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PREFACE  TO  SIXTH  EDITION. 


So  many  sections  have  been  rewritten^  and  so  many  alterations  made^  that 
in  many  respects  this  is  a  new  book.  The  publishers  have  furnished  a  larger 
page  and  new  type^  so  that  with  a  considerable  increase  in  the  amount  of  read- 
ing matter  there  has  been  no  enlargement  of  the  volume.  I  have  tried  to 
make  the  work  a  reflex  of  current  knowledge  in  the  symptomatology  and  treat- 
ment of  disease^  based  upon  the  literature  and  upon  our  experience  at  the 
Medical  Clinic  of  the  Johns  Hopkins  Hospital.  During  the  sixteen  years' of 
its  existence  I  have  been  singularly  fortimate  in  my  associates  and  assistants 
whose  good  work  has  been  incorporated  in  the  various  editions.  It  would  be 
useless  to  attempt  to  express  my  indebtedness  to  them — to  H.  M.  Thomas, 
Henri  Lafleur,  W.  S.  Thayer,  John  Hewetson,  Meredith  Beese,  Charles  E. 
Simon,  T.  B.  Futcher,  Frank  R.  Smith,  T.  McCrae,  C.  P.  Emerson,  C.  N.  B. 
Camac,  Rufus  I.  Cole,  T.  R.  Brown,  Louis  P.  Hamburger,  Campbell  P.  How- 
ard, T.  R.  Boggs,  J.  Erlanger,  and  others  whose  names  will  be  found  scattered 
through  the  volume.  In  this  edition  I  am  under  special  obligations  to  T.  B. 
Futcher,  T.  McCrae,  C.  P.  Emerson,  and  more  particularly  to  H.  M.  Thomas, 
of  the  Neurological  Department,  and  to  Harvey  Cushing,  of  the  Surgical 
Clinic,  who  have  revised  the  section  on  the  Nervous  System. 

Upon  my  colleagues  in  other  departments  of  the  hospital  I  have  drawn 
freely  for  advice.  I  am  much  indebted  to  Dr.  W.  H.  Welch  and  to  W.  G. 
McCallum  and  to  MacLeod  Harris  (now  of  Chicago). 

I  have  to  thank  my  fellow  teachers  in  the  medical  schools  of  the  English- 
speaking  world  for  the  warm  reception  which  they  have  accorded  to  the  previ- 
ous editions.  But,  above  all,  I  appreciate  most  highly  the  encouragement  and 
support  of  the  general  practitioners  throughout  the  country  with  whom  the 
work  has  brought  me  into  such  dose  contact.  I  have  to  thank  my  nephew, 
W.  W.  Francis,  for  reading  the  proofs.  To  my  secretary.  Miss  B.  0.  Himip- 
ton,  who  has  again  prepared  the  index,  I  am  deeply  indebted  for  an  unceas- 
ing interest  in  the  work  ever  since,  in  1890-91,  I  dictated  to  her  the  first 
edition. 

William  Oslto, 
Joan  Hopsm  Hospital,  May  17,  1905, 
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"  Experienoe  is  lallju:ioaB  and  judgment  difficult.'* 
HiPPOCEATES :  AphorUmSy  I. 

**  And  I  said  of  medicine,  that  this  is  an  art  which 
considers  the  constitution  of  the  patient,  and  has 
|>riiiciples  of  action  and  reasons  in  each  case.** 

Plato:  Owyiiu, 
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THE    PRACTICE   OF  MEDICINE. 


SECTION   I. 

DISEASES  DUE  TO  A]S"IMAL  PARASITES. 
A   DISEASES  DUE  TO  PROTOZOA 

I.    PSOBOSFEBMIASIS. 

Tndeb  this  term  are  embraced  several  affections  produced  by  the  spo- 
Tozoa — also   known  as  psorosperms  and  gregarinida^— parasites  which  are 
extraordinarily  abundant  in  the  invertebrates,  and  are  not  uncommon  in  the 
higher  mammals.    Psorosperms  are,  as  a  rule,  parasites  of  the  cells — Cytozoa. 
The  most  suitable  form  for  study  is  Coccidium  oviforme  of  the  rabbit,  which 
produces  a  disease  of  the  liver  in  which  the  organ  is  studded  throughout  with 
whitish  nodules,  ranging  in  size  from  a  pin's  head  to  a  split  pea.    On  section 
each  nodule  is  seen  to  be  a  dilated  portion  of  a  bile-duct ;  the  walls  are  lined 
with  epithelium  in  the  interior  of  which  are  multitudes  of  ovoid  bodies-'-coc- 
ddia.     Another  very  common  form  occurs  in  the  muscles  of  the  pig,  the 
so-called  Rainey's  tube,  which  is  an  ovoid  body  within  the  sarcolemma  contain- 
ing a  number  of  small,  sickle-shaped,  unicellular  organisms,  Sarcocystis  Mies- 
dkeri.    Another  species,  8.  hominis,  has  been  described  in  man. 

Psorosperms  do  not  play  a  very  important  role  in  human  pathology. 
1.  Internal  PsorospermiasiB. — In  a  majority  of  the  cases  of  this  group 
the  psorosperms  have  been  found  in  the  liver,  producing  a  disease  similar 
to  that  which  occurs  in  rabbits.  In  Guebler's  case  there  were  tumors  which 
could  be  felt  during  life,  and  they  were  determined  by  Leuckart  to  be  due 
to  eoccidia.  A  patient  of  W.  B.  Haddon's  was  admitted  to  St.  Thomas's 
Hospital  with  slight  fever  and  drowsiness,  and  gradually  became  unconscious ; 
death  occurring  on  the  fourteenth  day  of  observation.  Whitish  neoplasms 
▼ere  found  upon  the  peritoneum,  omentum,  and  on  the  layers  of  the  peri- 
cardium ;  and  a  few  were  found  in  the  liver,  spleen,  and  kidneys.  A  some- 
what similar  case,  though  more  remarkable,  as  it  ran  a  very  acute  course,  is 
reported  by.Silcott.  A  woman,  aged  fifty-three,  admitted  to  St.  Mary's  Hos- 
pital, was  thought  to  be  suffering  from  typhoid  fever.  She  had  had  a  chill 
fix  weeks  before  admission.  There  were  fever  of  an  intermittent  type,  slight 
ditrrhcea,  nausea,  tenderness  over  the  liver  and  spleen,  and  a  dry  tongue; 
death  occurred  from  heart-failure.  The  liver  was  enlarged,  weighed  83 
oances,  and  in  its  substance  there  were  caseous  foci,  around  each  of  which 
^as  a  ring  of  congestion.  The  spleen  weighed  16  oun9es  and  contained  sim- 
3  1 
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ilar  bodies.     The  ileum  presented  six   papule-like  elevations.     The   mi 
resembled  tubercles,  but  on  examination  cocciflia  were  found. 

The  parasites  are  also  found  in  the  kidneys  and  ureters.     Cases  of 
kind  have  been  recorded  by   Bland   Sutton  and  Paul   Eve.     In  Eve's 
the  symptoms   were  hsematuria   and   frequent  micturition,   and   death 
place  on  the  ^venteenth  day.    The  nodules  throughout  the  pelvis  and  ur 
have  been  regarded  at!  mucous  cysts.    In  a  case  reported  by  Joseph  G^ 
the  tumors  in  the  ureter  caused  hydronephrosis,  1 

2,  CiLtajieoiis  Psorospermiasis. — The  question  of  the  existence  of  a  p 
loie  dermatitis  has  Ijeen  much  discussed  of  late.  In  the  cases  describe 
Gilchrist,  Darier,  ^lontgomcry,  and  others  tlie  parasites  are  either  d< 
enited  epithelial  cells  or  blast orayces.  To  the  latter  also  probably  belong 
organisms  described  in  dermatitis  coccidioides.  Gilchrist  tells  me  tl 
parasite  in  Wernicke's  patient,  regarded  as  a  protozoan,  has  been  sha 
Ophiils,  of  San  Francisco,  who  has  studied  a  similar  case,  to  belong 
blastomjces. 


H.     AMCEBIC    DYSENTERY. 

DefnitioiL — A   colitis,  acute  or  clironic.   caused   by   the  amctOa 
itritt.    There  is  a  special  liability  to  the  formation  of  abscess  of  the  1 
A  widely  prevalent  disease  in  Egypt*  in  India,  and  in  tropical  eonntrifll 
is  tha  cammoo  variety  of  dysentery  throughout  the  United  States. 
CBdeniCy  tlie  cases  sometimes  increasing  to  such  an  extent  as  to  form  an 
dank.     Sporadic  insstances  apparently  occur  in  all  temperate  regions, 
rdatiTe  fitq[iieiiCT  of  thi^  form  of  dysentery  in  the  tropics  is  illustrated 
Manila  statistics  as  given  by  Strong — of  1,328  cases  in  the  United 
Armj,  5^1  were  of  the  arocebic  variety. 

The  aam  of  acute  and  chronic  dysentery  in  the  Johns  Hopkins  B 
hkTt  hetsk  aliDost  exclusively  amcpbic.     During  the  first  fourteen  y< 
cases  wefv  admitted ;  95  came  from  the  State  of  Maryland.    There  wi 
mmks  and  11  females;  107  white  and  12  colored, 

from  drinking  contaminated  water  and  by 
I  leCtucf,     Htiagrave  has  grown  amoefas  i 
o^aasi  Qsod  at  wynytiiwirt^  etc. 

Amisba  •DrsxBmu.s.^ — ^Tbe  organism  was  first  described  by 

1S53,  and  subafiolfy  tj  Lodcb  in  18T5.     It  is  placed  by  Leuckart 

of  the  PrBinnotL    Kartnlius  found  them  in  the  stools  i 

r  <h«ttlaj  in  Egypt,  and  in  the  lirer  abscesses.     In  IBW  I  found 

IB  a  case  of  djaenleiy  with  abscess  of  the  liv^r  originating  in  Puiama. 

sy  waidfi  a  series  of  cases  was  described  by  Councilma 

tin  wmmhen  of  abservatioiis  haTe  been  made  by  Dock 

j  United  Ststaa,  If  Qnadoe  aad  Boos  in  Germany^  and  by  many  others.; 

^  Bttle  tabs  of  wmcm  or  jns  in  tbe  stoab  shonld  be  sdected  for  examii 

If  paasiiig  a  aA-mbber  catheter.    Musgrtve,  Q| 

an  the  best  resiQts  ai«  obtained  by  girii^  the  pall 

id  naaoiiiing  the  flmd  portion  of  the  ^^eL    Stodatai 

la  dtrtimEVflh  frail  amcel«  the  swollen,  aitei^  epithelial  cells,  \ 
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AwBiMim  d§senter{iB  is  from  fifteen  to  twenty  ^  in  diameter,  ancl  consist  of 
dear  outer  tone  (ectosarc),  and  a  granular  itmer  zone  (enrlosarc),  and 
a  nueJeus  and  one  or  two  vacuoles.     The  movements  are  very  t^ini- 
t<»  tHose  of  the  ordinary  amceba,  consisting  of  slight  protrusions  of  the 
fT'  They  i-ary  a  good  deal,  and  usnally  may  be  intensified  by  hav- 

iBig  ....     ..,!«•  halted.     N'ot  infrequently  the  amfebte  contain  red  hlood-eorpus- 

cioi  vhich  they  have  inclnded.     In  the  tissues  they  are  very  readily  recognised 

1^  They  may  be  in  enormous  numbers^  and  sometimes  the 

Ir  '  ope  is  completely  occupied  by  them.     In  the  pus  of  a  liver 

I  abPHpsa  thej  may  lie  very  abundant,  though  in  large,  long-standing  abscesses 

!T  nsmy  not  be  found  until  after  a  few  days,  when  the  pus  begins  to  discharge 

n  tlie  wall  of  tlie  abscess  cavity.     In  the  sputum  in  the  cases  of  pulmono- 

pitir  abscess  they  are  readily  recognized. 

TS»Te  are  probably  different  varieties  of  anifrba\     The}'  have  been  found 
toob  of  perfectly  healthy  persons,     Quincke  and  Roos  recognize  three 
.ari-irue^,  a*  '    "^^  '      ribes  two  distinct  forms  in  Manila,  only  one  of 

b  ii  P-'  ^rave  and  Clegg,  who  also  have  had  a  wide  expe- 

V  in  the  Philippines,  do  not  think  that  it  has  been  conclusively  proved 
ifairrte  are  amoebae  non-pathogenic  to   man.     They  hold   that  all  such 
hm  are  or  may  become  pathogenic,    Animba  dysentericp  can  be  grown  in 
lidlsj^    '  !be  stools  and  intestinal  ulcers,  but  not  alone  as  a  pure  cul- 

t  otic  organism  seems  necessary  for  its  development.     It  has  fre- 

iltlr  been  isolated  as  a  pure  culture  in  combination  with  a  pure  culture 
•^'^•her  organism,  ^^filler,  Celli,  and  Fiocca»  however,  claim  to  have  grown 
.'jAicm  in  pure  culture.  They  believe  that  the  parasite  muUiplies  by 
'  forms  of  the  amnpba,  somewhat  analogous  to  the  gamete 
rial  parasite,  have  lieen  described  by  Cunningham,  Grass! 
Calaodmecio,  and  by  Quincke.  These  ^*  encysted  amcebse  "  are  believed 
|ti  he  Ofsttsary^  under  certain  condUions,  for  the  transmission  of  the  disease 
one  peffon  to  another,  and  are  regardeil  by  Musgrave  and  Clegg  as  the 
\wmt  dangrroiis  forms  of  the  organism.  Cultures  of  ama^bse  have  been  shown 
)l»witK»tand  drying  for  from  eleven  to  fifteen  months. 

Morbid  Anatomy. — The  lesions  are  found  in  the  large  intestine,  some- 
mm  m  tlie  lower  portion  of  the  ileum.  Abscess  of  the  liver  is  very  common, 
id  occurr*xl  in  27  of  ll'J  cases  in  my  wards,  or  22,6  per  cent. 

IfTTtATiXES* — The  lesions  consist  of  ulceration,  produced   by  preeeding 

ntu^f^  r.    'r^m^ml  or  hK*al,  of  the  submucosa,  due  to  an  ^edematous  comiitioTi 

lication  of  the  fixed  cells  of  the  tissue*     In  the  earliest  stage 

hons  appear  as  hemispherical  elevations  above  the  general 

The  mucous  membrane  over  thes^e  soon  becomes  necrotic 

ising  the  infiltrated  submucous  tissue  as  a  grayish-yellow 

which  at  first  forms  the  floor  of  the  ulcer,  but  is  subso- 

ly  em*t  nft  «s  a  slough. 

fTi,  iual    nlccrs   are   round,    oval,   or   irregular,   with    infiltrated, 

.  :  ^:^cs.     The  visible  aperture  is  often  small  compared  to  the  loss 

nMth  itt  the  ulcers  undermining  the  mucosa,  coalescing,  and  form- 

m^  anBOB*  tiaeta  bridged  over  by  apparently  normal  mucous  membrane. 

J  to  the  BtBg^  at  which  the  lesions  are  observed,  the  floor  of  the  ulcer 

W  formfd  by  llie  submucous,  the  muscular,  or  the  serous  coat  of  the 
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intestine.  The  ulceration  may  affect  the  whole  or  some  portion  only  oJ 
large  intestine,  particularly  the  caecum,  the  be|Hitic  and  sigmoid  flexures, 
the  rectum.  In  severe  cases  the  whole  of  tlie  intestine  is  much  thickened 
riddled  with  ulcers,  with  only  here  and  there  islands  of  intact  mt 
niemhrane*  In  100  antopsiefi  on  this  disease  in  3Ianila  the  appendix 
involved  in  14. 

The  disease  advances  by  progressive  infiltration  of  the  connective-t 
layers  of  the  intestine,  which  produces  necrosis  of  the  overlying  struct 
Thus,  in  severe  cases  there  may  be  in  different  parts  of  the  bowel  sloug 
€n  ma^se  of  the  mucosa  or  of  the  muscularis,  and  the  same  process  is  obse 
but  not  so  conspicuously,  in  the  less  severe  forms. 

In  some  cases  a  secondary  diphtheritic  inflammation  complicates  the  < 
nal  lesion^;. 

Healing  takes  place  by  the  gradual  formation  of  fibrous  tissue  in  the 
and  at  the  edges  of  the  ulcers,  which  may  ultimately  result  in  partia] 
irregular  strictures  of  the  bowel,  - 

Microscopical  exami notion  shows  a  notable  absence  of  the  products  om 
lent  inflammation*  In  the  infiltrated  tissues  polynuclear  leucocytes  ar 
dom  found,  and  never  constitute  purulent  collections.  On  the  other 
there  is  proliferation  of  the  fixed  connect! ve-tissue  cells.  AmcebaB  are  i 
more  or  less  abundantly  in  the  tissues  at  the  base  of  and  around  the  ulce 
the  lymphatic  spaces,  and  oceat^ionally  in  the  blood-vessels.  The  ] 
capillaries  occasionally  contain  them,  and  this  fact  seems  to  afford  th* 
explanation  for  the  mode  of  itifeetion  of  tlie  liver. 

The  lesions  in  the  liver  are  of  two  kinds:  first,  local  necroses  c 
parenchyma,  scattered  throughout  the  organ,  and  possibly  due  to  the  J 
of  chemical  products  of  the  amo^bje ;  and,  secondly,  abscesses,  The4 
be  single  or  multiple.  There  were  27  cases  of  hepatic  abscess  among  th 
cases  of  amoebic  dysentery  in  my  wards.  01  these,  18  came  to  auto 
10  the  abscess  was  single  and  in  8  multiple.  When  single  they  are  g( 
in  the  right  lobe,  either  toward  the  convex  surface  near  its  diaph: 
attachment,  or  on  the  concave  surface  in  proximity  to  the  bowel, 
ahsofiBBCfi  are  small  and  generally  superficial.  There  may  be  innum 
miliary  abscesses  containing  amo-bse  scattered  throughout  the  entire. 
Although  the  hepatic  abscess  usually  occurs  within  the  first  two  montli 
the  onset  of  the  dysentery,  in  one  of  my  cases  the  latter  liad  lasted  a 
in  another  six  years.  In  5  cases  the  Intestinal  symptoms  had  been  m 
that  dysentery  had  never  been  complnined  of.  In  2  fatal  cases  there  we 
scars  of  old  ulcers  and  in  2  others  the  mucosa  appeared  normal,  In  a 
stage  the  abscesses  are  grayish-yellow,  with  sliarply  defined  contours,  ai 
tain  a  spongy  necrotic  material,  with  more  or  less  fluid  in  its  interstices 
larger  abscesses  have  raggetl  necjotic  walls,  and  contain  a  more  or  les« 
greenish-yellow  or  red  dish -yellow  purulent  material  mij^ed  with  bldi 
shreds  of  liver-tissue.  The  older  abscesses  have  fibrous  walls  of  a 
almost  eartilagrnons  toughness.  A  section  of  the  abscess  wall  shows  ^ 
necrotic  zone,  a  middle  zone  in  which  there  is  great  proliferation  of  tl 
nective-tissue  ceUs  and  compression  and  atrophy  of  the  liver-cells,  aud  at 
zone  of  intense  hvperaamia.  There  is  the  same  absence  of  purulent  \ 
motion  as  in  the  intestinCj  except  in  those  cases  in  which  a  secondarj 
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tkm  with  pyogenic  organisms  has  taken  place.  The  material  from  the  abscess 
ciTity  shows  chiefly  fatty  and  granular  detritus,  occasionally  Charcot-Leyden 
crystals,  few  cellular  elements,  and  amcebae  in  variable  numbers,  which  are 
ilio  found  in  tiie  abscess  walls,  chiefly  in  the  inner  necrotic  zone.  Mallory 
has  devised  a  differential  stain,  by  which  they  can  be  distinguished  in  tissues. 
Cultures  are  usually  sterile.  Various  pyogenic  organisms  may  occur,  how- 
crcr.  In  my  cases,  the  staphylococcus  aureus  was  found  in  6;  the  Imcillus 
eoli  in  5,  usually  associated  with  other  organisms;  the  streptococcus  pyoge- 
nes in  3,  and  the  micrococcus  lanceolatus  and  bacillus  pyooyaneus  in  1  each. 
Lesions  in  the  lungs  are  seen  when  an  abscess  of  the  liver — as  so  frequently 
happens — ^points  toward  the  diaphragm  and  extends  by  continuity  through 
it  into  the  lower  lobe  Of  the  right  lung.  This  is  ihe  commonest  situation 
for  rupture  to  occur.  Nine  of  my  cases  ruptured  into  the  lung.  In  3  cases 
rapture  into  the  right  pleura  occurred,  causing  an  empyema.  In  one  of 
these  the  lung  abscess  ruptured  into  tiie  pleura,  producing  a  pyo-pneumo- 
tborax.  Depending  upon  the  situation  of  the  abscess,  perforation  may  occur 
into  other  adjacent  structures.  In  3  of  the  cases  perforation  took  place  into 
die  inferior  vena  cava  and  in  another  the  upper  pole  of  the  right  kidney  had 
been  invaded.  The  abscess  may  rupture  into  the  pericardium,  peritonsBum^ 
stomach,  intestine,  portal  and  hepatic  veins,  or  externally.* 

Sfmptom^, — ^The  cases  may  be  divided  into  the  acute  and  chronic  forms. 

Acute  Am(ebig  Dysentbby. — ^Many  cases  have  an  acute  onset.  Pain  and 
tenesmus  are  severe.  The  stools  are  bloody,  or  mucus  and  blood  occur 
together.  In  very  severe  cases  there  may  be  constant  tenesmus,  with  pain  of 
the  greatest  intensity,  and  the  passage  every  few  minutes  of  a  little  blood  and 
nmeos.  In  some  cases  large  sloughs  are  passed.  The  temperature  as  a  rule 
»  not  high.  The  patient  may  become  rapidly  emaciated ;  the  heart's  action 
beeomes  feeble,  and  death  may  occur  within  a  week  of  the  onset.  Among 
the  other  symptoms  to  be  mentioned  are  hsemorrhage  from  the  bowels,  which 
occiirred  in  three  cases ;  perforation  of  an  ulcer,  which  occurred  in  three  cases, 
with  general  peritonitis.  While  in  a  majority  of  the  instances  the  patient 
lecovers,  in  others  the  disease  drags  on  and  becomes  chronic.  In  a  few  cases, 
ifter  the  separation  of  the  sloughs,  there  is  ext^isive  ulceration  remaining, 
vitfa  thickening  and  induration  of  ihe  colon,  and  the  patient  has  constant 
diarrhoea,  loses  weight,  and  ultimately  dies  exhausted,  usually  within  three 
months  of  the  onset.  With  the  exception  of  cancer  of  the  oesophagus  and 
morezia  nervosa,  no  ffuch  extreme  grade  of  emaciation  is  seen  as  in  these 
ciS€s.    Extensive  ulceration  of  the  cornea  may  occur. 

Chboxic  Amc£Bic  Dybentehy. — ^The  disease  may  be  subacute  from  the 
flOiet,  and  gradually  passes  into  a  chronic  stage,  the  special  characteristic  of 
which  is  alternating  periods  of  constipation  and  of  diarrhoea.  These  may 
oecor  over  a  period  of  from  six  months  to  a  year  or  more.  Some  of  our 
patients  have  been  admitted  to  the  hospital  five  or  six  times  within  a  period  of 
two  years.  During  the  exacerbations  there  are  pain,  frequent  passages  of 
uncus  and  blood,  and  a  slight  rise  of  temperature.  Many  of  these  patients  do 
not  feel  very  ill,  and  retain  their  nutrition  in  a  remarkable  way ;  indeed,  in  the 
United  States  it  is  rare  to  see  the  extreme  emaciation  so  common  in  the 

*  ?or  a  full  account  of  Hepatic  Abscess  see  Rolleston's  recent  work  on  Diseased  of  tha 
Urn. 
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chronic  cases  from  the  tropics.     Alternating  periods  of  improvement  w 
attacks  of  diarrhoea  are  the  rule.     The  appetite  is  capricious,  the  digesti 
disordered,  and  slight  errors  in  diet  are  apt  to  be  followed  at  once  by 
increase  in  the  number  of  stools.    The  tongue  is  often  red,  glazed,  and  bee; 
In  protracted  cases  the  emaciation  may  be  extreme. 

Complioations  and  Sequelae. — Hepatic  and  hepato-pulmonary  abscessi 
the  most  frequent  and  serious  complications,  have  already  been  dealt  wil 
Perforation  of  the  intestine  and  peritonitis  occurred  in  three  of  my  cast 
Intestinal  haemorrhage  occurred  three  times.  The  infrequency  of  this  coi 
plication  is  probably  due  to  the  thrombosis  of  the  vessels  about  the  areas  < 
infiltration.  Occasionally  an  arthritis,  probably  toxic  in  origin,  may  occu 
There  was  one  case  in  my  series.  Five  cases  were  complicated  by  malarii 
1  by  typhoid  fever;  1  by  pulmonary  tuberculosis;  and  1  by  a  strongyloid 
intestinalis  infection. 

Biagnotis. — From  the  other  forms  of  dysentery  the  disease  is  recoj 
nized  by  the  finding  of  amoebae  in  the  stools.     Unless  one  sees  undoubte 
amoeboid  movement  a  suspected  body  should  not  be  considered  an  amoebi 
A  non-motile  body  containing  one  or  more  red  cells  is  most  probably  a; 
amoeba,  but  should  only  lead  to  further  search  for  motile  organisms.     Swollei 
epithelial  cells  are  confusing,  but  the  hyaline  periphery  is  not  amoeboid 
in  its  action  as  is  the  ectoeare  of  the  amoeba.    The  trichomonads  and  cerco 
monads  so  frequently  associated  with  amoebae  are  not  likely  to  give  trouble 
The  upper  level  of  liver  dulness  should  be  watched  throughout  the  eoar» 
of  a  ease.     Any  increaz^e  upward  or  downward  should  lead  to  the  suspicioi 
of  a  liver  abscess.    Hepatic  abscess  is  usually  accompanied  by  fever,  sweats,  oi 
chills  and  local  pain.     It  may  be  entirely  latent.     A  varying  leucoeytofiif 
occurs  in  the  abscess  cases.    The  highest  count  in  my  series  was  53,000,  the 
average  being  18,350.    The  average  leucocyte  count  in  the  uncomplicated 
dysentery  cases  was  10,600.     Hepato-pulmonary  abscess  is  attended  by  local 
Ixing  sign2}  and  the  expectoration  of  ^  anchovy  sauce ''  sputum  in  which  anueba 
are  almost  invariably  found. 

PtafBMBk — In  many  cases  the  disease  yields  to  rest  and  intestinal  medi- 
cation. Temlency  to  a  relapse  of  the  dysenteric  symptoms  is  one  of  the  strik- 
ing characteristdes  of  the  liisease.  One  of  my  cases  was  admitted  to  the 
hospital  five  times  in  nine  months.  Of  the  119  cases,  28,  or  23.5  per  cent, 
terminateii  fatally.  That  hepatic  abscess  is  a  serious  complication  is  shown 
by  the  fai.-t  that  of  the  27  oases  with  this  complication  19  died.  Seventeen 
cah4^s  w»fre  openitied  on  with  o  recoveries. 

Treatmflit. — The  <iii4ease  is  probably  contracted  in  identically  the  same 
way  4ir  nrphoiil  fever.  Aj^cordingly,  the  same  prophylactic  measures  should 
be  a.«e«L  Rt^  in  lieil  lh  v«*ry  important  and  materially  hastens  recoveiy. 
The  «ijet  ^houlil  be  jiovemeri  by  the  r*everity  of  the  intestinal  manifestatioii9w 
In  th^.  verv  ;icrnti*  <-ji»*es  rhe  patient  s^houM  be  given  a  liquid  diet,  consisting  of 
miJk.  whey,  ami  brnfiiH.  Merlifines  jidmini^atered  internally  yield,  on  the 
whole.  7itrr  anHHtiKfiiffnr*  rosultH.  Conj^iderin^  the  fact  that  other  bacteria 
an*  nere««»«r.'  fnr  rhv  irn wth  of  tlie  jim<T^b?e  in  the  intestine.  Musgrave  thiidai 
tiiat  :m  ••ff< irr  -^honlil  lie  marie  to  limit  the  <rrowth  of  the  former  by  the  adnmi- 
istniridn  of  .nte?'r.nnl  ,mtisentir:a.  >Cone  of  these  have  proved  very  satisfM^ 
tor.'.  Iinwer/«r.  .liiluniirii  :^troni(  obtjiined  good  results  with  the  use  of  acetiK 
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adailiibtered  by  mouth  and  by  enema.     Bismuth  probably  tloe^  more 

!■  ihni  good  owing  to  the  fact  that  it  coats  tho  surface  of  the  olctTS 

liiit  the  Skolutiond  n^d  in  llie  injet^tions^  can  not  reach  the  amtebie  in  the 

ifcer  waUs«     Large  injections  of  quinine  stolution  have  given  most  satisfac- 

•ny  teralU  of  all   the  remedies  yet  tried.     The  success  of  the  treatment 

largely  on  the  care  with  which  the  injections  are  given.     The  fail- 

aDdoubtedly.  in  many  instances,  due  to  the  fact  that  sufficient  care  is 

Mvaed  Ui  insure  the  solution  reaching  the  ciiHjum  and  ascending  colon  where 

iimloenittoii  is  often  most  severe.    We  have  been  using  at  the  Johns  Hopkins 

VmfktMl  with  great  benefit  warm  injections  of  quinine  in  the  strengtli  of  1  to 

^,  gmdtiiilly  increa.sing  to  1  to  2,500^  and  later  to  1  to  1,000.     From  a 

to  two  litre?  should  be  allowed  to  flow  into  the  colon.     The  ama?b£B  are 

destroyed  by  the  drug.     The  patient's  hips  should  be  elevated  and  he 

fjiajige  hi&  position  so  as  to  allow  the  fluid  to  flow  into  all  parts  of  the 

The    solution   should   be  retained »  if  po^isible,    for   fifteen   minutes. 

burife  injections,  which  Musgrave  also  strongly  advocates^  are  said  not 

lil^witboot  a  certain  degree  of  danger.     1  have,  however,  never  seen  any  ill 

dhri2»  even  with  the  very  large  amounts.    Two  injections  daily  may  be  given. 

Vha  Ihrn*  is  much  tenesmus  a  small  injection  of  thin  starch  and  half  a 

teduD  to  *i  drachm  of  laudanum  gives  great  relief:  but  for  the  tormina  and 

tBami  ^'^o  most  distressing  symptoms,  a  hypodermic  of  morphia  is  the 

<c!f  wi'       .       rs'  n*inedy.    Local  application  to  the  abdomen,  in  the  form  of 

mltices,  or  turpentine  etupes  are  very  grateful.     Tuttle  has  recently 

rvpero^'d  fQo<}  results  irrtlie  treatment  of  amojbic  dysentery  by  the  use  of 

iisple  le^waitr  enenms,  given  frequently. 


HL    TEYPANOSOMIASIS. 

Btteitioii. — ^A  chronic  disorder  characterizal  by  fever,  lassitude,  weak- 
»ft*^  irm^tiog,  and  often  a  protracted  letliargy — sleeping  sickness.  Trypano- 
•«a  OambUHse  is  the  active  agent  in  the  disease. 

Safeafjr* — In  1843  Gruby  found  a  blood  parasite  in  the  frog  which  he 

alkd  TrjfMtMosoma  sanguinis,    Subsetjuently  it  was  found  to  be  a  very  com- 

M  hl(»od  pamsiti'  in  fishes  and  birds.     In  1878  Lewis  found  it  in  the  rat — 

r.  L^wisii — in  which  it  apparently  ddes  no  harm.    The  pathological  signifi- 

vaeeof  the  protozoa  was  first  suggested  in  1880  by  Griffith  Evans,  who  discov* 

n^  irypantt^omes—T,  Evansii — ^in  the  di^^ease  of  horses  and  cattle  in  India 

biftWB  me:  rurra.     Unfortunately,  as  my  good  friend  Evans  often  complained 

%  tt«?_  hut  little  attention  was  paid  to  this  really  radical  discovery— not  even 

iij4*nt  rtudics  of  Laveran  on  malaria  and  of  Theobald  Smith  on 

^irred  workers  to  a  recognition  of  the  place  of  the  protozoa  aa 

'ifp.     In  181>5  Bruce  made  the  important  announcement  that 

^e  or  nafjfifia  of  South  Africa*  which  made  whole  districts 

«.;le  and  horses,  w^as  really  due  to  a  trvpanosome — T,  Bniai 

nt  in  the  blood  of  the  big-game  animals  of  the  districts,  and 

'  was  conveyed  by  the  tsetze  fly  to  the  non-immune  horses 

;  ito  what  were  called  the  fly-belts.     Other  trypanosomes 

Ibe  Philippine  surra,  studied  by  Musgrave,  the  mal  d-e  caderas — T,  cgui- 
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fuum — of  South  America  and  a  comparatively  harmless  affection  in  cattle  i 
the  Transvaal  caused  by  a  large  trypanosome — T.  theileri. 

Human  TrypanoMmiatis. — To  1902  the  trypanosome  was  not  knonm  « 
be  a  human  parasite,  but  in  this  year  Dutton  found  them  in  the  blood  o 
a  West  Indian  patient  with  some  fever  but' no  serious  symptoms.  In  19W 
Castelani  found  the  trypanosomes  in  the  cerebro-spinal  fluid  of  patientg  WiH 
the  African  sleeping  sickness,  but  he  regarded  it  only  as  an  accidental  coa 
comitant.  Bruce  demonstrated  the  great  frequency  of  the  parasites  in  tin 
cerebro-spinal  fluid,  and  suggested  the  etiological  association  of  the  parasitl 
with  the  disease,  regarding  it  as  a  sort  of  human  tsetze  fly  disease. 

The  Distribution  of  Human  Trypanosomiasis. — Bruce  found  trypaDO* 
somes  in  23  out  of  80  apparently  healthy  natives  in  Uganda.  On  the  wert 
coast  it  has  been  found  in  Gambia,  Sierra  Leone,  Liberia,  and  many  other 
places. 

In  the  Liverpool  School  of  Medicine  expedition  to  the  Congo,  Dutton^ 
Todd,  and  Christy  found  103  cases  out  of  1,172  persons  examined. 

Symptoms. — As  with  the  animals  affected,  there  may  be  no  indications 
whatever  of  disease,  and  evidently  the  parasites  may  remain  a  long  time  in  the 
blood  without  causing  any  disturbance.  In  many  cases  the  symptoms  are  quite 
definite,  consisting  of  an  irregular  fever — ^the  so-called  trypanosome  fever*— 
emaciation,  loss  of  strength,  swelling  of  the  lymph  glands  and  spleen^  with 
oedema  of  the  feet.     Many  of  these  cases  were  formerly  thought  to  b^  malaria. 

By  far  the  most  important  point  brought  out  of  late  is  the  association  of 
the  trypanosomes  with  the  terrible  sleeping  sickness.** 

From  the  early  days  of  the  last  century  it  has  been  known  that  the  West 
Africans  were  subject  to  a  remarkable  malady  known  as  the  West  African 
lethargy  or  sleeping  sickness.  It  was  also  met  with  among  the  slaves  imported 
into  the  West  Indies  and  Brazil.  Though  much  studied  of  late  years  and  sug- 
gestions, made  as  to  its  association  with  forms  of  filaria,  it  was  not  until  the 
extension  of  the  disease  into  the  Congo  Free  State  and  into  the  Uganda  Pro- 
tectorate that  its  serious  nature  was  appreciated  by  the  government.  The 
deaths  in  Uganda  since  1901  are  estimated  at  above  100,000.  One  of  the  ddef 
features  of  the  disease  is  the  long  latent  period — five  years  or  more.  The  early 
symptoms  are  a  dull  apathetic  expression,  an  increasing  fever  with  headftchey 
a  gradual  difficulty  in  walking,  a  mumbling,  uncertain  speech,  and  tremor  of 
the  hands.  The  drowsiness  gradually  increases  until  the  patient  is  constantly 
asleep,  unless  he  is  aroused  to  take  food.  Finally  the  sleep  becomes  deeper,  the 
patient  cannot  be  aroused,  and  he  dies,  usually  of  some  secondary  infection. 
The  course  of  the  active  symptoms  of  the  disease  may  extend  from  three  to 
twelve  months.     There  are  many  types  of  the  disease. 

As  already  mentioned,  Bruce  suggested  the  possible  relationship  of  the 
two  diseases.  The  studies  of  Dutton,  Todd,  and  Christy  go  far  to  confirm 
this.  In  every  one  of  the  57  cases  of  sleeping  sickness  trjrpanosomes  were 
present,  either  in  the  blood  or  in  the  cerebro-spinal  fluid.  As  one  would 
expect  in  a  slow,  chronic  illness  of  this  sort,  death  is  usually  due  to  some 
complication,  particularly  a  septic  meningitis.  The  parasites  were  found  by 
Christy  sooner  or  later  in  the  cerebro-spinal  fluid  in  34  out  of  64  cases  rf 
sleeping  sickness.  The  transmission  of  the  disease  appears  to  be  effected  ill 
man,  as  in  animals,  by  the  African  stinging  fly  glossina. 
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MtMl  aifpcare  to  be  unifarmly  fiitaL  A  few  Europeans  have  been 
alteebid.  Sooie  hope  bag  been  aroiis^  by  the  announcement  by  Ehrlich  that 
a  lew  amlme  dye  which  he  ha^  discovered — ti^^panroth — has  a  Bpecifie  action 
m  tim  tiTpaxKMames  in  animals.  It  or  the  oialaohitc  gi*een,  which  has  also 
fmnd  disitnurtive,  may  be  used  in  cotnhination  with  arsenic.  (For  Ml 
taitrip€ion»  see  Trgfjanosomes*  ei  Trypanosomiasis,  par  Laveran  et  Mesnil. 


IV.    TBOPICAIi   SPLENOMEGALY— Tropical   Cachexia, 

(Ttroplaanoais— Bum^Duin  Fever— -Kala-Azar.) 

chronic  disease  of  tropical  and  sul>-tTopical  countries, 
by  enlarged  spleen,  anapmia,  irregularly  remittent  feverj  asso- 
dalid  with  iht  pr^tnve  of  n  protozoon  parasite  of  the  piroplasma  type. 

In  IMO  L42iahmao  discovered  the  parasitemia  in  the  spleen,  Cunningham 
lii  JMcribed  aimilar  boilies  in  the  Delhi  boil.  In  1903  Donovan':^  inde- 
fadnH  ob^tirationa  stimulated  active  work  on  the  subject,  and  the  careful 
iHAe*  of  Rogers,  Christophers,  Philips,  and  Bentley  geem  to  establish  the 
Arinl  and  anatonucal  identity  of  tropical  cachcxial  fever,  which  Croinbie 
mi  Bumy  other  Anglo-Indian  physicians  had  long  declared  to  be  non- 
nkrial:     J    H,  Wright  described  the  parasite  in  the  Aleppo  button, 

Siitribiition. — ^The  diaeaa^  is  widely  prevalent  in  India,  Assam,  Ceylon, 
CkmA.  and  Kgvpt,     Europeans  are  rarely  attacked. 

The  Paiiasite. — Moj^t  abundant  in  the  spleen,  it  has  been  found  also  in 
iht  lioti«^f narrow,  the  int^cnteric  glands,  the  liver,  in  the  intestinal  ulcers,  but 
Mi  in  th<-'  circulattng  blood.  Seen  in  smears  of  the  spleen  juice  stained  by 
ImmiWikVs  niethivl,  there  are  oat-ehaped,  oval  and  circular  bodies,  with  a 
fkHieml  nticltiie  *^  inst  the  capsule,  and  a  sliort.  rod-like  body  on  the 

ippHile  ^dc     Tw'  0  bodies  may  be  closely  applied  to  each  other,  and 

piipt  of  tiiem,  from  tm  to  fifty,  may  be  arranged  in  a  rosette  or  zooglca- 
b  fon&JL     Rogers  hafi  recently  cuhivat€»d  a  trypanosoma-liko  body  from 

iymytoaia.-  succinct  description   is  given  by   Leishman: 

*  Npltnic  ai        ^  ;_:'»ment — the  former  being  apparently  constant, 

«bl^  the  Istter  is  oonamop  but  not  invariable. 

"  A  p^isillisr  «rthy  pallor  of  the  skin,  and,  in  the  advanced  stages,  an 
Hcn^  •^•iji«9  «!  emaciation  and  muscular  atrophy, 

'  '  ne»l,  irregularly  njmittent  fever,  of  no  definite  type,  lasting 

hnut  ■  . .  ■   -   .   .i-^ny  tnontlis.  with  or  without  remif^ions. 

^  Hvmorrtiai^*  wicJi  as  epistuxis,  bk*eding  from  the  gnms,  subcutaneous 
1»  ric  eruptions* 

■  IS  of  various  re^ons  or  of  the  limbs." 
mnia  in  nni  excessive,  rarely  bolow  2,000,000  per  cmm»,  with  a 
"•^•^iiia  and  a  ralative  increase  in  the  Ivmphocytes  and  large  mono- 
re  ATu  many  eoinpltcations,.  as  dTsent^ry  and  secondary  infections  of 
TW  imtrtMUtr  ia  high,  25  to  35  per  cent. 
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Prophylmadi. — Leonard  Rogers  and  Price  have  shown  that  IcakHuar  cai 
be  eradicated  from  infected  Coolie  lines  in  Assam  by  segregation,  and  thii 
points  to  the  measures  which  are  likely  to  be  successful  in  India  and  Africa. 

Treatment. — While  quinine  is  not  a  specific,  as  in  malaria,  it  seems  to 
reduce  the  fever.    Iron,  arsenic,  and  tonics  are  helpful  in  the  ansmia. 


V.    MATiAKTATi   FEVEB. 

Deflnitioii. — An  infectious  disease  characterized  by:  (a)  paroxysms  of 
intermittent  fever  of  quotidian,  tertian,  or  quartan  type;  (b)  a  continued 
fever  with  marked  remissions;  (c)  certain  pernicious,  rapidly  fatal  forms; 
and  (d)  a  chronic  cachexia,  with  ansemia  and  an  enlarged  spleen. 

With  the  disease  are  invariably  associated  the  haemocytozoa  described  by 
Laveran,  which  are  transmitted  to  man  by  the  bite  of  the  mosquito. 

Etiology. — (1)  Geographical  Distribution. — In  Europe,  southern  Rus- 
sia and  certain  parts  of  Italy  are  now  the  chief  seats  of  the  disease.  It  is  rare 
in  Germany,  France,  and  England,  and  the  foci  of  epidemics  are  becoming 
yearly  more  restricted. 

In  the  United  States  malaria  has  progressively  diminished  in  extent  and 
severity  during  the  past  fifty  years.  From  New  England,  where  it  once  pre- 
vailed extensively,  it  has  gradually  disappeared,  but  there  has  of  late  years 
been  a  slight  return  in  some  places.  In  the  city  of  New  York  the  milder 
forms  of  the  disease  are  not  uncommon.  In  Philadelphia  and  along  the  val- 
leys of  the  Delaware  and  Schuylkill  Rivers,  formerly  hot-beds  of  malaria,  the 
disease  has  become  much  restricted.  In  Baltimore  a  few  cases  occur  in  the 
autumn,  but  a  majority  of  the  patients  seeking  relief  are  from  the  outlying 
districts  and  one  or  two  of  the  inlets  of  Chesapeake  Bay.  Throughout  the 
Southern  States  there  are  many  regions  in  which  malaria  prevails ;  but  her^ 
too,  the  disease  has  diminished  in  prevalence  and  intensity.  In  the  North- 
western States  malaria  is  almost  unknown.  It  is  rare  on  the  Pacific  coast. 
In  the  region  of  the  Great  Lakes  malaria  prevails  only  in  the  Lake  Erie  and 
Lake  St.  Clair  regions.     The  St.  Lawrence  basin  remains  free  from  the  disease. 

In  India  malaria  is  very  prevalent,  particularly  in  the  great  river  basins. 
In  Burma  and  Assam  severe  types  are  mot  with. 

In  Africa  the  malarial  fevers  form  the  great  obstacle  to  European  set- 
tlements on  the  coast  and  along  tlie  river  basins.  The  black-water  or  West 
African  fever  of  the  Gold  Count  in  a  very  fatal  type  of  malarial  haemo- 
globinuria. 

(2)  Season. — In  the  tropicH  there  are  minimal  and  maximal  periods,  the 
former  corresponding  to  the  nuninuT  and  wirUer,  the  latter  to  the  spring  and 
autumn  months.  In  temperate  re^ionn,  liki-  the  central  Atlantic  States,  there 
are  only  a  few  cases  in  the  Hprin^,  UHually  in  the  month  of  May,  and  a  large 
number  of  cases  in  SeptemlxT  aiul  OcIoIkt,  iind  Homotimes  in  November. 

(3)  Hue  Parasite.— ParaniteM  of  the  n'<l  hlood-corpuscles — hjemocytozoa 
— are  very  widespread  throu^lionl  Iho  nriitnni  Mrrien.  They  are  met  with  in 
the  blood  of  frogs,  fish,  birdn,  and  arnon^  rnarnnnilM  in  monkeys,  bats,  cattle, 
and  man.  In  birds  and  in  fropfN  thi*  \mrnH\U*H  ap|H»ar  to  do  no  harm  except 
when  present  in  very  large  numU'rn, 
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In  1880  Laveran,  a  French  army  surgeon  stationed  at  Algiers,  noted  in 

{far  Uood  of  patients  with  mahirial  fever  pigmented  bodietis,  which  he  regarded 

Hfififitteb,  and  as  the  cause  of  the  disease.     Richard,  another  French  army 

rnxKriu   cfiafirmed    thej^ie    observations.      In    1885    Marchiafava    and    Celli 

^4  the  psarasitea  with  great  accuracy,  and  in  the  &anie  year  Golgi  made 

^  r  ortant  obeervation  that  the  paroxysm  of  fever  invariably  coincided 

loruhition  or  segmentation  of  a  groiip  of  the  parasites.     In  the  fol- 

'    '  ■  I  I^veran's  observations  were  brought  before  the  profession 

.  :--.va  .--lutes  by  Sternberg.     Councihnan  and  Abbott  had  already,  in 

ttit  previous  year,  described  the  rcrriarkable  pigmented  Iwdies  in  the  red  blood- 

lorpQsclef^  in  the  blood-vessels  of  the  brain  in  a  fatal  case,  and  in  188f5  Coun- 

«tiBaa  (*onfirme<l  the  observations  of  Laveran  in  clinical  eases.     Stimulated 

k  hii  work^  I  began  stxidying  the  mahirial  cases  in  the  Philadelphia  Hospital, 

ni  ADon  became  convinced  of  the  truth  of  Laveran's  discovery,  and  was  able 

liOQOfirm  G<>Jgi*s  j?tatement  as  to  the  coincidence  of  the  sporulation  with  the 

fmmuui*     The  work  was  taken  up  actively  in  the  United  States  by  Walter 

JoMit  Dock,  Koplik,  Thayer,  Hewetson,  and  others,  and  in  a  number  of  sub- 

«|iieiii    communications    I    tried   to   emphasize   the   extraordinary    clinical 

^partanet!  of  Laveran's  discovenr* 

Among  British  observers,  Vandyke  Carter  alone,  in  India,  seems  to  have 
4p|vedaled  at  an  early  date  the  profound  significance  of  Laveran' s  work. 

TTie  next  important  observation  wns  the  discovery  by  Golgi  tliat  the  para- 
de iif  quartan  malarial  fever  was  different  from  the  tertian.  From  this 
tinfr  fm  tlie  Italian  obi^ervers  took  up  the  w^ork  with  great  energ}%  and  in  1889 
Hiiclitafava  and  Celli  determined  that  the  organism  of  the  severer  forms  of 
iBilaiial  fever  differed  from  the  parasite  of  the  tertien  ami  quartan  varieties. 
Dmiii^  the  past  ten  years  the  work  of  observers  in  many  landg  has  con  firmed 
llKie  eMcntial  features,  and  has  added  greatly  to  our  knowledge  of  the  struc- 
im  Mad  modes  of  development  of  the  parasites. 

The  next  important  step  related  to  the  question  of  the  mode  of  infec- 
tioB.  It  bad  been  suggested  by  King,  of  Washington,  and  others,  that  the 
iiiWM  WBs  transmitted  by  the  mosquitoes.  Tbe  important  role  played  by 
mmdb^  m»  an  intenneiiiate  host  had  been  shown  in  the  case  of  the  Texas 
kittle  fever,  in  which  Theobald  Smith  demonstrated  that  the  hiematozoa 
^ivilopri  in.  and  the  disease  was  transmitted  by,  ticks;  but  it  remained 
lir  Ibnioti  to  formulate  in  a  clear  and  scientific  way  the  theorj'  of  infec- 
IML  in  malaria  by  the  mosquito.  Impressed  with  the  truth  of  this,  Ross 
atidied  the  problem  in  India,  and  showed  that  the  parasites  developed  in 
tfekodiea  of  t'  luitoes,  demonstrating  conclusively  that  the  infection  in 

tdrd*  va«  tm  by  the  mosquito.     W,  G.  MacCallum  suggested  that 

mi*  i^fprenoei  to  work  on  malaria  which  has  been  done  ia  connection  with 
m^mki  '*"  supervision  of  my  colleague,  Pmfessor  Tlmyen  niay  be  uf  in- 

MHi:   :  ^  id  Times,  188a;  British  Meilk-al  JouniaU  March,  188*7;  Medical 

SKm^  IttAf  ▼ul*  i;  JoliuM  flupkins  Hospital  Bulletin,  1880;  the  flr^t  edition  o|  mv  Text- 
1^  cf  McdJctoe,  IHJIS;  Thayer  and  flewetsiiDf  John^  Hopkins  Hospital  Ref>orts,  1895; 
TWjif  Loettin;*  ot\  Malarial  Fever,  1897;  W.  G.  MacCallum,  HaMnatozoa  of  Birds,  Jour*  of 
ti|L  X«d^  18^:  U|>ie,  on  the  Uji»matoy.oa  of  Birds,  1898 ;  Barker,  on  Fatal  Ca&cs  of  Malaria, 
44n»  Bop4i09  II^isfiitAl  Reports,  1899:  Mac(*alluni,  on  the  Significance  of  the  Flagelta, 
IflMil,  1^87;  Thayer,  Transactions  American  Medical  Congress,  vol.  iv,  1900;  Lazear, 
ltatf««  «l  U»9  MAlAn&l  Pi^rasites,  Johns  Hopkins  HoFpital  Reports,  1903. 
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the  flagclla  w^ere  sexual  elements,  and  obscn'ed  the  proeesF  of  fertilLzRti^ 
by  them.  Studies  by  Grassi,  Baptianelli  and  Bignatni,  ami  mail)  others,  c( 
firmed  the  ob?iervation8  of  Ro?^s  and  demonstrated  the  fact  that  the  malari 
parasites  of  human  beings  develop  only  in  mosquitoes  of  the  gcmus  anophell 

Then  came  the  practical  demonstration  by  Italian  obeervers,  and  by  1 
interesting  experiments  on  Manson.  Jn,  of  the  direct  transraigsion  of 
disease  to  man  by  the  bite  of  infeoted  mosquito^".     And  lastly,  as  a  practi 
conclufc«ion  of  the  whole  matter,  the  results  of  the  antimalarial  campaign 
Italy  and  of  the  remarkable  ex]>eriments  of  Koch  and  his  assistants  hi 
shown  that  by  protecting  tiie  iudividual  from  the  bites  of  mosquitoes,  b 
exterminating  the  insect,  or  by  earufully  treating  all   patients  so  tliat 
opportunity  may  Ik?  otfered  for  the  parasite  to  enter  the  mosquito,  nial 
may  be  eradicated  from  any  locality. 

General  Morphology  of  the  Parasite. — Belonging  to  the  sporozoa,  it 
f  received  a  large  number  of  names.     The  term  Pimmodlum,  inapt  though  i 
may  be,  mnst»  arcnrding  to  the  rules  of  zoological  nomenclature,  be  appli* 
to  the  human  parasite.     There  are  throe  wcll-ujarked  varieties  of  the  pai 
site,  which  ejcigt  in  two  separate  phases  or  stages:  (a)  the  parasite  in  m 
who  acts  as  the  intermediate  host,  and  in  whom,  in  the  cycle  of  its  devela 
ment,  it  causes  symptoms  of  malaria;  and   (?>)   an  extracorporeal  cycle, 
which  it  lives  and  develops  in  the  l>ody  of  the  mosquito,  which  is  its  definitj 
host 

I.  The  Parasite  in  Man.— (a)    The  Parasite  of  Tertian  Fever  {PU 
modium  vivax). — ^Tlie  earliest  form  seen  in  the  ivd  blood-corpuscle  is  rom 
or  irregular  in  shape,  about  2  fi  in  diameter  and  unpigmented.     It  correspon 
very  much  in  appearance  with  the  segments  of  the  rosettes  formed  during  t 
chilL     A  few  hours  latter  the  knly  has  increased  in  size,  is  still  ring-sJiapi 
and  there  is  pigment  in  the  form  of  fine  grains.    It  has  a  relatively  la^ 
nuclei] r  body,  consisting  of  a  well-defined,  clear  area,  in  part  almost  trans] 
ent,  in  part  consisting  of  a  milk-white  substance,  in  which  there  lies  a  smi 
deeply  staining  chromatin  mass,  as  shown  by  Romanowsk}'*s  method  of  s 
ing.     At  this  period  it  usually  shows  active  anuplioid  movements,  with  tongH 
like  protrusions.     The  pigment  increasc>s  in  amount  and  the  corpuscle  beco 
larger  and  paler,  owing  to  a  progressive  diminution  of  its  haemoglobin.     Ti 
is  a  gradiuil  growth  of  the  parasite,  wliich,  toward  the  end  of  forty-ei. 
hours,  occupies  almost  all  of  the  swollen  red  corpuscle.     It  is  now  m 
pigmented,  and  is  in  the  stage  of  what  is  often  called  the  full-grown  para: 
Between  the  fortieth  and  forty-eighth  hours  many  of  the  parasites  are  set 
to  have  undergone  the  remarkable  change  known  as  segmentation,  in  whi 
the  pigment  becomes  collected  into  a  single  mass  or  Hock,  and  the  prol 
plasm  divides  into  a  series  of  from  fifteen  to  twenty  spores,  often  showing 
radial  arrangement.     Certain  full-grown  tertian  parasites,  however,  do  fl 
undergo  segmentation.     These  forms,  whieli  are  larger  tha.n  the  sporulatl 
bodies,  and  contain  ven*  actively  dancing  pigment  grannies,  represent  H 
Bexually  differentiated  form  of  the  parasite — gametoc^-tes. 

(ft)  The  Parasite  of  Quartan  Fecer  (Plasmodiutn  malarice). — The  eaiii^ 
form  is  ver%^  like  the  tertian  in  appearance,  but  as  it  increases  in  size  fl 
earlier  grannies  are  coarser  and  darker  and  the  nio\'ement  is  not  nearly  | 
marked.     By  the  second  day  the  parasite  is  still  larger,  rimnded  in  shi 
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Hmljf  at  all  amcpboid,  and  the  pigment  is  more  often  arranged  at  the  periph- 
er?  <kf  the  paramte.  The  rim  of  protoplasm  about  it  k  often  of  a  deep  yel- 
ioiririi^gfiaa  color  or  of  a  dark  bra*i«y  tint.  On  the  third  day  the  segment- 
ifif  hMm  become  abundant,  the  pigment  flowing  in  toward  the  centre  of  the 
pxmiit  in  mdial  lines  m  as  to  give  a  star-shaped  appearance.  The  paraf^ites 
iSniUy  break  up  into  from  six  to  twelve  segments.  Here  also,  as  in  the  case 
of  tkm  tertiiin  para&ite*  aome  fuU-grown  bodies  persist  without  sporulating, 
ff|VBM!xittxig  the  gametoeytes. 

(f)  Tbe  Panuiite  of  the  MsUvo- Autumnal  Fever  {Plasmodiwm  profcox)  is 
■■odeimUj  smaller  than  the  other  varieties;  at  full  development  it  is  often 
tai  thmk  one  half  the  size  of  a  red  blood-eorpusele.     The  pigment  is  much 
•Qntier^  often  conaijiting  of  a  few  minute  granules.    At  first  only  the  earlier 
itig^.  of  development,  email,  hyaline  bodies,  sometimes  with  one  or  two  pig- 
tmmt  giaDoleg,  are  to  be  found  in  the  peripheral  circulation;  the  later  stages 
«fi^  ordiruirilT  to  be  seen  only  in  the  blood  of  cer^ain  internal  organs,  the  .spleen 
mai   bone   marrow    particularly.     The   corpuscles    containing   the    parasites 
hmamm  not  infrequently  shrunken,  crenated,  and  hrajsey-colored     After  the 
pnmH  hwM  earisted  for  about  a  week,  larger,  refractive,  crescentic,  ovoid,  and 
iHBd  tiodieSy  with  tentral  clumps  of  coarse  pigment  granules,  begin  to  appear. 
TIbiM  bodii*:ft  are  eharacterietic  of  asi^tivo-autumnal  fever.     The  crescentic  and 
«faid  forms  are  incapable  of  sporulation;  they  are  analogous  to  the  large, 
ttU'gromUf  BontijKjrulating  botlies  of  the  tertian  and  quartan  parasites  which 
kaie   been  jxieiLtionecl  above,  and  represent  sexually  different iate*i  fomis — 
^— iDcytCB.    Within  the  human  host  they  are  incapable  of  further  develnp- 
BOit,  bnt  upon  the  slide,  or  within  the  stomacti  of  the  normal  intermediate 
htmL,  th^  mosquito,  the  male  elements  ( micro- gametocytes)  give  rise  to  a  num- 
ber of  Icmg,  actively  motile  flagella  (micro-gametes)  which  break  loose,  pene- 
Iniiag   nnd  Mng  the   female   forms^^ — macro-gametes    (W.    G,    Mac- 

Cftllaii}!.     Ti  x'iated  female  form  enters  into  the  stomach  wall  of  the 

laie  host,   the  mosquito,  where   it  undergoes  a  definite  cycle  of 

H.  Thit  Partmie  withm  the  Body  of  ike  Mosquito, — ^The  brilliant  re- 

of   Ross,   followetl   by  the   work  of   Orag&i,  Bastianelli,   Bignami, 

Chrii^topherg,  and  Daniels,  have  proved  that  a  certain  genus  of 

lito^-anophelesn — is  not  only  the  intermediate  host  of  the  malarial  para- 

bor  ahio  the  nole  source  of  infection.     In  the  present  state  of  our  knowl- 

xt  would  appear  that  all  species  of  the  genus  anophelet?  may  act  m  hosts 

lb*  pofsaite.     The  more  common  genera  of  mosqtiito  in  temperate  cli- 

I  «*  cotcx  and  anopheles.     The  different  species  of  culex  form  the  great 

ijocttT  of  our  ordinary  house  rooequitoes.  and  are  apparently  inca|>able  of 

liBfr  Wf  hofts  of   the  malarial   parasite.     All   malarial   regions,  however, 

biA  baw  bten  inrerligated  contain  anopheles.     Although  this  w  appar- 

*It  s  poeitiT^  mle.  HQopbeles  may,  however,  be  present  without  the  exist- 

o(  mahiria  under  two  circumstances :  first,  when  the  climate  is  too  cold 

' tfar devdopmont  of  the  malarial  parasite:  and  secondly,  in  a  region  which 

I  iRvt  vet  hptm  infected.     80  far  as  is  fcnown,  the  parasite  exists  only  in  tlie 

m^Ut  am!  in  man.     It  is  apparently  fair  to  state  that  region*  in  which 

of  the  gcoiis  aaopbelee  are  present  may  become  malarious  during 
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A  large  number  of  species  of  anopheles  have  been  describcfi     In  Xoij 
AmtTini.  however,  only  four  have  l>een  positively  ret-o^iizecl :  .4.  punrtipen 
(Say),  A.  macuHpcnnu  (Wiecl),  A,  crucians  (Wied),  A.  argijnf arsis  (Desv.^ 
The  coninionetit  variety,  and  that  which  in  all  probability  is  most  concerned 
ihr  sjircrtil  of  tilt*  disease,  is  A,  macuHpennk,  which  is,  also,  the  most  imf 
tn nt  tt^vui  in  the  f^pread  of  the  disease  on  the  Continent. 

Tfie  i>nlpi  in  the  mature  culex  are  extremely  short,  only  to  be  seen  o 
eareful  obscr\*ation  at  the  base  of  the  proboscis,  while  in  the  anopheles  the 
are  nearly  of  tijual  len^^tli  with  the  proboscis,  so  that  on  superficial  observi- 
tiot\  the  insiK't  would  appear  to  have  three  prohoscides.  The  win^s  of  th 
common  sjiecies  of  uulex  show  no  markings  beyond  the  ordinary  veins,  Th 
wing]^  of  all  ihe  American  species  of  anopheles  show  distinct  mottling.  Th 
culex.  when  sitting  ujk)|i  the  wall  or  ceiling,  holds  its  posterior  pair  of  lej 
turnetl  up  above  its  back,  while  the  body  lies  nearly  parallel  to  the  walL  I 
some  inslancvs*  when  it  is  full  of  blood,  and  sitting  upon  the  ceiling,  the  boii 
may  sag  downward  considerably.  The  anopheles,  wiien  sitting  upon  the  wa! 
or  cviling,  holds  its  posterior  pair  of  legs  commonly  either  against  the  wa 
or  hanging  downward,  though  in  some  instances  tliey  may  be  lifted  above  th 
btK'k.  The  Wly,  however,  instead  of  lying  parallel  to  the  w^all  or  eeilinj 
protrudes  at  an  angle  of  45**  or  more.  These  simple  points  are  sufficient  t 
permit  the  rt^ady  dtslinetion  of  species  by  almost  any  individual. 

The  culex  lays  its  eggs  in  sinks,  tanks,  cisterns,  and  any  collection  c 
wnter  aKiut  or  in  houses,  while  anopheles  lays  its  eggs  in  small,  shallow  puc 
die?  or  slowly  running  streams,  e^jMHially  those  in  which  certain  forma  q 
alg«f   exist.     The  culex   is   ess;entially   a   city   mosquito,  the   anopheles  ■ 

n  in  the  Body  of  the  Mos<]uito. — ^When  a  mosquito  of  the  genu 

oplitikb  bites  an  individual  whose  blood  contains  sex-ripe  forms  (gamete 

'  C]rt«6)  of  the  malarial  pimsite,  flagellation  and  fecundation  of  the  femal 

eltment  occurs  within  the  stomach  of  the  insect     The  fecundated  eleraen 

tbett  penettates  the  wall  of  the  mo^uito*s  stomach  and  l)^ins  a  definite  cycl 

of  dmlopBient  in  the  muscular  coat.     Two  days  after  biting  there  begin  t 

appear  small,  nvund,  refractive,  granular  bodices  in  the  stomach  wall  of  th 

liK)«|uito*  which  contain  pigment  granules  clearly  identical  with  those  pre 

TtOtt»Iy  contained  in  the  malarial  parasite.     These  develop  until  at  the  en 

of  $em  days  they  hare  iioched  a  diameter  of  from  60  to  70  ^.    At  thi 

period  they  may  be  olMrfed  to  show  a  delicate  radial  striatioD  due  to  th 

f  pifwiiiig  of  grcttl  number?  of  small  spotoUasts*    The  mother  oocyst  (ijgote 

\  ihm  hoTsta,  siettini:  free  into  the  body  eavitr  of  the  iiM»(|iiito  an  enormou 

ftorabcr  of  delicate  spindle-shaped  sporosoids*    These  aemaittlate  in  the  cell 

of  tbe  i«Hfto^aaliTarr  gbadb  of  Uie  aoequito,  and,  eecaptng  into  the  dneti 

m  iwmdaled  witb  snbeqwiit  Utea  of  the  insect.    These  little  spindle^shapei 

detidoy*  after  inoculation  into  the  wam-Uooded  bo^t,  into  fro! 

The  ^Mtfuaoid  which  has  developed  ia  the  ooe}^t  in  th 

mil  of  the  qioayiUi  is  then  the  equiTmlnBl  of  the  spore  residtin] 

'  ft^OM  Ao  aiaiaal  wigMMitatioa  of  the  fntt^fvovn  parasite  in  the  ciicnlatiov 

Stter  one,  oo  talaiag  a  red  hlood^orpMele,  imt  give  rise  to  the  asexm 

or  sesaal  ry^    A»  a  rmle  the  first  several  gvneratiocis  of  paimsites  in  th 

bo^  p«me  the  amraal  cyde,  the  fenal  foms  ih  iiito|iimit  latei 
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Hoe  fiexual  forms,  sterile  while  in  the  luirnan  host,  serve  as  the  means  of 
poKJ  vin^  the  life  of  the  parasite  aod  spreading  infection  when  the  individual 
li  wfcje^tetl  to  bites  of  anopheles, 

Mr  Howard,  of  the  Entomological  Department  at  Washington,  has  issued 

M  tery  tuieftt!  pamphlet  on  the  varieties  and  the  methods  of  identification  of 

di»  mofqnito.     In  Africa  the  distribution  of  the  forms  has  k'cn  studied  by 

dhplNm*.   CTirititophert*,  and  Daniels.     To  those  interested   in   the  subject, 

Clkriitophcr§*  careful  study  of  the  Anatomy  and   Histolo^^y  of   the   Adult 

Fenule  UogMitiito   (Report  of  Malaria  Committee,  Royal  Society,  No.  IV) 

llU  pr  "   :nn\t  help.     The  Royal  Society  Reports   (Malaria  Committee) 

oJ  lb*  of  the  Liverpool  School  may  be  consulted  for  technical  detaiU 

'      r  vaiiuihlr  information  relating  to  tropical  malaria. 

Marbid  A&mtomy. — The  changes  re8wlt   from  the  disintegration  of  the 

^-eorpuselesj    accumulation    of   the    pigment    thereby    formed,    and 

"  i     I'ltluence  of  toxic  materials   produced  by  the  parasite.     Cases 

'    I    -lariftl  infection,  the  ague,  are  rarely  fatal,  and  our  knowledge 

af  tlMT  Riorind  iinatomy  of  the  disease  is  drawn  from  the  pernicious  malaria 

or  ibt  chronic  cachexia.     Rupture  of  the  enlarged  spleen  may  occur  spon- 

liaroQ»h%   but   more   commonly   from   trauma.     A   case   of   the   kind    was 

idaitti*il  under  my  colleague,  Halsted,  in  June,  1889,  and  Dock  has  reportetl 

Tr>  rs****.      I  have  known  fatal  hteraorrhage  to  follow  the  exploratory  punc- 

an  enlarged  malarial  spleen. 

1 1 ;    Pebxicious  Malauia. — The  blood  is  hyrlnemic  and  the  serum  may 

•wa   U?    tinged   with   hiemoglobin.     The    red    blood-corpuscles   present    the 

odoj^iolmiiir   forms  of  the   parai^ite  and  are   in  all   stages   of  destruction. 

IW  9pi€rH    is   enlarged,  often  only  moderately;   thus,   of  two   fatal   cases 

ii  mj  wardd  the  spleens  measured   13  X  B  cm.  and   14  X  8   cm.  respec- 

lipjjr.     In  a  fresh  infection,  the  spleen  is  usually  very  soft,  and  the  pulp 

hti  coloreii  and  turbid.     The  liver  is  swollen  and  turbid. 

In  •••mr  acute  jHrrnicious  cases  with  choleraic  symptoms,  the  capillaries 
Utkt  irmiitro-iutestinal  mucosa  may  be  packed  with  parasites. 

it\  MALJiRtAL  Cachexia. — In   fatal   cases  of  chronic  paludism   death 
«onR9  uduallr  from  anfemia  or  the  luemorrhage  asgcK'iatCMi  with  it. 

The  4£UrnuA  is  profound,  particularly  if  the  patient  has  died  of  fever. 
TW  i|dflfi^   16  greatly  enlarged,  and  may  weigh  from  seven  to  ten  pounds, 
-   lirer  may  be  greatly  enlarged,   and   presents  to  the  naked  eye  a 
♦brown  or  &late  color,  due  to  the  large  amoimt  of  pigment.     In  the 
■U  and  bcmeath  the  capsule  the  cooneetive  tii^sue  is  impregnated 
m.     The  pigment  is  seen  in  the  Kupffer's  cells  and  the  perivascu- 

Tfcr  '-- '".  "c  may  be  enlarged  and  present  a  grayish-red  color,  or  areas  of 
■ufty  be  seen.    The  peritonteum  is  usually  of  a  deep  slate  color. 
TWiDDnit^  r-ine  of  the  stomach  and  intestines  may  have  the  same  hue, 

floilir  J  .^--  :,:  in  and  about  the  blood-vessels.     In  some  caries  this  h  con- 
to  the  Ijmph  nodules  of  Peyer's  patches,  causing  the  shaven-beard 


(l>  Tme  AociURKTAt  axd  Late  Lesions  of  Malabial  Fever. — (a)  The 
^— Ptlndal   hep«atitis   plays   a   very   important   role   in   the  history   of 
ij  deacribrd  by  French  writers.     Only  those  ca*es  in  which  the  his- 
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tory  of  chronic  malaria  is  definite,  and  in  which  the  melanosis  of  both  livi 
and  spleen  coexist,  should  be  regarded  as  of  paludal  origin. 

(6)  Pneumonia  is  believed  by  many  authors  to  be  common  in  malan 
and  even  to  depend  directly  upon  the  malarial  poison,  occurring  either  i 
the  acute  or  in  the  chronic  forms  of  the  disease.  I  have  no  personal  knowledj 
of  such  a  special  pneumonia. 

(c)  Nephritis, — Moderate  albuminuria  is  a  frequent  occurrence,  haviii 
occurred  in  46.4  per  cent  of  the  cases  in  my  wards.  Acute  nephritis  is  reli 
tively  frequent  in  aestivo-autumnal  infections,  having  occurred  in  over  4S 
per  cent  of  my  cases.  Chronic  nephritis  occasionally  follows  long-continuii 
or  frequently  repeated  infections. 

Clinical  Forms  of  Malarial  'Fever. — (1)  The  Bequlably  Iktebmittbhs 
Fevers. — (a)  Tertian  fever;  (&)  quartan  fever.  These  forms  are  charao 
terized  by  recurring  paroxysms  of  what  are  known  as  ague,  in  which,  as  i 
rule,  chill,  fever,  and  sweat  follow  each  other  in  orderly  sequence.  Tb 
stage  of  incubation  is  not  definitely  known;  it  probably  varies  much  accord 
ing  to  the  amount  of  the  infectious  material  absorbed.  Experimentally  tin 
period  of  incubation  varies  from  thirty-six  hours  to  fifteen  days,  being  a  trifli 
longer  in  quartan  than  in  tertian  infections.  Attacks  have  been  reported 
within  a  very  short  time  after  the  apparent  exposure.  On  the  other  handj 
the  ague  may  be,  as  is  said,  "  in  the  system,^^  and  the  patient  may  have  i 
paroxysm  months  after  he  has  removed  from  a  malarial  region,  though  oi 
course  this  can  not  be  the  case  unless  he  has  had  the  disease  when  living  there. 

Description  of  the  Paroxysm. — The  patient  generally  knows  he  is  going 
to  have  a  chill  a  few  hours  before  its  advent  by  unpleasant  feelings  and  uneaq^ 
sensations,  sometimes  by  headache.  The  paroxysm  is  divided  into  three  stages 
— cold,  hot,  and  sweating. 

Cold  Stage. — The  onset  is  indicated  by  a  feeling  of  lassitude  and  a  desire 
to  yawn  and  stretch,  by  headache,  uneasy  sensations  in  the  epigastrium,  some- 
times by  nausea  and  vomiting.  Even  before  tlie  chill  begins  the  thermometer 
indicates  some  rise  in  temperature.  Gradually  the  patient  begins  to  shiver, 
the  face  looks  cold,  and  in  the  fully  developed  rigor  the  whole  body  shakes,  the 
teeth  chatter,  and  the  movements  may  often  be  violent  enough  to  shake  tbe 
bed.  Not  only  does  the  patient  look  cold  and  blue,  but  a  surface  ther- 
mometer will  indicate  a  reduction  of  the  skin  temperature.  On  the  other 
hand,  the  axillary  or  rectal  temperature  may,  during  the  chill,  be  greatly 
increased,  and,  as  shown  in  the  chart,  the  fever  may  rise  meanwhile  even  to 
105°  or  106**.  Of  symptoms  associated  with  the  cbill,  nausea  and  vomiting 
are  common.  There  may  be  intense  headache.  The  pulse  is  quick,  small, 
and  hard.  The  urine  is  increased  in  quantity.  The  chill  lasts  for  a  variable 
time,  from  ten  or  twelve  minutes  to  an  hour,  or  even  longer. 

The  hot  stage  is  ushered  in  by  transient  flushes  of  heat;  gradually  the 
coldness  of  the  surface  disappears  and  the  skin  becomes  intensely  hot.  The 
contrast  in  the  patient's  appearance  is  striking:  the  face  is  flushed,  the 
hands  are  congested,  the  skin  is  reddened,  the  pulse  is  full  and  bounding,  the 
heart's  action  is  forcible,  and  the  patient  may  complain  of  a  throbbing  head- 
ache. There  may  be  active  delirium.  One  of  my  patients  in  this  stage 
jumped  through  a  ward  window  and  sustained  fatal  injuries.  The  rectal 
temperature  may  not  increase  much  during  this  stage;  in  fact,  by  the  termi- 
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i  ot  the  chill  the  fever  may  have  reached  its  maximum.     The  duration 
'  hot  etage  varies  from  half  an  hour  to  three  or  four  hours.     The  patient 
;  thirst}*  and  ilriuks  eagerly  of  cold  water. 

Stage, — Beads  of  perspiration  appear  upon  the  face  and  grad- 

entire  tiody  h  Uitiied  in  a  eopious  sweat.     The  uncomfortaWe  feel- 

mtcil  with  the  fever  di&appearg,  the  headache  is  relieved,  and  within 

ir  or  two  the  paroivftm  is  over  and  the  patient  usually  sinks  into  a 

li'  Tlje  sweating  varies  much.     It  may  be  drenching  in  cliar- 

lartcror  u-  ^li^ht. 

Ctmn  la  IS  from  a  case  of  douhle  tertian  infection  with  resulting  quotidian 
rtniK.     Charts  Xb  and  Ir  give  temperature  curves  in  aestivo-autuninal 

Ch^rt  Jd  tihows  a  quaiian  ague, 

be  I0I41I  duration  of  the  paroxysm  averages  from  ten  to  twelve  hours,  but 

shorter.    Variations  in  the  paroxysm  are  common.     Thus  the  patient 

>  ilistiad  of  ii  chill,  exjierienee  only  a  slight  feeling  of  coldness.    The  most 

vnriation  is  the  occurrence  of  a  hot  stage  alone,  or  with  very  slight 

,     During  the  parojcysm  the  splet^n  is  enlarged  and  the  edge  can  usu- 

feh  bt*low  the  costal  margin.     In  the  interval  or  intermission  of  the 

the  patient  feels  very  well,  and,  unless  the  disease  is  unusually 

he  ii«  «b1e  to  be  up*     Bronehitig  is  a  common  symptom.     Herpes,  usn- 

ibuU,  i^  almogit  as  frequent  in  ague  as  in  pneumonia. 

of  the  Rrijnlarit/  Ifitermittent  Fevers. — As  has  been  stated  in  tho 
»n  of  the  para*it«*e.  two  distinct  types  of  the  regularly  inter  mit- 
ers have  been  separated,  Tfiese  are  {a)  tertian  fever  and  (h) 
ferrr. 

Fever. — This  type  of  fever  depends  ^ipon  the  presence  in  the 

rtian  parasite,  an  organism  which,  as  stated  above,  is  usually 

in  sharply  defined  groups,  whose  cycle  of  development  lasts  approx- 

fortr-eigbt    honrB,    segmentation    occurring   every   third    *lay.     In 

with  nni*  jrroup  of  the  tertian  parasite  the  paroxysms  occur  syn- 

ijy  with  ration  at  remarkably  regidar  intervals  of  about  forty- 

Iiouni,  v\'  [«]    day^ — hence  the   name   tertian.     Very  commonly, 

r,  th^re  may  be  two  groups  of  parasites  wiiioh  reach  maturity  on  alter- 

iaj^  resiUting  thus   in  daily   (quotidian)   paroxysms — dovhh   tertian 

.     Quotidian  fever,  depending  upon  double  tertian  infection,  is  the 

lutmi  iy\^  in  the  acute  intermittent  fevers  in  this  latitude. 

Fever,^ — This  type  of  fever  depends  upon  infection  with  the 

pumte^  an  organism  which  occurs  in  well-defined  groups,  whose 

it  '  i!jout  seventy-two  hours.     In  infe<'tion  with  one  group 

m  oceurs  every  fourth  day;  hence  the  term  quartan, 

bowefFT,  two  groups  of  the  parasites  may  l)e  present;  under  these 

r-.,,.*  n^fQXTPfnft  occur  on  two  successive  days,  with  a  day  of  inter- 

Jijif.     In  infection   with  thn^  groups  of  parasites  there  are 

i0tidiaii  intermittent  fever  may  be  due  to  infection  with  either 
or  qtiartan  ptraaites. 

af  (he  t>Ueasc. — After  a  few  paroxysms,  or  after  the  disease  has 

IbmM  /or  t<?0  days  or  two  weeks,  the  patient  may  ^et  well  without  any 
^■id  Qiedicfttion*     I  have  repeatedly  known  the  chills  to  stop  spontane- 
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Chart  la. — Double  Tertian  Infection. — Quotidian  Fever. 
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Chart  16. — -^Estito- Autumnal  Infection. — Remittent  Fever. 
The  case  was  treated  for  a  week  as  one  of  typhoid  fever. 
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Chakt  Ic— .£stito-Autuhnal  Peteb.— Quotidun  Paboxvsks, 


Cbast  U.— Quartan  Feteb. 
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ously.  Such  cases,  however,  are  very  liable  to  recurrence.  Persistence 
the  fever  leads  to  anaemia  and  hsematogenous  jaundice,  owing  to  the  d 
fitruction  of  the  red  blood-disks  by  the  parasites.  Ultimately  the  conditi( 
may  become  chronic,  and  will  be  described  under  malarial  cachexia.  Tl 
regularly  intermittent  fevers  yield  promptly  and  immediately  to  treatmei 
with  quinine. 

(2)  The  more  Irregular,  Remittent,  or  Continued  Fevers. — JEstiv^ 
autumnal  Fever, — This  type  of  fever  occurs  in  temperate  dimates,  chief 
in  the  later  summer  and  autumn ;  hence  the  term  given  to  it  by  Marchiaf  a\ 
and  Celli,  a^tiv(Hiuiumnal  fever.  The  severer  forms  of  it  prevail  in  tl 
Southern  States  and  in  tropical  countries. 

This  type  of  fever  is  associated  with  the  presence  in  the  blood  of  th 
sestivo-autumnal  parasite,  an  organism  the  length  of  whose  cycle  of  develoj 
ment,  ordinarily  about  forty-eight  hours,  is  probably  subject  to  considerabl 
variations,  while  the  existence  of  multiple  groups  of  the  parasite,  or  th 
absence  of  arrangement  into  definite  groups,  is  not  infrequent. 

The  symptoms  are  therefore,  as  might  be  expected,  often  irregular.  Ii 
some  instances  there  may  be  regular  intermittent  fever  occurring  at  uncer 
tain  intervals  of  from  twenty-four  to  forty-eight  hours,  or  even  more.  Ii 
the  cases  with  longer  remissions  the  paroxysms  are  longer.  Some  of  th 
quotidian  intermittent  cases  may  closely  resemble  the  quotidian  fever  depend 
ing  upon  double  tertian  or  triple  quartan  infection.  Commonly,  however 
the  paroxysms  show  material  differences;  their  length  averages  over  twent] 
hours,  instead  of  from  ten  or  twelve;  the  onset  occurs  often  without  chilh 
and  even  without  chilly  sensations.  The  rise  in  temperature  is  frequentlj 
gradual  and  slow,  instead  of  sudden,  while  the  fall  may  occur  by  lysis  instead 
of  by  crisis.  There  may  be  a  marked  tendency  toward  anticipation  in  th€ 
parox}^sms,  while  frequently^  from  the  anticipation  of  one  paroxysm  or  the 
retardation  of  another,  more  or  less  continuous  fever  may  result.  Some- 
times there  is  continuous  fever  without  sharp  paroxysms.  In  these  cases  of 
continuous  and  remittent  fever  the  patient,  seen  fairly  early  in  the  disease, 
has  a  flushed  face  and  looks  ill.  The  tongue  is  furred,  the  pulse  is  full 
hnd  bounding,  but  rarely  dicrotic.  The  temperature  may  range  from  102** 
to  103°,  or  is  in  some  instances  higher.  The  general  appearance  of  the 
patient  is  strongly  suggestive  of  typhoid  fever — a  suggestion  still  further 
borne  out  by  the  existence  of  acute  splenic  enlargement  of  moderate  grade. 
As  in  intermittent  fever,  an  initial  bronchitis  may  be  present.  The  course 
of  these  cases  is  variable.  The  fever  may  be  continuous,  with  remissions 
more  or  less  marked;  definite  paroxysms  with  or  without  chills  may  occur, 
in  which  the  temperature  rises  to  105°  or  106°.  Intestinal  s3nmptoms  are 
usually  absent.  A  slight  haematogenous  jaundice  may  arise  early.  Delirium 
of  a  mild  type  may  occur.  The  cases  vary  very  greatly  in  severity.  In 
some  the  fever  subsides  at  the  end  of  the  week,  and  the  practitioner  is  in 
doubt  whether  he  has  had  to  do  with  a  mild  typhoid  or  a  simple  febricula. 
In  other  instances  the  fever  persists  for  from  ten  days  to  two  weeks;  there 
are  marked  remissions,  perhaps  chills,  with  a  furred  tongue  and  low  delir- 
ium. Jaundice  is  not  infrequent.  These  are  the  cases  to  which  the  terms 
bilious  remittent  and  typho-malarial  fevers  are  applied.  In  other  instances 
the  symptoms  become  grave  and  assume  the  character  of  the  pernicious  type. 
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It  k  in  this  fcrm  of  malarial  fever  that  so  much  confHsion  still  exiets.  The 
similarity  of  the  cases  to  typhoid  fever  is  most  striking,  more  particularly  the 
ippearance  of  the  faciee;  the  patient  look$  very  ill.  The  cases  occur,  too, 
in  the  aatnmn,  at  the  very  time  when  typhoid  fever  occurs.  The  fever  yields, 
as  a  mk,  prompdy  to  quinine,  thongh  here  and  there  cases  are  met  with — 
rarely  indeed  in  my  e3q)erience — which  are  refractory.  It  is  just  in  this  group 
that  the  obsermtions  of  Laveran  will  be  found  of  the  greated;  value.  Several 
of  the  diarts  in  Thayer  and  Hewetaoo's  report  show  how  closely,  in  some 
instances,  the  disease  may  simulate  typhoid  f^er. 

The  diagnagis  of  malarial  remittent  fever  may  be  definitely  made  by 
tbe  examination  of  the  blood.  The  small,  actively  motile,  hyaline  forms 
of  the  aestivo^ftutomnal  parasite  are  to  be  found,  while,  if  the  case  has  lasted 
oier  a  week,  the  larger  creseentic  and  ovoid  bodies  are  often  seen.  In  many 
mes  here  we  are  at  first  unable  to  distinguiah  between  typhoid  and  contin- 
led  malarial  ferer  without  a  Uood  examination.  A  more  widespread  use  of 
^  means  of  diagnosis  will  enable  as  to  bring  some  order  out  of  the  confu- 
don  which  exists  in  the  ckssification  of  the  fevers  of  tiie  Southern  States.  At 
piesent  the  following  febrile  affections  are  recognized  by  various  physicians  as 
oamrring  in  the  subtropical  regions  of  America:  (a)  Tjrphoid  fever;  (h) 
tT|riio-malarial  fever — a  typhoid  modified  by  malarial  infection,  or  the  result 
of  a  combined  infection;  (c)  the  malarial  remittent  fever;  and  (d)  continued 
thennic  fever  (Guit^s).  In  these  various  forms,  all  of  which  may  be 
characterized  by  a  continued  pyrexia  with  remissions  or  with  chills  and  sweats 
(for  we  must  remember  that  chills  and  sweats  in  typhoid  fever  are  fay  no 
means  rare),  the  blood  examination  will  enable  us  to  discover  those  which 
depend  upon  the  malarial  poison.  In  many  of  these  cases  of  continued  or 
remittent  fever  careful  inquiry  will  show  that  at  the  beginning  the  patient 
had  several  intermittent  paroxysms.  In  Baltimore  not  many  of  the  pro- 
tracted and  severe  cases  have  occurred,  and  I  am  inclined  to  think  that  future 
obenrations  will  show  that,  apart  from  the  thermic  fever,  there  are  only  two 
forms  of  these  continued  fevers  in  the  South — the  one  due  to  the  typhoid  and 
the  other  to  the  WMlariai  infection.  The  typhoid  fever  of  Philadelphia  and 
Btkimore  presents  no  essential  difference  from  the  disease  as  it  occurs  in 
Montreal,  a  city  practically  free  from  malaria.  Dock  has  shown  conclusively 
that  cases  diagnosed  in  Texas  as  continued  malarial  fever  were  really  true 
tjphoid.     The  Widal  reaction  is  now  an  important  aid  in  diagnosis. 

Pemiciams  Malarial  Fever. — ^This  is  fortunately  rare  in  temperate  cli- 
aatee,  and  the  number  of  cases  which  now  occur,  for  example,  in  Philadelphia 
aad  Baltimore,  is  very  much  less  than  it  was  thirty  or  forty  years  ago.  Per- 
ikioas  fever  is  always  associated  with  the  aestivo-autumnal  parasite.  The 
fallowing  are  the  most  important  types : 

(i)  The  oomaio^  form,  in  which  a  patient  is  struck  down  with  symp- 
tom of  the  most  intense  cerebral  disturbance,  either  acute  delirium  or, 
nore  frequently,  a  rapidly  developing  coma.  A  chill  may  or  may  not  pre- 
cede the  attack.  The  fever  is  usually  high,  and  the  skin  hot  and  dry.  The 
u&eoDiciouaDess  siay  persist  for  from  twelve  to  twenty-four  hours,  or  the 
pitie&t  may  sink  and  die.  After  regaining  consciousness  a  second  attack 
aay  oome  on  and  prove  fataL  In  these  instances,  as  has  been  stated,  the 
ipccial  localisation  of  the  infection  is  in  the  brain,  where  actual  thrombi 
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of  parasites  with  marked  secondary  changes  in  the  surrounding  tissues  1 
been  found. 

(h)  Algid  Form, — In  this,  the  attack  sets  in  nsiially  with  gastric 
tomg;  there  are  vomiting,  intense  prostration,  and  feebleness  out  of 
proportion  to  the  local  disturbant>e.  The  patient  complains  of  feeling  c 
although  there  may  be  no  actual  chilL  The  temperature  may  be  non 
or  even  subnormal ;  consciousness  may  he  retained^  The  pulse  is  feeble 
email,  and  the  respirations  are  increased.  There  may  be  most  severe  d 
rhcea,  the  attack  assuming  a  chnleriform  nature.  The  urine  is  often  dii 
ished,  or  even  snppressed.  This  condition  may  persist  with  slight  exace 
tions  of  fever  for  several  days  and  the  patient  may  die  in  a  conditig 
profound  asthenia.  This  is  essentially  the  same  as  described  as  the  (jsU 
or  adtjnamic  form  of  the  diseaso.  In  the  cases  with  vomiting  and  diarn 
Marchiafava  has  shown  that  the  gastro-intcstinal  mucosa  is  often  the  sea 
a  special  invasion  by  the  parasites,  actual  thrombosis  of  the  small  vessels  ^ 
superficial  ulceration  and  necrosis  occurring.  Similar  lesions  were  f oun« 
Barker  in  the  gastro-intestinal  tract  of  a  case  from  my  wards. 

(c)  Hctmorrhagic  Forms^ — Black- water  Fevcr^ — ^Ha?moglohinuric  Fevi 
Malarial  Haemoglobinuria. — In  temperate  regions  these  forms  are  rare 
the  tropics  they  are  common.  In  the  Southern  States  there  are  many 
tricts  in  which  there  is  endemic  hnemoglobinuria,  believed  to  be  of  ni 
origin,  while  in  parts  of  Africa  there  is  the  much-disputed  malady  kn< 
black-water  fever.  There  seems  to  be  no  essential  differenci?  betwi 
malarial  Baemoglobinuria  of  the  Soutljern  Static  and  the  African  black- 
lever.  As  described  by  Stephens  and  Christophers  (Report  of  Malaria 
mittee,  Fifth  Series),  for  two  or  three  days  the  patient  has  a  rise  o: 
perature,  and  if  the  blood  is  examined  before  the  black-water  the  parasii 
almost  invariably  present.  If  examined  after  the  adraiuistration  of  qi 
parais^ites  are  absent  from  the  blood.  These  authors  believe  that  the; 
causal  connection  between  the  quinine  and  the  black-water.  It  ia  i; 
to  say  why  quinine  at  one  time  can  produce  black-water,  ami  at  another" 
a  few  hours  or  days  later,  it  can  not.  Stephens'  recent  study  (Thomp 
Yates  and  Johnston  laboratory  Iteports,  19tJ3)  gives  the  distribution  of  bl 
water  fever  in  the  Southern  States,  in  Central  America,  in  Italy, 
Africa,  He  gives  a  careful  analysis  of  95  cases.  Malarial  parasit 
present  in  95.i>  per  cent  of  the  cases  before  the  onset,  and  on  the  day 
appearance  of  the  black-water  in  61.9  per  cent.  There  is  no  question 
tlie  malarial  nature  of  the  disease,  but  whether  there  is  a  special  mah 
parasite  is  not  yet  settled.  There  is  little  evidence  to  show  that  the 
ha&moglobinuria  of  the  Southern  States  is  due  to  quinine  (Thayer),  I 
instanct»s  where  the  disease  has  been  carefully  studied,  the  paroxysmi 
occurred  in  individuals  who  have  been  subject  to  frequently  repeated 
of  malaria  and  have  been  reduced  to  w  more  or  less  cachectic  condition. 
rule»  however,  active  symptoms  of  the  disease  are  not  present  at  the 
the  hfemoglobinuric  attack,  and  it  is  often  impossible  to  demonstrat 
eites  in  the  blood.  In  thc*«*e  cases  quinine  in  large  doses  may  a 
the  paroxysm :  it  does  not  apparently  bring  on  the  attack,  the  im 
cause  of  which  is  still  a  matter  of  conjecture.  It  has  been  observed 
in  some  regions  in  which  hapmoglobinuria  is  prevalent,  it  is  especially 
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to  occur  after  the  true  malarial  season  when  the  colder  weather  has  begun 
to  set  in. 

Malarial  Cachexia. — Following  constant  exposure  to  malaria  and  re- 
peated attacks  of  any  one  of  the  forms,  there  may  be  a  condition  characterized 
b?  anaemia  with  enlarged  spleen. 

The  general  symptoms  are  those  of  ordinary  anaemia — breathlessness 
<Hi  exertion,  oedema  of  the  ankles,  haemorrhages,  particularly  into  the  retina, 
IS  noted  by  Stephen  Mackenzie.  Occasionally  the  bleeding  is  severe,  and  I 
kre  twice  known  fatal  haematemesis  to  occur  in  association  with  the  enlarged 
spken.  The  fever  is  variable.  The  temperature  may  be  low  for  days,  not 
going  above  99.5**.  In  other  instances  there  may  be  irregular  fever,  and  the 
temperatnre  rises  gradually  to  102.5**  or  103**.  The  cases  present  a  picture 
of  secondary  anaemia. 

With  careful  treatment  the  outlook  is  good,  and  a  majority  of  cases  re- 
cover. The  spleen  is  gradually  reduced  in  size,  but  it  may  take  several  months, 
or,  indeed,  in  some  instances  several  years,  before  the  ague-cake  entirely 
disappears. 

Baker  Complications. — Among  nervous  sequelae  and  complications 
may  be  mentioned  paraplegia,  which  may  be  due  to  a  peripheral  neuritis  or 
to  changes  in  the  cord,  and  hemiplegia,  which  may  occur  in  the  pernicious 
comatose  form,  or  occasionally  at  the  very  height  of  a  paroxysm.  Acute 
itixia  has  been  described,  and  there  are  remarkable  cases  with  the  symptoms 
of  disseminated  sclerosis  (Spiller).  Multiple  gangrene  may  occur,  as  in  an 
instance  reported  by  me,  in  which  a  patient  with  aestivo-autumnal  infection 
presented  many  areas  on  the  skin.  Orchitis  has  been  described  by  Charvot  in 
Algiers  and  Fedeli  in  Rome. 

Ptvphylaxia. — In  the  discovery  of  Laveran  there  lay  the  promise  of  bene- 
fits more  potent  than  any  gift  the  laboratory  had  ever  offered  to  mankind — 
m.,  the  possibility  of  the  extermination  of  malaria.  By  the  work  of  Manson, 
Roae,  and  others  this  promise  has  reached  the  stage  of  practical  fulfilment, 
iiid  one  of  the  greatest  scourges  of  the  race  is  now  at  our  command.  The 
metsiires  of  prophylaxis  are  in  the  main  three : 

(1)  The  rigid  protection  of  houses  against  mosquitoes  by  screens  and 
the  use  of  mosquito  nets,  together  with  the  exercise  of  every  care  by  those 
rto  are  obliged  to  work  out  of  doors  at  night.  The  reports  of  the  Italian 
Society  for  the  Study  of  Malaria  upon  the  outcome  of  their  efforts  to  protect 
the  workers  on  the  railways,  as  well  as  the  work  of  Ross  at  Ismailia,  show  how 
eitraordinary  are  the  results  of  these  simple  measures.  The  protection  of  the 
deeper  at  night  is  one  of  the  most  essential  measures. 

(2)  An  earnest  warfare  against  the  mosquito  on  the  part  of  sanitary 
iiithorities.  Instruction  should  be  furnished  to  the  people  upon  the  habits 
tad  life  history  of  the  insect/ and  of  its  relation  to  the  disease.  Pools, 
pmids,  and  marshy  districts  should  be  drained,  and  in  the  malaria  season 
pptiolenm  should  be  used  freely,  as  it  prevents  the  development  of  the  larvae. 
ETerr  case  of  malaria  should  be  regarded  as  a  centre  of  infection,  and  in  a 
^Titeinatic  warfare  against  the  disease  should  be  reported  to  the  health  authori- 
ties. In  the  tropics,  segregation  of  Europeans  may  do  much  to  lessen  the 
diances  of  infection. 

(3)  Lastly,  every  case  should  receive  thorough  and  prolonged  treatment 
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with  quinine.  There  is  far  too  much  carelessness  on  this  point  in  the  profesr 
sion.  Malarial  infection  is  a  diflBcult  one  to  eradicate.  Quinine  is  the  only 
known  drug  which  is  an  eflfective  parasiticide.  Patients  should  be  told  to 
resume  the  treatment  in  the  spring  and  autumn  for  several  years  after  the 
primary  infection.  In  very  malarial  districts,  as  many  persons  harbor  the 
parasites,  who  do  not  show  any  (or  at  the  most  very  few)  signs,  a  systematic 
treatment  with  quinine  should  be  instituted,  particularly  of  the  young  children. 

Diagnofis. — ^The  recognition  of  the  various  forms  of  malarial  fever  ia 
now  very  easy.  The  chief  difficuliy  is  in  the  aestivo-autumnal  variety  which 
may  simulate  typhoid  fever.  Practitioners  should  appreciate  the  fact  that, 
in  obscure  cases  a  well  prepared  cover-slip  preparation  of  the  blood,  which 
can  be  stained  and  carefully  studied,  gives  more  trustworthy  results  than 
fresh  specimens.  To  become  an  expert  on  the  blood  in  malarial  fever  requires 
a  long  and  careful  training. 

Many  forms  of  intermittent  pyrexia  are  mistaken  for  malarial  fever.  In 
these  instances  the  blood  shows  leucocytosis,  which  is  rare  in  malaria.  If 
the  practitioner  will  take  to  heart  the  lesson  that  an  intermittent  fever 
which  resists  quinine  is  not  malarial,  he  will  avoid  many  errors  in  diagnosis. 
In  the  so-called  masked  intermittent  or  dumb  ague,  the  febrile  manifestations 
are  more  irregular  and  the  symptoms  less  pronounced ;  but  occasionally  chills 
occur,  and  the  therapeutic  test  usually  removes  every  doubt  in  the  diagnosis. 

The  malarial  poison  is  supposed  to  influence  many  aflPections  in  a  remark- 
able way,  giving  to  them  a  paroxysmal  character.  A  whole  series  of  minor 
ailments  and  some  more  severe  ones,  such  as  neuralgia,  are  attributed  to 
certain  occult  effects  of  paludism.  The  more  closely  such  cases  are  investi- 
gated the  less  definite  appears  the  connection  with  malaria. 

Treatment — As  a  rule,  anopheles  are  more  likely  to  bite  after  sun- 
down, so  that  in  regions  in  which  the  disease  prevails  extensively  mosquito 
netting  should  be  used.  Persons  going  to  a  malarial  region  should  take  about 
10  grains  of  quinine  daily,  though  Sezary  found  that  2  grains  three  times  a 
day  was  a  sufficient  protection  against  the  disease.  During  the  paroxysm  the 
patient  should,  in  the  cold  stage,  be  wrapped  in  blankets  and  given  hot  drinks. 
The  reactionary  fever  is  rarely  dangerous  even  if  it  reaches  a  high  grade.  The 
body  may,  however,  be  sponged.  In  quinine  we  possess  a  specific  remedy 
against  malarial  infection.  Experiment  has  shown  that  the  parasites  are  most 
easily  destroyed  by  quinine  at  the  stage  when  they  are  free  in  the  circulation 
— that  is,  during  and  just  after  segmentation.  While  in  most  instances  the 
parasites  of  the  regularly  intermittent  fevers  may  be  destroyed,  even  in  the 
intra-corpuscular  stage,  in  aestivo-autumnal  fever  this  is  much  more  difficult 
It  should,  then,  be  our  object,  if  we  wish  to  most  effectually  eradicate  the 
infection,  to  have  as  much  quinine  in  circulation  at  the  time  of  the  paroxysm 
and  shortly  before  as  is  possible,  for  this  is  the  period  at  which  segmentation 
occurs.  In  the  regularly  intermittent  fevers  from  10  to  30  grains  in  divided 
doses  throughout  the  day  will  in  many  instances  prevent  any  fresh  paroxysms. 
If  the  patient  comes  under  observation  shortly  before  an  expected  paroxysm, 
the  administration  of  a  good  dose  of  quinine  just  before  its  onset  may  be 
advisable  to  obtain  a  maximum  effect  upon  that  group  of  parasites.  The 
quinine  will  not  prevent  the  paroxysm,  but  will  destroy  the  greater  part  of 
tiie  group  of  organisms  and  prevent  its  further  recurrence.     It  is  safer  to  give 
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ft  Iet£t  20  to  30  grains  daily  for  the  first  three  days,  and  then  to  continue 
the  remedy  in  smaller  doses  for  the  next  two  or  three  weeks.  In  flestivo- 
wtiimnal  ferer  larger  doses  may  be  necessary,  though  in  relatively  few  in- 
fltanoee  is  it  necessary  to  give  more  than  30  to  40  grains  in  the  twenty-four 


The  quinine  should  be  ordered  in  solution  or  in  capsules.  The  pills 
aad  compressed  tablets  are  more  uncertain,  as  they  may  not  be  dissolved. 

A  question  of  interest  is  the  eflScient  dose  of  quinine  necessary  to  cure 
tW  disease.  I  have  a  number  of  charts  showing  that  grain  doses  three  times 
a  day  will  in  many  cases  prevent  the  paroxysm,  but  not  always  with  the  cer- 
tain^ of  the  larger  doses.  In  cases  of  aestivo-autumnal  fever  with  pernicious 
^mptoms  it  is  necessary  to  get  the  system  under  the  influence  of  quinine  as 
rapidlY  as  possible.  In  these  instances  the  drug  should  be  administered  hypo- 
domicallj  as  the  dehydrochlorate  in  15  to  20  grain  doses,  every  two  or  three 
hours.  The  muriate  of  quinine  and  urea  is  also  a  good  form  in  which  to 
administer  the  drug  hypodermically ;  10,  15,  or  20  grain  doses  may  be  neces- 
■ry.  In  the  most  severe  instances  some  observers  advise  the  intravenous 
aiministration  of  quinine,  for  which  the  very  soluble  bimuriate  is  well 
adapted.  Fifteen  grains  with  a  grain  of  sodium  chloride  may  be  injected  in 
about  2  drachms  of  distilled  water.  For  extreme  restlessness  in  these  cases 
opinm  is  indicated,  and  cardiac  stimulants,  such  as  alcohol  and  strychnine, 
ire  necessary.  If  in  the  comatose  form  the  internal  temperature  is  raised, 
the  patient  should  be  put  in  a  bath  and  doused  with  cold  water.  For  malarial 
aacmia,  iron  and  arsenic  are  indicated. 

An  interesting  question  is  much  discussed,  whether  quinine  does  not  cause 
or  at  any  rate  aggravate  the  hsemoglobinuria.  We  have  not  yet  seen  a  case  in 
fhicb  this  condition  has  occurred  as  a  result  of  the  use  of  the  drug,  and  Bas- 
tiaiielli  states  that  it  is  not  seen  in  the  Soman  malarial  fevers.  He  recom- 
Besds  that  in  any  case  of  haemoglobinuria  if  the  blood  shows  parasites 
qimine  should  be  administered  freely.  In  the  post-malarial  forms  quinine 
HOgrmvates  the  attack.  In  an  active  malarial  infection  the  patient  runs  less 
rtt  with  the  quinine. 


B.   DISEASES  DUE  TO  PARASITIC  INFUSORIA. 

Several  flagellates  are  parasitic  in  man.  The  Trichomonas  vaginalis^ 
wUdi  measures  15  /*  to  25  /*  in  length,  and  has  four  flagella,  which  are  as 
I«g  as  or  longer  than  the  body,  is  by  no  means  uncommon  in  the  acid  vaginal 


The  Trichomonas  or  Cercomonas  hominis  lives  in  the  intestines,  and  is 
BKt  with  in  the  stools  under  all  sorts  of  conditions.  It  is  probably  not  patho- 
mic.  I  have  seen  it  also  in  the  vomit  in  a  case  of  chronic  gastric  catarrh. 
TMdiomonads  have  been  met  with  also  in  the  urine  in  several  cases,  and 
■ay  be  truly  pathogenic.  In  Dock^s  case  the  parasites  were  associated  with 
a  hemorrhagic  cystitis  without  bacteria. 

The  Lamblia  iniestinalis  is  another  intestinal  monad,  larger  than  the 
wnunon  Trichomonas.     Flagellates  have  also  been  found  in  the  expectoration 
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in  cases  of  gangrene  of  the  lung  and  of  bronchieetagis,  and  in  the  emdai 
of  pleurisy.  ■ 

The  Bahntidium  coH,  oval  in  form,  70  fx  to  100  p.  long  and  5ti  fi  to  W 
broad,  may  be  pathogenic.  It  is  common  in  pigi=i,  and  has  been  known  1 
produce  an  epidemic  dysentery  in  ope??  (Harlow  Brooks).  The  pathologicj 
eignifieanee  of  this  parasite  has  been  much  discussed  of  late,  particularly  I 
Strong  and  Musgrave,  Klimenko  and  Arkanassy.  It  has  not  only  been  fouu 
in  the  stools  and  on  the  mucous  membrane  of  the  intestine,  hut  the  parasit* 
have  occurred  in  the  nnieosa  itself  and  in  the  submucosa.  Apparently  tin 
do  not  extend  beyond  the  wall  of  the  boweh 


mm 
fam 


C.    DISEASES  DUE   TO   FLUKES-DISTOMIASIS. 

The  following  are  important  elinita!  forms: 

1»  Pulmonary  Bistomiafiis ;  Parasitic  Haemoptysis. — Paragonimus  (Di 
toma)  Westermanii,  the  Asiatic  long  or  hroochial  iluke,  is  from  8  to  16  mi 
in  length  by  4  to  8  oini.  broad,  and  of  a  pinkish  or  reddish- brown  color. 

It  is  found  extensively  in  China  and  Japan  and  Formosa,  and  eases  a 
occasionally  imported  into  Europe  and  Amerie^i.  Stiles  states  that  an  if 
ported  case  has  been  found  in  Portland,  Oregon.  It  has  been  found  in  ti 
United  States  in  the  eat,  in  the  dog,  and  in  the  hog.  One  instance  of  pulm 
nary  distomiasis  has  been  reported  caused  by  the  giant  liver  fluke. 

Clinically  the  disease,  as  deserilx'd  by  Mansou  and  Ringer,  is  characterizi 
by  a  chronic  cough*  with   rusty-brown  sputum,  and  occasional  attacks 
ha'Dioptysis,  usually  trifling,  but  sometimes  very  severe.     The  ova,  which  a 
abundant  in  the  sputum,  uri'  ovah  smooth,  and  measure  from  80  p.  to  100  fi 
length  by  4n  ^  to  00  fi  in  breadth.     The  parasites  may  alfect  other  orgaij 
the  liver  and  the  brain. 

2.  Hepatic  Distomiasis,— Five  species  of  liver  flukes  of  the  fa 
Fasciolidie  are  known  tu  occur  in  man.  ^More  speciflcally  these  are;  (1)  T 
common  liver  ftukt^^ F use io hi  /^e/J/z/rra— which  is  a  very  common  parasite 
the  ruminants;  (2)  The  lancet  fluke — (Ik'roco'Uum  (D'lstoma)  hnictatuf 
(3)  Opisthorchis  {Disioma)  felineus,  which  is  found  in  Prussia  and  Siber 
and  by  Ward  in  cats  in  Nebraska;  (4)  Opisihorclm  noverca — Dhiomum  m 
jundum — the  Indian  liver  fluke  described  in  man  by  MeConnell :  (5)  0| 
thftrrhis  {Dt^toma}  sinrTisiK^  which  is  by  far  the  most  important  of  the 
flukes  and  oecurs  extensively  in  Japan,  China,  and  India.  It  is  lU  to  t>u 
long  by  2  to  5  mm,  broad.  The  eggs  are  oval,  27  ^  to  30  p,  by  15  fi  to  17 
dark  brown,  with  sbarply  defined  ojiereulunL  A  number  of  importefl  cm 
have  been  found  in  Canada  and  the  Unircd  States.  White  found  18  cases 
San  Francisco. 

The  symptoms  i>f  hepatic  distomiasis  are  best  descriljed  in  connection  wi 
this  latter  form,  Tlie  following  account  is  abstracted  from  Wallace  Tayb 
Young  children  are  tlie  chief  sutTerers.  Many  members  of  a  family  are  Ui 
ally  affeettnl.  In  some  villages  a  large  proportion  of  the  inhabitants  « 
attacked.  Among  important  symptoms  are  an  irregular,  intermittent  dil 
rhopa;  at  first  there  may  or  may  not  be  blood.     The  liver  gradually  enla 
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W  pnin  and  an  intermittent  jaundice.  There  is  not  much  fever. 
Aber  lasting  for  two  or  three  years  droptiy  comes  on,  anasarca  and  ascites, 
Thr  ptlirDt  is  greatly  reduced  by  the  diarrhoea  and  becomes  very  ansemic, 
£ti»q  thtfn  transient  recovery  may  take  place,  but  as  a  rule  tliere  i^  a  re<  ur- 
ffoce,  ind  the  patient  die^  after  many  years  of  illness.  The  ova  of  the  para- 
mn*  r^mdily  found  in  the  stook. 

3.  Intestinal  Distomiasis. — In  India  tlie  Fasviolofm'^  (Disioma)  BusHi 
'  in  a  number  of  ease^  in  the  ^nmll  intestines.  The  Mesogoni" 
,  M  >?  ha^  been  found  in  Egypt  and  Japan. 
Asiatic  AmphUtome — Oastrodiscus  (Amphi^toma)  hofninis — a  not 
1  pani»:ite  in  India — h  easily  reeopiized  by  its  large  posterior  sucker. 
ic  Oiitomiftsis ;  Bilharziosii. — One  of  the  moi^t  important  f>f  para- 
ritic  dteaaes,  cautR-d  by  the  blood  tluke,  Srhi'itosomum  hamaiohhun  or  Bil' 
icrrift  kmmaioibia.  Endemic  Iwmaturia  has  been  known  for  many  years, 
pirtirftlarly  in  Eg\^t,  where  in  1851  Bilharz  discovered  the  parasite  of  the 
Hmtst,  It  prevails  in  South  and  North  Africa,  partteularty  the  latter,  in 
AliUft*  Persia,  and  the  west  coast  of  India.  Imported  eases  are  not  very 
iai.uBi«on  in  Europe,  and  an  occasional  instance  is  met  with  in  the  United 
^^•^-  In  Lower  Egv'pt  it  is  met  w^ith  in  one  third  of  all  the  autopsies, 
1    1901   1**'J0  case«  were  treated  at  the  Kasr-el*Ainy  Hospital  (Sand- 

;         '/r  is  singular  among  flukes  as  having  the  sexes  separate,  and 

le  usuany  carries  the  female  in  a  gyn:Bcophorous  canal.     The  mode  of 

<?  into  the  iKidy  is  unknown,  whether  by  the  mouth,  the  urethra,  or 

.  *i  the  ekin.     The  eggs  are  very  characteristic,  oval  in  8hap^?,  OJH  ^  by 

d  has  a  tenninul  ^pine.     The  eg^rs  hatch  in  water,  but  the 

;       fit  of  the  free-swimming  embryos  has  not  been  followed. 

T^ten  info  the  body,  possibly  with  water  or  on  cresses,  it  reaches  the  portal 

mo*,  in  irhi<^h  the  worms  are  most  commonly  found,  usually  young  speei- 

SEBi  and  uncoupled.     The  males  b<-^aring  the  females  erwp  to  various  parity, 

futimlttrly  the  bladder  and  rectum.     The  eggs  are  laid  in  the  tissues,  but 

vnidcrt  \^^^  other  sharp  foreign  bcHiies.  and  escape  with  the  urine  and  faeces. 

JlKajority  of  ihem  remain  in  the  tissues  and  cause  irritation,  fibroid  changes, 

mA  pa    "        :^i*   iu  the  bladder  and  rectum.     Collecting  in  the  bladder  as 

fafoirii  tbry  form  the  nuclei  of  calculi. 

lyaploaia. — As  is  so  often  the  case  with  animal  parasites,  they  may 
«»r  no  inconvenienec.  Irritability  of  the  blad<!er,  dull  pain  in  the  peri- 
Mem^  and  ha^oiaturia  are  the  most  frequent  symptoms,  A  chronic  cystitis 
Mlw^  whi*n  the  walls  of  the  bladder  ure  much  thickened  by  the  irritation 
fmnd  by  the  ova*  The  anaemia  caused  by  the  ha^uiorrhage  is  slight  in  com- 
pUBon  vitii  that  of  ankylcwtomiasis.  When  the  rectum  is  involved  there  are 
nmj^  and  triii*s*mu*;»  with  the  passage  of  mucus  and  blood;  in  severe  cases 
papillomata  and  a  chronic  ulcerative  proctitis.     There  may  be  a  chronic 

complicatious,  calculi  in  kidney  and  bladder  are  the  most  impor- 

Mdtnn.  MaiUlen,  and  others  of  the  Cairo  School  of  Medicine  have  stud- 

cire/nllr  the  surgical  aspects  of  the  disease.     Periurethral  abscess  and 

&mta?  are  very  common  in  the  chronic  cases. 
F«v  njBiptonia  are  caused  by  the  presence  of  the  parasites  in  the  portal 
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veins,  but  there  may  be  tn  advanced  cirrhosis  of  a  Glissonian  type  due  to  an 
enormous  thickening  of  the  periportal  tissues  (S3rmmers).  Thia  airtlKvr 
has  also  reported  an  instance  of  the  Bilharzia  in  the  pulmonary  blood  in  a  case 
of  Bilharzial  colitis,  and  the  worms  were  found  living  in  the  pohnonarj 
circulation. 

The  diagnosis  is  readily  made  by  finding  the  characteristic  ova  in  the 
bloody  urine  or  in  the  blood  and  mucus  from  the  rectum.  The  Bilharzia  may 
be  present  in  the  body  for  years  without  producing  serious  damage,  and  in 
slight  infections  the  symptoms  may  disappear  (Sandwith),  particularly  in 
children. 

Catto  has  recently  described  a  new  blood  fluke  which  Blanchard  has  named 
Schistosoma  cattai.  It  was  found  in  a  Chinaman  in  Singapore.  It  differs 
in  certain  anatomical  peculiarities  from  the  S.  hamiatobiumy  and  the  eggs  are 
very  different,  being  brownish  in  color,  smaller  in  size,  and  without  the 
characteristic  spinous  end.  It  lives  chiefly  in  the  vessels  of  the  alimentary 
canal,  and  the  ova  are  found  in  the  faeces.  Ulcerative  lesions  in  the  bowel  are 
produced  by  the  worms  and  the  ova. 

Treatment. — ^We  know  of  nothing  which  can  kill  the  parasites  in  the 
blood.  Extract  of  male  fern  is  recommended  for  the  hsematuria.  The 
chronic  cystitis  and  proctitis  demand  the  usual  measures  for  these  disorders. 


D.   DISEASES  CAUSED  BY  CESTODES. 

(Tape-worms;  Hydatid  Disease,) 

Man  harbors  the  adult  parasites  in  the  small  intestine,  the  larval  forms 
in  the  muscles  and  solid  organs. 

I.    rNTTESTINAL   CESTODES;   TAPE-WOBMS. 

Taenia  Solium,  or  pork  tape-worm.  This  is  not  a  common  form  in 
North  America.  It  is  much  more  frequent  in  parts  of  Europe  and  Asia. 
When  mature  it  is  from  6  to  12  feet  in  length.  The  head  is  small,  roimd, 
not  so  large  as  the  head  of  a  pin,  and  provided  with  four  sucking  disks  and 
a  double  row  of  booklets;  hence  it  is  called,  in  contradistinction  to  the 
other  form  in  man,  the  armed  tape-worm.  To  the  head  succeeds  a  narrow, 
thread-like  neck,  then  the  segments,  or  proglottides,  as  they  are  called.  The 
segments  possess  both  male  and  female  generative  organs,  and  at  about  the 
four  hundred  and  fiftieth  they  become  mature  and  contain  ripe  ova.  The 
worm  attains  its  full  growth  in  from  three  to  three  and  a  half  months,  after 
which  time  the  segments  are  continuously  shed  and  appear  in  the  stools.  The 
segments  are  about  1  cm.  in  length  and  from  7  to  8  mm.  in  breadth.  Pressed 
between  glass  plates  the  uterus  is  seen  as  a  median  stem  with  about  eight 
to  fourteen  lateral  branches.  There  are  many  thousands  of  ova  in  each  ripe 
segment,  and  each  ovum  consists  of  a  firm  shell,  inside  of  which  is  a  little 
embryo,  provided  with  six  booklets.  The  segments  are  continuously  passed, 
and  if  the  ova  are  to  attain  further  development  they  must  be  taken  into  the 
stomach,  either  of  a  pig,  or  of  man  himselif.    The  egg-shells  are  digested,  the 
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filibryod  become  free,  and  pairing  fram  the  Btomaeh  reach  various 
ptfti  ol  thi*  body  (th€  liver,  musdei*,  brain^  or  eye),  where  they  develop  into 
iH  krw  or  cysliccrci.  A  hog  under  these  circiunstances  is  said  to  be 
mrndtdt  umI  thie  cysticerei  are  s^pokeu  of  as  mea^led  or  bladder  wornis. 

TmmiA  sMmm  received  it4pi  name  t)ecauae  it  was  thought  to  exist  as  a  soli- 
tiiy  pAiaaile  m  the  bowel,  but  two  or  three  or  even  more  worms  may  occur. 

Ikmia  Mgiumta  or  oediocafieUata — the  unarmed  or  beef  tape-worm, 
Tkm  »  a  longer  and  larger  parasite  than  Tcenia  M^ivm,  It  is  certainly  the 
nmmam.  ta^'^-worm  of  Xorth  America.  Of  ©cores  of  specimens  which  I 
ism  OBfiDiDed  aluioet  all  were  of  thii*  variety.  According  to  B^renger-Feraod 
i  kM  fpread  rapidly  in  western  Europe,  owing  probably  to  the  iniportatioa 
d  beef  tmd  live-dtaek  from  the  Meditermrtean  basin.  It  may  attain  n  length 
d  l^  mf  20  leety  or  more.  The  head  i^  large  in  comparison  with  that  of 
Tmm,  aoiuim,  aad  measures  over  2  mm.  in  breadth.  It  is  square-shaped 
mi  pnmded  with  four  Urge  sucking  disks,  but  there  are  no  booklets.  The 
npe  segm&ktB  are  from  17  to  18  mm.  in  length  and  from  8  to  10  mm.  in 
bvdiik,  Tbe  ulenta  consista  of  a  median  stem  with  from  iifteen  to  thirty- 
tm  litesml  hrmehai,  which  are  given  off  more  diehotomoasly  than  in  Tuenia 
Tht  eta  ar«  som/ewhat  larger^  and  the  shell  is  thicker,  but  the  two 
CA&  acarcelj  be  diatingnidhed  by  their  ova.  The  ripe  segments  are 
as  in  Tmtia  solium,  and  are  ingested  by  cattle,  in  the  flesh  or  organs 
d  wtitk  dm  ngg^  develop  into  the  bladder  worms  or  cysticerci, 
« If  fithi*r  formA  of  tape- worm  may  be  n^entioned  : 

Dtpjlidiun  caniniun  (T«nia  ellipticat  Tsnia  cucnmerina). — A  ^mall 
lijHitr^  very  common  in  the  dog  and  oeciisionaUy  found  in  man;  tlie  larv« 
^mkn^  m  tiie  Ike  and  fleas  of  the  dog, 

MjtJiautoprti  diBUivta   (Tsnia  flavo-punctata). — A  small   cestode  waa 
lad  IB  the  ist^tine  of  a  child  in  Boston,  and  has  since  been  met  with  in 
aaei  (Haiiac»m),     It  ia  common  in  rats.     The  lar^ie  develop  in  Lepi- 
and  in  l)eetle«. 

lana    (Tsnia   nana)    occurs    not    infrequently    in    Italy, 
IM  eaacs  have  been  reported  in  man  (Ransom).     The  Davainea  mnda- 
{Tmni^  madag<h»cariensU)  ]&  a  rare  form. 
afiuft,  A  nrw  species  described  by  Ward. 

iuf  latviw — A  ceatoile  worm  found  only  in  certain  di^^tricta 
on  thp  B«Uic  Sea,  in  parts  of  Switzerland,  and  in  Japan.  So  far 
m  I  knov,  it  haa  not  been  found  in  the  United  States  except  in  a  few  imported 
^■iu  The  pam^ite  is  large  and  long,  meastiring  from  25  to  30  feet  or  more. 
In  kii»d  w  diflkm^n:  '  rbat  of  the  ta?nia,  as  it  poasesses  two  lateral  grnovea 
«e  pitF  and  ha/«  no  ,    The  larvfe  develop  in  the  peritonieiim  and  mus- 

<i^€tf  tJbt  pike  and  oihi*r  tish*  and  it  ha.^  been  shown  eiperimen tally  that  they 
£»w  ttxw  fhf*  adolt  wwrnt  when  eaten  by  man. 

9rm:p%€mM, — ^Tbf?Be  panihites  are  found  at  all  age».  They  are  not  uncom- 
■19  JB  t!hildren  and  are  nceai^innfilly  found  in  sucklings,  W.  T.  Plant  refers 
^a  unmlMT  of  eaies  in  children  iiniier  two  ytssth,  and  there  is  one  in  the  liter- 
mmm  m  whidi  it  i^  aiated  that  the  tape-worm  waa  foond  in  an  infant  five 

<adf 

kp  pa»jii9  BMT  eanae  no  difttnrbancf  and  are  rarely  dangerous.     A 
of  thm  «««tence  of  tiie  worm  is  generally  a  source  of  worry  and 
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anxiefy;  the  patient  may  have  considerable  clti?tress  and  complain  of  at 
dominal  pains,  nausea^  diarrhoea,  and  sometimes  anaemia.  Occasionally  th 
appetite  is  ravenous.  In  women  and  in  nervous  patients  the  constitutiona 
disturbance  may  be  considerable,  and  we  not  infrequently  see  great  ment« 
depression  and  even  hypochondria.  Variou!:f  nervous  phenomena,  such  a 
chorea,  convulsions,  or  epilepsy,  are  believe<3  to  be  caused  by  the  parasite 
Such  effects,  however,  are  very  rare.  The  Bothriocephalm  may  caui?e 
severe  and  even  fatal  form  of  anieniia,  which  has  been  described  fully  i 
the  monograph  of  SehauTnainu  of  Helsingfors.  It  has  been  suggested  tha 
the  metabolic  products  of  the  worm  may  have  in  some  cases  a  haemolyti 
action. 

The  diagnosis  is  never  doubtful.  The  presence  of  the  segments  is  dii 
tinctive.  The  ova,  too,  may  he  recognized  in  the  stools.  It  makes  but  littl 
difference  as  to  the  form  of  tajje-worm.  but  the  ripe  segments  of  Tcenia  sag\ 
naia  are  larger  and  broader,  and  show  diiferences  in  the  generative  system  i 
already  mentioned* 

The  prophtflaxis  is  most  important.  Careful  attention  should  l>e  given  t 
three  points.  First,  all  ta|ie-wofm  segments  should  be  biimeil ;  they  shoul 
never  be  thrown  into  the  water-closet  or  outside;  secondly,  careful  inspectio 
of  meat  at  the  abattoirs ;  and  thirdly,  cooking  the  meat  sufficiently  to  kill  th 
parasites.  m 

In  the  case  of  the  beef  measles,  the  distribution  of  the  parasitesJJ 
given  by  Ostertag,  shows  that  the  muscles  of  the  jaw  are  much  more  fpi 
quently  affected  than  other  parts — 360  times,  while  other  organs  were  infectc 
but  55  times.  Sometimes  there  are  instances  of  general  infection,  Stil< 
states  that  no  exact  statistics  have  l>een  published  for  this  country.  In  Bei 
lin  tlie  proportion  of  cattle  infected  in  1892-'93  was  alK>ut  1  to  672.  Col 
storage  kills  the  cysticercus  usually  within  three  weeks.  The  measles  ai 
more  readily  overlooked  in  beef  than  in  pork,  as  they  do  not  present  such  a 
opaque  white  color. 

In  the  examination  of  hogs  for  cysticerci  *'  particular  stress  should  I 
laid  upon  the  tongue,  the  muscles  of  mastication,  and  the  muscles  of  tl 
shoulder,  neck,  and  diaphragm"  (Stiles).  They  may  be  seen  very  easij 
on  the  under  surface  of  the  tongue.  American  hogs  are  comparative! 
free.  In  Prussia  one  hog  is  infected  in  about  every  G37.  Specimens  hai 
been  found  alive  twenty-nine  days  after  slaughtering.  In  the  examinatio 
of  LOlKJ  hogs  in  Montreal  Clement  and  I  found  ?(»  instances  of  cysticerc 
For  full  details  with  reference  to  the  inspection  of  meat  for  animal  parasite 
the  practitioner  is  referred  to  the  work  of  Dr.  Stiles,  in  Bulletin  No.  1' 
United  States  Department  of  Agriculture,  18118. 

Treatment*— For  two  days  prior  to  the  administration  of  the  remi 
dies  the  patient  should  take  a  very  light  diet  and  have  the  bowels  mon 
occasionally  by  a  saline  cathartic.  The  practitioner  has  the  choice  of  a  larj 
number  of  drugs.  As  a  rule,  the  male  fern  acts  promptly  and  well.  Tl 
ethereal  extract,  in  2-drachm  doses,  may  be  given  fasting,  and  followed  in  tl 
course  of  a  couple  of  hours  by  a  brisk  purgative.  This  usually  succeeds  i 
bringing  away  a  large  portion,  but  not  always  the  entire  worm. 

A  combination  of  the  remedies  is  sometimes  very  effect ive.  An  infudo 
is  made  of  pomegranate  root,  half  an  ounce;  pumpkin  seeds,  1  ounce;  pQ% 
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dered  ergot,  a  drachm ;  and  boiling  water,  10  ounces.  To  an  emulsion  of  the 
male  fern  (a  drachm  of  ethereal  extract),  made  with  acacia  powder,  2  minims 
of  croton  oil  are  added.  The  patient  should  have  had  a  low  diet  the  previous 
dty  and  have  taken  a  dose  of  salts  in  the  evening.  The  emulsion  and  infusion 
are  mixed  and  taken  fasting  at  nine  in  the  morning. 

The  pomegranate  root  is  a  very  efficient  remedy,  and  may  be  given  as 
in  infusion  of  the  bark,  3  ounces  of  which  may  be  macerated  in  10  ounces 
of  water  and  then  reduced  to  one  half  by  evaporation.  The  entire  quan- 
tity is  then  taken  in  divided  doses.  It  occasionally  produces  colic,  but  is 
a  very  effective  remedy.  The  active  principle  of  the  root,  pellet ierine,  is 
DOW  much  employed.  It  is  given  in  doses  of  6  to  8  or  even  10  grains,  with 
a  Uttle  tannin  (grs.  v)  in  sweetened  water,  and  is  followed  in  an  hour  by  a 
purge. 

Pumpkin  seeds  are  sometimes  very  efficient.  Three  or  4  ounces  should 
be  carefully  bruised  and  then  macerated  for  twelve  or  fourteen  hours,  and 
the  entire  quantity  taken  and  followed  in  an  hour  by  a  purge.  Of  other 
remedies,  koosso,  turpentine  in  ounce  doses  in  honey,  and  kamala  may  be 
mentioned. 

Unless  the  head  is  brought  away,  the  parasite  continues  to  grow,  and 
Tithin  a  few  months  the  segments  again  appear.  Some  instances  are 
eitraordinarily  obstinate.  Doubtless  almost  everything  depends  upon  the 
exposure  of  the  worm.  The  head  and  neck  may  be  thoroughly  protected 
beneath  the  valvulae  conniventes.  in  which  case  the  remedies  may  not  act. 
Owing  to  its  armature  Tcenia  solium  is  more  difficult  to  expel.  It  is  probable 
that  no  degree  of  peristalsis  could  dislodge  the  head,  and  unless  the  worm  is 
killed  it  does  not  let  go  its  extraordinarily  firm  hold  on  the  mucous  mem- 
brane. If  hot  water  be  put  in  the  commode  the  worm  is  less  likely  to  con- 
tract and  be  broken,  a  practice  recommended  by  Celsus. 


n     VISCEKAIi   CESTODES. 

Whereas  adult  taenia  may  give  rise  to  little  or  no  disturbance,  and  rarely, 
if  ever,  prove  directly  fatal,  the  affections  caused  by  the  larvae  or  immature 
forms  in  the  solid  organs  are  serious  and  important.  There  are  two  chief 
cestode  larvae  known  to  frequent  man :  (a)  the  Cysticercus  cellulosce,  the  larva 
of  T(Bnia  solium,  and  (6)  the  Ecliinococcus,  the  larva  of  Tcenia  echinococcus. 
The  Cysticercus  tcenia  saginatce  has  been  found  only  two  or  three  times 
in  man. 

Cyiticercus  Cellulots. — When  man  accidentally  takes  into  his  stomach 
the  ripe  ova  of  Tcenia  solium  he  is  liable  to  become  the  intermediate  host, 
a  part  usually  played  for  this  tape-worm  by  the  pig.  This  accident  may 
occur  in  an  individual  the  subject  of  Tcenia  solium^  in  which  case  the  mature 
proglottides  either  themselves  wander  into  the  stomach  or,  what  is  more  likely, 
are  forced  into  the  organ  in  attacks  of  prolonged  vomiting.  Of  course  the 
«(Hidental  ingestion  from  the  outside  of  a  few  ova  is  quite  possible,  and  the 
liabiUty  of  infection  should  always  be  borne  in  mind  in  handling  the  seg- 
ments of  the  worm. 

The  symptoms  depend  entirely  upon  the  number  of  ova  ingested  and 
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the  localitiea  reaebeO,  In  the  hojj  Um?  cysticeici  produce  very  little  i 
turban ce.  The  oiuist'lei^,  the  coniieetive  tissue,  and  the  brain  may  be  swar 
ing  with  the  meaales,  as  they  are  called,  and  yet  the  nutrition  is  maintaii 
and  the  animal  does  not  appear  to  be  seriously  incommoded.  In  the 
vasion  period,  if  large  numberj^  of  the  parasites  are  taken,  there  i*.  in 
probability^  constitutional  disturbance;  certainly  this  u  seen  in  the  calf,  wl 
fed  with  the  ripe  segments  of  Tirnm  saginala. 

In  man  a  fe^v  cysticerei  lodged  beneath  the  skin  or  in  the  muscles  g 
no  trouble,  and  in  time  the  larvae  die  and  become  calcified.  They  are  oc 
eionally  found  in  disset^tion  subjects  or  in  post  mortems  as  ovoid  white  bod 
in  the  muscles  or  subeutaneous  tissue.  In  America  they  are  ver\^  rare. 
saw  but  one  instance  in  my  post-mortem  experience.  Depending  on  the  nu 
lier  and  the  locality  specially  affected,  the  symptoms  may  be  grouped  into  g 
eral,  eerebro-spinal,  and  ocular.     In  155  cases  compiled  by  Stiles,  the  pa 

te  IB  117  was  found  in  the  brain,  in  3*3  in  the  muscles,  im  9  in  the 
'in  3  in  the  lungs,  subcutaneously  in  5,  in  the  liver  in  2. 

1.  Ghnebal. — As  a  rule  the  invasion  of  the  larvae  in  maii,  unless 
large  numbers,  docs  not  cause  very  definite  symptoms.     It  occasionally 
pens,  however,  that  a  striking  picture  is  produced.    A  patient  was  admit 
to  my  wards  very  stiff  and  helpless,  so  much  so  that  he  had  to  be  assis 
upstairs  and  into   bed.     He  complained  of  numbness  and  tingling  in 
extremities  and  general  weakness,  so  that  at  first  he  was  thonght  to  ha¥' 
peripheral  neuritis.    At  the  examination,  however,  a  number  of  painful  sub 
taueous  nodules  were  discovered,  which  proved  on  excision  to  be  the  cystica 
Altogether  75  eould  be  felt  subeutaneously,  and  from  the  soreness  and  < 
Bess  they  probably  existed  in  large  numbers  in  the  muscles.     There  werej 
in  his  eyes  J,  and  he  had  no  brain  symptoms, 

2.  Cekebro-spin.u., — Remarkable  symptoms  may  result  from  the  pre 
of  the  cysticerei  in  the  brain  and  cord.  In  the  silent  rt^gioii  tliey  maj 
abundant  without  producing  any  symptoms.  I  have  in  my  possession 
brain  of  a  pig  containing  scores  of  "  measles "  yet  the  animal  in  the  : 
moments  in  which  I  saw  it  just  prior  to  death  did  not  present  any  syraptc 
to  attract  attention.  In  the  ventricles  of  the  brain  the  cysticerei  may  att 
a  considemhle  size,  owing  to  the  fact  that  in  regions  in  which  they  are  ur 
strained  in  their  growth,  as  in  the  peritonseum,  the  bladder-like  body  gri 
freely.  When  in  the  fourth  ventricle,  remarkable  irritative  symptoms  may 
produced.  In  1884  I  saw  with  FTiedliinder  in  Berlin  a  case  from  Rie 
wards  in  which  during  life  there  had  been  symptoms  of  diabetes  and  an< 
alous  nervous  symptoms.  Post  mortem,  the  eystieercua  was  found  lx»nc 
the  valve  of  Vienssens,  pressing  npon  the  floor  of  the  fourth  ventriele. 

3.  Ocular. — Since  von  Graefe  demonstrated  the  presence  of  the  eystii 
eus  in  the  vitreous  humor  many  cases  have  been  placed  on  record*  as  it  i 
eondition  eai^ily  recognized.  ^ 

Except  in  the  eye,  the  diagnosis  can  rarely  be  made;  when  the  CTSoi 
are  subeutaneous,  one  may  be  excised.  It  is  possible  that  when  numer 
throughout  tlie  muscles  they  may  be  seen  under  the  tongue,  in  which  sit 
lion  they  may  exist  in  the  pig  in  numb:^^. 

EcMnococcus  Disease.— The  hydatid  worms  or  eehinoeocei  are  the  I« 
of  Ti^ntu  cchinocuccus  of  the  dog.     This  is  a  tiny  cestocle  not  more  tl 
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or  5  mm.  in  length,  consisting  of  only  three  or  four  segments,  of  which 
the  terminal  one  alone  is  mature,  and  has  a  length  of  about  2  mm.  and  a 
breadth  of  0.6  mm.  The  head  is  small  and  provided  with  four  sucking 
disks  and  a  rostellum  with  a  double  row  of  booklets.  This  is  an  exceedingly 
lire  parasite  in  the  dog.  Cobbold  states  that  he  has  never  met  with  a  natural 
specimen  'in  England.  Leidy  had  not  one  in  his  large  collection.  I  have  not 
met  with  an  instance  in  America;  Curtice,  of  Washington,  found  it  once  in 
ID  American  dog.  The  worms  are  so  small  that  they  may  be- readily  over- 
looked, since  they  form  small  white,  thread-like  bodies  closely  adherent  among 
the  villi  of  the  small  intestines.  The  ripe  segment  contains  about  5,000  eggs, 
which  attain  their  development  in  the  solid  organs  of  various  animals,  particu- 
krly  the  hog  and  ox,  more  rarely  the  horse  and  the  sheep.  In  some  countries 
sun  is  a  common  intermediate  host,  owing  to  the  accidental  ingestion  of 
the  ova. 

Detelopmext. — The  little  six-hooked  embryo,  freed  from  the  egg-shell  by 
digestion,  burrows  through  the  intestinal  wall  and  reaches  the  peritoneal  cav- 
ity or  the  muscles ;  it  may  enter  the  portal  vessels  and  be  carried  to  the  liver. 
It  may  enter  the  systemic  vessels,  and,  passing  the  pulmonary  capillaries,  as  it 
ii  protoplasmic  and  elastic,  may  reach  the  brain  or  other  parts.     Once  having 
retched  its  destination,  it  undergoes  the  following  changes:  The  hooklets 
diiippear  and  the  little  embryo  is  gradually  converted  into  a  small  cyst  which 
proenta  two  distinct  layers — an  external,  laminated,  cuticular  membrane  or 
dpeule,  and  an  internal,  granular,  parenchymatous  layer,  the  endocyst.     The 
little  cyst  or  vesicle  contains  a  clear  fluid.    There  is  more  or  less  reaction  in 
the  neighboring  tissues,  and  the  cyst  in  time  has  a  fibrous  investment.  *  When 
this  primary  cyst  or  vesicle  has  attained  a  certain  size,  buds  develop  from 
the  parenchymatous  layer,  which  are  gradually  converted  into  cysts,  present- 
ing a  structure  identical  with  that  of  the  original  cyst,  namely,  an  elastic 
diitinoos  membrane  lined  with  a  granular  parenchymatous  layer.     These  sec- 
codary  or  daughter  cjsts  are  at  first  connected  with  the  lining  membrane  of 
the  primary  cyst,  but  are  soon  set  free.     In  this  way  the  parent  cyst  as  it 
grows  may  contain  a  dozen  or  more  daughter  cysts.     Inside  these  daughter 
mu  a  similar  process  may  occur,  and  from  buds  in  the  walls  granddaughter 
evgts  are  developed.     From  the  granular  layer  of  the  parent  and  daughter 
cysts  buds  arise  which  develop  into  brood  capsules.     From  the  lining  niemr 
bnae  the  little  outgrowths  arise  and  gradually  develop  into  bodies  known  as 
«<^ices,  which  represent  in  reality  the  head  of  the  Tcenia  echinococcus  and 
preKnt  four  sucking  disks  and  a  circle  of  hooklets.    Each  scolex  is  capable 
when  transferred  to  the  intestines  of  a  dog  of  developing  into  an  adult  tape- 
worm.    The  difference  between  the  o\'um  of  an  ordinary  tape-worm,  such 
i»  T^nia  solium,  and  Tcenia  echinococcus  is  in  this  way  very  striking.     In 
the  former  case  the  ovum  develops  into  a  single  larva — Cysticercus  celluloscB 
—whereas  the  egg  of  Tcenia  echinococcus  develops  into  a  cyst  which  is  capa- 
ble of  multiplying  enormously  and  from  the  lining  membrane  of  which 
aillicms  of  lar^^al  tape-worms  develop.    Ordinarily  in  man  the  development  of 
the  echinococcus  takes  place  as  above  mentioned  and  by  an  endogenous  form 
in  which  the  secondar}"  and  tertiary  cysts  are  contained  within  the  primary ; 
bnt  in  animals  the  formation  may  be  different,  as  the  buds  from  the  primary 
cjn  penetrate  between  the  layers  and  develop  externally,  forming  the  exoge- 
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nous  variety-     A  third  form  h  the  moltilocular  echinacoccus,  in  which  U 
the  primary  cyi^^t  budi*  develop  which  are  cut  off  completely  and  are 
rounded  by  thick  capsules  of  a  connective  tissue,  which  Join  together 
ultimately   form   a   liard  mass   reprcscntefl   by  etrands  of  connective  tb 
enclosing  alveolar  spaces  about  the  gize  of  peas  or  a  little  larger.     In  tij 
spaces  are  found   tlie  remnants  of  the  echinoeoccus  cyst,  occasionally 
scoliees  or  booklets,  but  they  are  often  sterile. 

The  fluid  h  limpid,  non-albuoiinous;  specific  gravity  1.005  to  1.009,  o4 
sionally  higher.  It  may  contain  sugar  and  succinic  acid,  and  after  repea 
tapping  of  the  cyst,  albumin.  When  not  degenerated,  the  hydatid  headai 
the  characteristic  booklets  are  found  in  the  contents  of  the  cyst. 

Changes  ik  the  Cy8T, — It  is  not  known  definitely  how  long  the  echi 
coccus  remains  alive,  prol>ably  many  years,  possibly  as  long  as  twenty  yei 
The  most  common  change  is  death  and  tbe  gradual  inspissation  of  the  eont 
and  conversion  of  the  cyst  into  a  mass  containing  putty-like  or  granular 
rial  which  may  be  partially  calcified.     Remn«nts  of  tlie  chitinous  cyst  wa! 
booklets  may  be  found.     These  obsolete  hydatid  cysts  are  not  infrequ* 
found  in  the  liver.     A  more  serious  termination  is  rupture,  which  may 
place  into  a  serous  sac,  or  perforation  may  take  place  externally,  when 
cysts  are  dischargtKi,  as  into  the  bronchi  or  alimentary  canal  or  uri: 
passages.    More  unfavorable  are  the  instances  in  which  rupture  occurs  ^ 
the  bile-passages  or  into  the  inferior  cava.    Recovery  may  follow  the  rupti 
and  discharge  of  the  hydatids  externally.     Sudden  death  has  Ix^en  known 
follow  tbe  rupture.    A  third  and  very  serious  mode  of  termination  is  suppf 
tion,  which  may  occur  spontaneously  or  follow  rupture  and  is  found 
frequently  in  the  liver. 

GEooiLiPHicAL  DisTRiBiTTiox  OF  THE  EcHixococcrs, — The  disease 
raite  most  extensivtdy  in  those  countries  in  which  man  is  brought  into 
contact  with  the  dog,  particularly  when,  as  in  Australia,  the  dogs  are  usedj 
herding  sheep,  the  animal  in  which  the  lan^al  form  of  TiTttia  echinococ^ 
most  often  found.    In  Iceland  the  cases  are  very  numerous.    In  Europe 
disease  is  not  uncommon.     In  Great  Britain  and  in  North  America 
rare^  and  a  majority  of  the  cases  are  in  foreigners.     Statistics  of  the  p 
lence  of  the  disease  in  America  have  bt^n  published  by  Osier  (1882),  ^ 
mer  (1895-*9«),  and  by  Lyon  (1002).  who  has  collected  241  cases.     Of  tl 
136  cases  were  in  foreigners;  in  92  the  nationality  was  not  stated;  10  m 
negroi's;  2  Canadians,  and  only  1  a  native  American,     Fifty*six  cases 
curred  in  Manitoba,  in  which  province  there  is  a  large  settlement  of  Icelana 
who  have  brought  the  disease  with  them.     Only  one  instance  is  known  ^ 
Canadian-born  otf spring  of  an  Icidandic  emigrnnt, 

DisTRiBrTiON  IX  THE  BoDY. — Of  1,G34  cascs  comprised  in  the  stai 
of  Davaine,  Booker,  Finsen,  and  Xeisser,  the  parasite  e^xisted  in  the  livei 
8M;  in  the  lung  or  pleura  in  137;  in  the  abdominal  organs,  including 
kidneys,  bladder,  and  genitalitu  in  334;  in  the  nervous  system  in  12^;  in 
circulatory  system  in  42 ;  in  other  organs  179,  Of  the  241  cases  in  Lyi 
series  in  this  eonntr>-  the  liver  was  the  seat  in  177,  and  the  omentum,  {t 
toneal  caritr.  and  mesentery  in  26,  In  1 1  case?  cysts  were  passed  per  recti 
m  7  eas€9  cysts  or  booklets  were  expectoratc*d,  and  in  2  cases  passed 
nrethram. 
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STmptoms. — 1.  Hydatids  of  the  Liveb. — Small  cysts  may  cause  no  dis- 
turbance; large  and  growing  cysts  produce  signs  of  tumor  of  the  liver  with 
gr^at  increase  in  the  size  of  the  organ.  Naturally  the  physical  signs  depend 
much  upon  the  situation  of  the  growth.  Near  the  anterior  surface  in  the 
epigastric  region  the  tumor  may  form  a  distinct  prominence  and  have  a  tense, 
firm  feeling,  sometimes  with  fluctuation.  A  not  infrequent  situation  is  to 
the  left  of  the  suspensory  ligament,  the  resulting  tumor  pushing  up  the  heart 
and  causing  an  extensive  area  of  dulness  in  the  lower  sternal  and  left  hypo- 
thondriae  regions.  In  the  right  lobe,  if  the  tumor  is  on  the  posterior  sur- 
face, the  enlargement  of  the  organ  is  chiefly  upward  into  the  pleura  and  the 
rertical  area  of  dulness  in  the  posterior  axillary  line  is  increased.  Super- 
ficial cysts  may  give  what  is  known  as  the  hydatid  fremitus.  If  the  tumor 
L«  palpated  lightly  with  the  flngers  of  the  left  hand  and  percussed  at  the  same 
time  with  those  of  the  right,  there  is  felt  a  vibration  or  trembling  movement 
which  persists  for  a  certain  time.  It  is  not  always  present,  and  it  is  doubtful 
whether  it  is  peculiar  to  the  hydatid  tumors  or  is  due,  as  Briangon  held,  to  the 
collision  of  the  daughter  cysts.  Very  large  cysts  are  accompanied  by  feelings 
of  pressure  or  dragging  in  the  hepatic  region,  sometimes  actual  pain.  The 
general  condition  of  the  patient  is  at  flrst  good  and  the  nutrition  little,  if  at 
«IL  interfered  with.  Unless  some  of  the  accidents  already  referred  to  occur, 
the  s^-mptoma  indeed  may  be  trifling  and  due  only  to  the  pressure  or  weight  of 
the  tumor. 

Historically,  one  of  the  most  interesting  cases  is  that  of  the  first  Lord 
Shaftesbury  (Achitopel),  who  had  a  tumor  below  the  costal  border  for  many 
years.  It  suppurated  and  was  opened  by  the  philosopher  John  Locke,  his 
physician,  who  describes  with  great  detail  the  escape  of  the  bladder-like  bodies. 
Among  the  Shaftesbury  papers  in  the  Record  Office  are  several  other  cases  col- 
Itt-ted  by  Locke ;  the  disease  may  have  been  more  common  in  England  at  that 
period. 

Suppuration  of  the  cyst  changes  the  clinical  picture  into  one  of  pyaemia. 
There  are  rigors,  sweats,  more  or  less  jaundice,  and  rapid  loss  of  weight. 
Perforation  may  occur  into  the  stomach,  colon,  pleura,  bronchi,  or  exter- 
nilly,  and  in  some  instances  recovery  has  taken  place.  Perforation  has  occurred 
into  the  pericardium  and  inferior  vena  cava ;  in  the  latter  case  the  daughter 
cTpts  have  been  found  in  the  heart,  plugging  the  tricuspid  orifice  and  the 
pulmonary  artery.  Perforation  of  the  bile-passages  causes  intense  jaundice, 
•nd  may  lead  to  suppurative  cholangitis. 

An  interesting  symptom  connected  with  the  rupture  of  hydatid  cysts  is  the 
occurrence  of  urticaria,  which  may  also  follow  aspiration  of  the  cysts. 
Briefer  has  separated  a  highly  toxic  material  from  the  fluid,  and  to  it  the 
symptoms  of  poisoning  may  be  due. 

Dtngnosia, — Cysts  of  moderate  size  may  exist  without  producing  symp- 
tonw.  Large  multiple  echinococci  may  cause  great  enlargement  with  irregu- 
Urity  of  the  outline,  and  such  a  condition  persisting  for  any  time  with  reten- 
tion of  the  health  and  strength  suggests  hydatid  disease.  An  irregular,  pain- 
le**  enlargement,  particularly  in  the  left  lobe,  or  the  presence  of  a  large, 
proooth,  fluctuating  tumor  of  the  epigastric  region  is  also  very  suggestive, 
wd  in  this  situation,  when  accessible  to  palpation,  it  gives  a  sensation  of  a 
nnooth  elastic  growth  and  possibly  also  the  hydatid  tremor.     When  suppu- 
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ration  occurs  the  clinical  picture  i^j^  really  that  of  abscess,  and  only  the  i 
mee  of  previous  eehirgurHcnt  of  the  liver  with  good  health  would  jjoint  to  ! 
fact  that  the  suppuration  was  asi*<>ciated  with  hydatids.     Syphilis  may 
duce  irregular  eiilargeiuent  withrnit  much  disturbance  iu  the  health,  s 
times  also  a  very  deftnite  tumor  in  the  epigastric  regiou,  but  this  is  usi 
firm  and  not  tluetuating.     The  clinical   features  may  simulate  cancer 
clos<?ly.     lo  a  ease  which  I  rejiorted  the  liver  was  greatly  enlarged  and  t 
were  many  nodular  tumors  in  the  abdomen.    The  post  mortem  showed  ( 
nious  suppurating  hydatid   cj^sts  in   the  left   lobe  of  the  liver   which 
perforated  the  stomach  in  two  places  and  also  the  duodenum*     The  oi 
turn,  mesentery,  and  pelvis  also  contained  numerous  cysts.     As  a  rule,' 
dinieal  course  of  the  disease  would  suffice  to  separate  it  clearly  from  cni 
Dilatation  of  the  gall-bladder  and  hydronephrosis  have  both  been  mist 
for  hydatid  disease.    In  the  former  the  mobility  of  the  tumor,  its  shape, 
the  mucoid  character  of  the  contents  suffice  for  the  diagnosis.     In  somi 
stances  of  hydronephrosis  only  the  exploratory  puncture  could  disting 
between  the  conditions.     More   frequent   is  the  mistake  of  confouudii 
hydatid  cyst  of  the  right  lohe  pushing  op  the  pleura  with  pleura!  eifusi* 
the  right  side.     The  heart  may  be  dislocated,  the  liver  depressed,  and  dul 
feeble   breathing,   and   diminished    fremitus   are  present   in   b>th   conditio 
Frericbs  lays  stress  ujion  the  different  character  of  the  line  of  dulness ;  i 
echinoeoccus  cyst  tlie  upper  limit  presents  a  curved  line,  the  maxim 
wiiich  is  usually  in  the  scapular  region.     Suppurative  pleurisy  may  be 
by  the  perforation  of  the  cyst.     If  adhesions  result,  the  perforation 
place  into  tlie  limg,  and  fragments  of  the  cysts  or  small  daughter  cysts 
be  coughed   up.     For  diagnostic  purposes  the  exploratory  puncture  sho 
be  ustni.     As  stated,  the  iiuid  is  usually  perfectly  clear  or  slightly  opale^c 
the  reaction  is  neutral,  and  the  specific  gravity  varies  from  1,005  to  l.U 
It  is  non-albuminous,  hut  contains  chlorides  and  sometimes  traces  of  si 
Hooklets  may  he  found  either  in  the  clear  fluid  or  in  the  stippurating 
They  are  sometimes  absent,  however,  as  the  cyst  may  be  sterile. 

2.  ECHIN0C0CCU8  OF  THE  RESPIRATORY  System.^ — Of  809  cases  of 
hydatid  cyst  collected  hy  Thomas  in  Australia,  the  lung  was  affected  in' 
cases.    The  larva?  may  develop  firimarily  in  the  pleura  and  attain  a  large 
The  symptouis  are  at  first  those  of  compression  of  the  lung  and  dishx^ati 
the  hejirt.    The  physical  signs  are  those  of  fluid  in  the  pleura,  and  the  coi 
tion  could  scarcely  Ik*  distinguished  from  ordinary  effusion.    The  line  of  i 
ness  may  be  quite  irregular.     As  in  the  echinococcus  of  the  liver,  the  gea 
condition  of  the  patieut  may  be  excellent  in  spite  of  the  existence  of  ei:teii 
disease.     Pleurisy  is   rarely  excited.     The  cysts  may  become  inflamed 
perforate  the  chest  wall.    Gary  and  Lyon  have  analyzed  40  cases  of  prii 
echinococcus  cyst  of  the  pleura ;  death  results  in  a  majority  of  the  eases 
the  toxiemia  following  the  rupture  and  the  absorption  of  the  fluid  or 
the  sepsis  following  L-uppuration. 

Eehinococci  occur  more  frequently  in  the  lung  tlian  in  the  pleura, 
small,  they  may  exist  for  some  time  without  causing  serious  symptoms, 
tJieir  growth  they  eoinprcss  the  lung  and  sooner  or  later  lead  to  inflai 
tory  proces^s,  often  to  gangrene,  and  the  formation  of  cavities  which  eo" 
with  the  bronchi.     Fragments  of  membrane  or  small  cysts  may  be  expcctora 
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Haemorrhage  is  not  infrequent.  Perforation  into  the  pleura  with  empyema 
is  common.  A  majority  of  the  cases  are  regarded  during  life  as  either  phthi- 
sis or  gangrene,  and  it  is  only  the  detection  of  the  characteristic  membranes 
or  the  booklets  which  leads  to  the  diagnosis.  The  condition  is  usually  fatal; 
only  a  few  cases  have  recovered.  Of  the  241  American  cases,  in  16  the  cysts 
occurred  in  the  lung  or  pleura. 

3.  EcHiNOCOCCUS  OF  THE  KiDNEYS.— In  the  collected  statistics  referred 
to  above  the  genito-urinary  system  comes  second  as  the  seat  of  hydatid  disease, 
though  here  the  affection  is  rare  in  fcomparison  with  that  of  the  liver.  Of 
the  241  American  cases,  there  were  17  in  which  the  kidneys  or  bladder  were 
involve<l.  The  kidney  may  be  converted  into  an  enormous  cyst  resembling  a 
hydronephrosis. 

The  diagnosis  is  only  possible  by  puncture  and  examination  of  the  fluid. 
The  cyst  may  perforate  into  the  pelvis  of  the  kidney,  and  portions  of  the 
membrane  or  cysts  may  be  discharged  with  the  urine,  sometimes  producing 
naial  colic.  I  have  reported  a  case  in  which  for  many  months  the  patient 
passed  at  intervals  numbers  of  small  cysts  with  the  urine.  The  general  health 
was  little  if  at  all  disturbed,  except  by  the  attacks  of  colic  during  the  passage 
of  the  parasites. 

4.  EciiiNOCOCCUs  OF  THE  Nervous  System. — The  common  cystic  disease 
of  the  choroidal  plexuses  has  been  mistaken  for  hydatids.  Davies  Thomas,  of 
Australia,  has  tabulated  97  cases,  including  some  of  the  Cysticercus  cellu- 
losct.  According  to  his  statistics,  the  cyst  is  more  common  on  the  right  than 
on  the  left  side,  and  is  most  frequent  in  the  cerebrum. 

The  symptoms  are  very  indefinite,  as  a  rule,  being  those  of  tumor.  Per- 
t^ktent  headache,  convulsions,  either  limited  or  general,  and  gradually  devel- 
oping blindness  have  been  prominent  features  in  many  cases. 

Mttltilocnlar  Echinococcaa. — This  form  merits  a  brief  separate  descrip- 
tion, as  it  differs  so  remarkably  from  the  usual  type.  It  has  been  met 
with  only  in  Bavaria,  Wiirtemberg,  the  adjacent  districts  of  Switzerland,  and 
in  the  Tjrrol.  Possett  has  reported  13  cases  from  von  Rokitansky's  clinic  at 
Inn^ibnick.  In  the  United  States  six  cases  have  been  reported,  chiefly  in  Ger- 
mans. Delafield  and  Prudden's  patient  had  lived  there  five  years,  and  for  a 
T€tr  before  his  death  had  been  jaundiced.  A  fluctuating  tumor  was  found 
in  the  right  flank,  apparently  connected  with  the  liver.  This  was  opened,  and 
death  followed  from  liffimorrhage.  In  Oertel's  case  the  patient  had  lived  there 
ten  years.  He  was  deeply  jaundiced,  and  had  a  tumor  mass  at  the  right  bor- 
der of  the  liver,  which  was  enlarged.  Bacon  resected  a  cyst  from  the  left  lobe 
of  the  liver.  The  primary  tumor  presents  irregularly  formed  cavities  sepa- 
rated from  each  other  by  strands  of  connective  tissue,  and  lined  with  the 
echinococcus*  membrane.  The  cavities  are  filled  with  a  gelatinous  material,  so 
that  the  tumor  has  very  much  the  appearance  of  an  alveolar  colloid  cancer. 
It  is  quite  possible  that  a  special  form  of  taenia  echinococcus  represents  the 
idult  type  of  this  peculiar  parasite.  This  form  is  almost  exclusively  confined 
to  the  liver,  and  the  symptoms  resemble  more  those  of  tumor  or  cirrhosis. 
The  liver  is,  as  a  rule,  enlarged  and  smooth,  not  irregular  as  in  presence  of 
the  ordinary  echinococcus.  Jaundice  is  a  common  symptom.  The  spleen  is 
usually  enlarged,  there  is  progressive  emaciation,  and  toward  the  close  haem- 
orrhages are  common. 
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Treatment  of  Ecbinococcus  Disease. — Medicines  are  of  no  avalL 
mortem  reports  show  that  in  a  considerable  Dumber  of  cases  the  pam? 
dies  and  the  cyst  becomes  harmless.  Operative  measures  should  be  reeort 
to  when  the  cyst  is  large  or  troublesome.  The  simple  aspiration  of  the  cc 
tents  has  been  successful  in  a  large  number  of  cases,  and  as  it  is  not  in  a 
way  dangerous^  it  may  be  tried  before  the  more  radical  procedure  of  incisi 
and  evacuation  of  the  cysts.  Suppuration  has  occasionally  followed  the  pm 
ture.  Injections  into  the  sac  should  not  be  practised.  With  modem  metho 
surgeons  now  open  and  evacuate  the  echinococcus  cysts  with  great  boldne 
and  the  Au^-tralian  records,  which  are  the  most  numerous  and  important 
this  subject,  nhow  that  recovery  is  the  rule  in  a  large  proportion  of  the  cas 
Suppurative  cysts  in  the  liver  should  be  treated  as  abs^cess.  Natunilly  t 
oiitlook  is  less  favorable.  The  practical  treatment  of  hydatid  disease  has  hi 
greatly  advanced  by  Australian  surgeons.  The  w'orks  of  the  Australi 
physicians  James  (iraluini  and  Thomas  may  be  consulted  for  intere  ~ 
details  in  diagnosis  and  treatment. 


E.    DISEASES  CAUSED   BY   NEMATODEa 


I,    ASCAEIASIS. 

Afcaris  Lnmbncoides,  the  most  common  liuman  parasite,  is  founc! 
in  children.  Th<*  female  is  from  7  to  12  inches  in  length,  the  male  fin 
4  to  8  inches.  In  form  it  is  cylindrical,  pointed  at  Isoth  ends,  with  uM 
lowish-brown,  sometimes  a  slightly  reddish  color.  Four  longitudinal  WH 
can  Ite  seen,  and  it  is  striated  transversely.  The  ova,  which  are  sometir 
found  in  large  numbers  in  the  fiCit's^are  small,  brown i^h-rcd  in  color,  clliptit 
and  have  a  very  thick  covering.  They  measure  0.075  nun.  in  length  and  0.( 
mm.  in  width.  The  life  history  has  been  demonstrated  to  b^  **  direct  "^ 
without  intermediate  host.  The  parasite  occupies  the  upper  portion  o; 
small  intestine.  Tsually  not  more  than  one  or  two  nw  ]»resent,  but  occ 
ally  they  occur  in  enormous  numbers.  The  migrations  are  peculiar.  11 
nmy  pass  into  the  stomacli,  whence  they  may  be  ejected  by  vomiting,  or 
may  crawl  up  the  n.'Sophagtis  and  enter  the  pharynx,  from  which  they  n 
withdrawn.  A  child  under  my  care  in  the  small-pox  department 
Mf>ntreal  General  Hospital,  during  convalescence,  withdrew  in  this  w^ay  m 
than  thirty  round  worms  within  a  few  weeks.  In  other  instances  the  we 
reaches  the  larynx,  and  has  been  known  to  produce  fatal  asphyxia,  or,  pa,ss 
into  the  trachea,  to  cause  gangrene  of  the  lung.  They  may  go  throngli 
Eustachian  tuk'  and  appear  at  the  external  njcatus.  There  are  many  c% 
on  record  in  winch  the  wuirms  have  been  found  sometinK*s  in  extraordin 
numbers  in  the  bile-ducts.  Remarkable  specimens  exht  in  the  Dupuytron, 
Wistar-Horncr  (Philadelphia),  and  the  Netley  Museums.  Ebstein  refM 
certain  markings,  strangidations,  on  the  round  worm,  as  if  they  had  b 
nipped  in  the  bile-duets!  The  howf4  nmy  he  blocked,  or  in  rare  instanc*es 
ulcer  may  be  perforated.  Even  the  healthy  liowcl  wall  may  be  pene 
(Apostolides). 

A  peculiarly  irritating  substance,  often  evident  to  the  sense  of  smel 
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handling  specimens,  is  formed  by  the  round  worms.  Peiper  and  others  sug- 
gest that  the  nervous  symptoms,  sometimes  resembling  those  of  meningitis, 
are  due  to  this  poison.  Chauffard,  Marie,  and  Tauehon  have  gone  still  fur- 
ther, and  report  a  remarkable  condition  of  fever,  intestinal  symptoms,  foul 
breath,  and  intermittent  diarrhoea  in  connection  with  the  presence  of  lum- 
bricoides.  They  citll  it  typho-lumbricosis.  The  febrile  condition  may  con- 
tinue for  a  month  or  more.  The  symptoms  are  supposed  to  be  excited  reflexly, 
or  to  be  due  to  the  virulence  of  the  ascarides  themselves.  It  does  not  seem 
to  me  a  very  clearly  defined  condition. 

A  few  parasites  may  cause  no  disturbance.  In  children  there  are  irrita- 
tive symptoms  usually  attributed  to  worms,  such  as  restlessness,  irritability, 
picking  at  the  nose,  grinding  of  the  teeth,  twitchings,  or  convulsions. 

Tremtment. — Santonin  can  be  given,  mixed  with  sugar,  in  doses  of  from 
one  half  to  one  grain  for  a  child  and  two  to  three  grains  for  an  adult,  fol- 
lowed by  a  calomel  or  a  saline  purge.  The  dose  may  be  given  for  three  or 
four  days.  An  unpleasant  consequence  which  sometimes  follows  the  admin- 
istration of  this  drug  is  xanthopsia  or  3^ellow  vision. 

Qxyvris  Vermicnlaris  (Thread- worm;  Pin- worm). — This  common  para- 
site occupies  the  rectum  and  colon.  The  male  measures  about  4  mm.  in 
length,  the  female  about  10  mm.  They  produce  great  irritation  and  itching, 
particularly  at  night,  symptoms  which  become  intensely  aggravated  by  the 
nocturnal  migration  of  the  parasites.  The  oxyuris  may  traverse  the  intes- 
tinal wall,  and  has  been  found  in  the  peritoneal  cavity,  where  they  may  form 
verminous  tubercles  in  Douglas's  fossa  or  peri-rectal  abscesses. 

The  patients  become  extremely  restless  and  irritable,  the  sleep  is  often 
disturbed,  and  there  may  be  loss  of  appetite  and  anaemia.  Though  most 
c<»nmon  in  children,  the  parasite  occurs  at  all  ages. 

The  worm  is  readily  detected  in  the  faeces.  Infection  probably  takes  place 
through  the  water,  or  possibly  through  salads,  such  as  lettuce  and  cresses.  A 
person  the  subject  of  the  worms  passes  ova  in  large  numbers  in  the  faeces,  and 
the  possibility  of  reinfection  must  be  scrupulously  guarded  against. 

The  treatment  is  simple,  though  occasionally  there  are  instances  in  which 
til  forms  of  medication  are  resisted.  A  case  is  mentioned  of  a  gentleman, 
iged  forty,  who  had  suffered  from  childhood  and  had  failed  to  obtain  any 
benefit  from  prolonged  treatment  by  many  helminthologists.  I  have  reported 
a  ca!«  of  several  years'  duration.  Santonin  may  be  used  in  small  doses,  and 
mild  purgatives,  particularly  rhubarb.  Large  injections  containing  carbolic 
acid,  vinegar,  quassia,  aloos,  or  turpentine  may  be  employed.  In  children 
the  use  of  cold  injections  of  strong  salt  and  water  is  usually  efficacious.  They 
should  be  repeated  for  at  least  ten  days.  In  giving  the  injection  care  should 
U-  taken  to  have  the  hips  well  elevated,  so  that  the  fluid  can  be  retained  as 
l^njr  as  possible.  For  the  intense  itching  and  irritation  at  night,  vaseline  may 
be  freely  used,  or  belladonna  ointment. 

n.    TRICHINIASIS. 

The  Trichina  spiralis  in  its  adult  condition  lives  in  the  small  intestine. 
The  disease  is  produced  by  the  embryos,  which  pass  from  the  intestines  and 
reach  the  voluntary  muscles,  where  they  finally  become  encapsulated  larvae — 
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mua^'le  trichina?.  It  ie  in  the  migration  of  the  enihrvos  (poseihly  from  poisoi 
prochiccd  hy  them)  that  the  group  of  miiptoms  known  as  trichiuiaaiS 
proiiueed.  m 

The  ovoid  cysts  were  deserihed  in  human  muselo  hy  Tiederaann  in  ISi 
and  hy  Hilton  in  1832;  the  para.site  was  figured  and  named  by  Richard  Owie 
Ijeidy  in  1815  descrihed  it  in  the  pig.  For  a  hmg  time  tlietriehina  was  h>ok< 
upon  as  a  pathologieal  euriosity ;  hnt  in  1860  Zeillcer  diseoveretl  in  a  girl 
the  Dresden  Hospital,  who  had  yjwnptonis  of  ti^ihoid  fever*  both  the  integtin 
and  musele  forms,  and  eslabliiihed  tlteir  couneetion  with  a  serious  and  oft< 
fatal  di?!(^ase. 

Description  of  the  Parasites. — (a)  Adult  or  intestinal  form.  The  femn 
measures  from  3  to  4  nmi. ;  the  male,  1.5  mm,,  and  has  two  little  projectioj 
from  the  liinder  end, 

(b)  The  larva  or  muscle  trichina  is  from  0,<)  to  1  mm.  in  length  and  li 
coiled  in  on  ovoid  capsule,  which  is  at  first  tnm^lueent.  l>ut  subsequent 
opaque  and  infiltrated  with  lime  salts.  The  worm  presents  a  pointed  hei 
and  a  somewhat  rounded  tail 

When  flesh  containing  the  trichinae  is  eaten  by  irian  or  hy  any  animal  ; 
which  the  development  tan  take  place,  the  capsules  are  digested  and  tl 
trichinae  set  fnn^.  They  pasg  into  the  small  intestine,  and  about  the  thii 
day  attain  their  full  growtii  and  become  sexually  mature.  Virchow^s  expei 
ments  have  shown  that  on  the  sixth  or  seventh  day  the  embryos  are  ful 
developeib  The  young  ]>rndueed  by  each  female  trichiiui  have  bc*en  estimate 
at  several  hundred*  Leuukart  thinks  that  various  broods  are  developed 
succession,  and  that  as  many  as  a  tliousand  embryos  may  he  produced  by 
single  worm.  The  time  from  the  ingestion  of  the  flesh  containing  the  muse 
trichina*  to  the  dcv!.'Iopuient  of  the  brood  of  emlu-yos  in  the  intestines  is  fro 
eeven  to  nine  days.  The  female  worm  penetrates  the  intestinal  wall  and  tl 
embryos  are  probably  discharge*]  directly  into  the  lymph  spaces  (Askanaxy 
thence  into  the  venous  system,  and  by  the  blood  stream  to  the  muscles,  whii 
constitute  their  seat  of  election.  J.  Y.  Graham  reviewed  the  question  of  tl 
mode  of  transmission  in  an  exhaustive  monugrapli.  and  he  gives  strong  org 
ments  in  favor  of  the  transmission  tlirougli  the  blood  stream.  After  a  pi 
liininary  migration  in  the  intermwseidar  connective  tissue  they  penetrate  tl 
primitive  muscle- fibres,  and  in  about  two  weeks  develop  into  the  full*groii 
muscle  form.  In  this  process  an  interstitial  myositis  is  excited  and  gradual 
an  ovoid  capsule  develops  about  the  parasite.  Two,  occasionally  three  or  foil 
worms  may  be  seen  within  a  single  capsule.  This  process  of  encap9ulati< 
has  been  estimatwl  to  take  about  ?iix  week^^.  Within  the  muscles  the  parai^i^ 
do  not  undergo  further  ebang^^  Gradually  the  capsule  becomes  thicker,  ai 
ultimately  lime  salts  are  deposited  within  it.  This  change  may  take  place 
man  within  four  or  five  months.  In  the  hog  it  may  lie  deferred  for  mai 
years.  The  calcification  renders  the  cyst  visible,  and  since  first  seen  by  Tied 
mann  and  Hilton,  these  smalL  o  par  pie,  oat-shfiped  bodies  have  been  faraili 
objects  to  demonstrators  of  normal  and  morbid  anatomy.  The  tricbiufe  mi 
live  within  the  muscles  for  an  indefinite  period.  They  have  been  found  ali 
and  capable  of  developing  as  late  as  twenty  or  even  twenty-five  years  aft 
their  entrance  into  the  system.  In  many  instances,  however,  the  worms  a 
completely  calcified.    The  trichina  has  l>een  found  or  "  raised  "  in  twentr-« 
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t  i^fiecics  of  animals  (Stilesi),     Medical  literature  abouudi?  in  refer- 

«  its  presence  in  fish,  earthworms,  etc.,  but  these  parasites  belong  to 

:*-iiera.     In  faecal  examinations  for  the  parasite  it  is  well  to  remember 

»*  **  cell  body  *•  of  the  anterior  portion  of  the  intestine  is  a  diagnostic 

'  the-  7**  jffHraf'nt.    Experimentally,  giiinua-pigfj  and  rabbits  are  read- 

1  hy  f€*iHUng  iheui  \rith  muscle  eontaining  the  larval  form.     Dogs 

1  with  ilLflieult>';  cdts  more  readily.    Experimentally,  animals  some- 

'  -''ase  if  large  numbers  of  the  parasites  have  been  eaten.  In 

,  like  theey^itieerei,  eause  few  if  any  symptoms.    An  animal 

^  iif  uiiirh  are  swarming  with  living  trichime  may  be  well  nourished 

'.^looking.     An  important  point  also  is  the  fact  that  in  the  bog  the 

-  -  not  n'Hdily  bwome  calcified,  so  that  the  parasites  are  not  visible 

i^leij. 

ifi  i*»  infected  hy  eating  the  flesh  of  trichinoiis  hogs.     In 

nv,  where  a  thorough  and  syt^tematie  niieroseopic  examination  of  all 

^    h  is  made,  the  pro|K>rtion  of  trichinons  hogs  is  about  1  in  1,852.    At 

almttoir,  where  the  microscopic  examination   is  eonduete4l  by  a 

_dity  men  and  women,  two  portions  are  taken  from  the  alxlom- 

.  irum  the  diaphragm,  and  from  the  intercostal  muscles^  and  one 

.  the  muficled  of  tlie  larynx  and  tongue,    A  special  compressor  is 

'  ■  fragments  of  the  muscle,  and  the  examination  is  made 

.   power  of  from  70  to  100  diameters.     Statistics  are  not 

ittmidf  in   Knginnd.     In  America  inspections  have  been  made  since  1892, 

f  parentis*  of  animab  found  infected  has  ranged  from  UM  to  L95, 

In  lftH3,  in  eoojnnction  with  A.  W.  Clement,  I  examined  1,000  hogs  at 

p  MoDtreat  «iiattotr,  and  found  only  4  infected. 

Mmlfi    of   Infection. — The   danger   of    in  feet  ion   depends   entirely    u[>on 

mode  of  preparation  of  the  tlesh.     Thorough  cooking,  so  that  all  parts 

•^^  TDrtl  reach  the  boilijig  jjoint,  destroys  the  parasites;  but  in  large  joints 

:ral  portions  are  often  not  raised  to  this  temiK-rature.    The  frequency 

U  u*^  disnst*  m  different  countries  tlepends  largely  upon  the  habits  of  the 

V^!f  ift  the  preparation  of  i)ork.     In  North  tfcrmany,  where  raw  ham  and 

ly  eaten,  the  greatest  number  of  instances  have  occurred,     lu 

utfrii.dny,  France,  and  England  cases  are  rare.    In  the  ITnited  States 

fgnstiM  rnirolit'r  of  |k*rsous  attacked  have  been  Germans.     Salting  and 

ikiT  'h  are  not  alway»  sutlicient.  and  the  Havre  expcTiments  sliowed 

tt  a;..^- •ire  readily  inf<x^ti'<l  when  fed  with  portions  of  the  pickled  or 

maokeA  utual  as  prepared  in  .\merica.  Carl  Fraenkel,  however,  states 
»Ti  this  point  have  l>een  negative,  and  that  it  is  very 
if  tnchiniasis  in  tiermany  have  l>een  caused  by  Amer- 
iBi  ^oHl  lfi*rmftiiy  has  yei  to  show  a  single  case  of  trichiniasis  due  fo  pork 
^  »qiK9tiAiie<d  American  origin, 

f  af  Infection,— ^11,  H.  Williams,  of  RulTalo,  made  a  thorough 

nf  die  mtiscle  frfun  50.5  nnseleeteil   autopsies,  nnd   found  27  casi^s  of 

6/d  per  cent.     The  snbjeels  had  all  die<i  of  causes  other  than 

a«.     Thia  imp«)rtaiit  attidy  ahow^s  how  wide-spread  is  the  disease, 

i  Ait  in  rmiity  we  frequently  overlook  the  sporadic  form,  a  mistake  which 

•  mm  km  utten  made,  omng  to  T.  12*  Brown's  discovery  of  the  associated 
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The  disease  often  occurs  in  epidemics,  a  large  number  of  persons  being 
infected  from  a  single  source.  Among  the  best  known  of  these,  one  occurred 
at  Hedersleben,  in  which  there  were  337  persons  affected,  and  another  at 
Emersleben,  in  which  there  were  250  persons  attacked.  The  extensive  out- 
breaks of  this  sort  have  been,  with  few  exceptions,  in  North  Germany,  and 
they  are  a  comment  on  the  inefficiency  of  the  inspection.  The  statistics  on 
the  subject  in  the  United  States  by  Alfred  Mann,  by  the  late  F.  A.  Packard,, 
of  Philadelphia,  and  more  exhaustively  by  C.  W.  Stiles,  who  states  that  up 
to  1893  there  was  a  total  of  709  cases;  since  then  he  says,  in  a  letter,  1898, 
there  have  been  40  or  50  cases  reported.  He  thinks  that  900  would  cover 
the  total  number  reported  to  that  date.  According  to  States,  New  York 
heads  the  list  with  129  cases;  Illinois  shows  119;  Massachusetts,  115;  Iowa, 
108.  Xo  doubt  many  cases  escape  detection,  and  the  disease  is  not  very  un- 
common. The  sporadic  cases  are  often  overlooked.  Seven  cases  occurred  in 
my  wards  within  a  few  years. 

Symptoms. — The  ingestion  of  trichinous  flesh  is  not  necessarily  followed 
by  the  disease.  When  a  limited  number  are  eaten  only  a  few  embryos  pa^  to 
the  muscles  and  may  cause  no  symptoms.  Well-characterized  cases  present 
a  gastro-intestinal  period  and  a  period  of  general  infection. 

In  the  course  of  a  few  days  after  eating  the  infected  meat  there  are  signs 
of  gastro-intestinal  disturbance — pain  in  the  abdomen,  loss  of  appetite,  vomitr 
ing,  and  sometimes  diarrhoea.  The  preliminary'  s}7nptoms,  however,  are  by 
no  means  constant,  and  in  some  of  the  large  epidemics  cases  have  been  ob- 
served in  "which  they  have  been  absent.  In  other  instances  the  gastro-intestinal 
features  have  been  marked  from  the  outset,  and  the  attack  has  resembled 
cholera  nostras.  Pain  in  different  parts  of  the  body,  general  debility,  and 
weakness  have  been  noted  in  some  of  the  epidemics. 

The  invasion  symptoms  occur  between  the  seventh  and  the  tenth  day, 
sometimes  not  until  the  end  of  the  second  week.  There  is  fever,  except  in 
very  mild  casc»s.  Chills  are  not  common.  The  thermometer  may  register 
102°  or  104°,  and  the  fever  is  usually  n»mittcnt  or  intermittent.  The  migra- 
tion of  the  parnsit(»s  into  the  muscles  excites  a  more  or  less  intense  myositis, 
which  is  characterized  by  pain  on  pressure  and  movement,  and  by  swelling  and 
tension  of  the  musohs,  over  which  the  skin  may  be  ceilematous.  The  limbs 
are  placed  in  the  positions  in  which  the  muscles  are  in  least  tension.  The 
involvement  of  the  nuisrlcs  o{  nmstication  and  of  the  larynx  may  cause  diflS- 
culty  in  chewing  and  swallowing'.  In  seven*  cases  the  involvement  of  the  dia- 
phragm and  intercostal  nnisrhs  nuiy  lead  to  intense  dyspna^a,  which  sometimes 
proves  fatal.  (Kden»a.  a  featnrp  of  ^iwixi  iniportamw  may  l>e  early  in  the  face, 
particularly  alMuit  iIh'  evrs.  Kat<«r  it  oinirs  in  the  extremities  when  the  swell- 
ing and  stitTness  (»f  tho  iinisrhw  an*  at  their  height,  Pn^fuse  sweats,  tingling 
and  iiching  of  the  skin,  ami  in  Honn*  iii^tanivs  urticaria,  have  been  described. 

Blood. — A  nnnk^Ml  leiHMU'NtoHiM,  whiih  may  nnich  alcove  30,000,  is  present. 
A  special  featnre  is  thr  «'\tninnlinarv  imnmsc  in  the  number  of  eosinophilic 
cells,  which  nmy  rompriso  nion*  than  r»()  \h^v  ivnt  of  all  the  leucocytes.  There 
were  in  four  years,  in  the  .hOui-*  Hopkins  Hospital,  T  chscs  in  which  this  eosin- 
ophilia  was  most  prononnml  In  I  of  them  the  diajrnosis  was  actually  sug- 
gested by  the  great  im'n»a»n»  in  tlu'  rtt«n»ophiles;  in  I  case  they  reached  68 
per  cent  of  the  total  numln  r  of  h  <m»r\trH. 
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The  general  nutrition  is  much  disturbed  and  the  patient  becomes  emaci- 
ated and  often  ana^mic^  particularly  in  the  protracted  cases.  The  patellar 
tendon  reflex  may  be  absent.  The  patients  are  usually  conscious,  except  in 
(Mies  of  very  intense  infection,  in  which  the  delirium,  dry  tongue,  and  tremor 
pre  a  pictiire  suggesting  typhoid  fever.  In  addition  to  the  dyspnoea  present 
in  the  severer  infections,  there  may  be  bronchitis,  and  in  the  fatal  cases  pneu- 
monia or  pleurisy.  In  some  epidemics  polyuria  has  been  a  common  symptom. 
Albuminuria  is  frequent. 

The  intensity  and  duration  of  the  symptoms  depend  entirely  upon  the 
grade  of  infection.  In  the  mild  cases  recovery  is  complete  in  from  ten  to 
foarteen  days.  In  the  severe  forms  convalescence  is  not  established  for  six 
or  eight  weeks,  and  it  may  be  months  before  the  patient  recovers  the  muscular 
strength.  One  case  in  the  Hedersleben  epidemic  was  weak  eight  years  after 
the  attack. 

Of  72  fatal  cases  in  the  Hedersleben  epidemic,  the  greatest  mortality  oc- 
curred in  the  fourth  and  fifth  and  sixth  weeks;  namely,  52  cases.  Two  died 
in  the  second  week  with  severe  choleraic  symptoms. 

The  mortality  has  ranged  in  different  outbreaks  from  1  or  2  per  cent  to 
3«)  per  cent.  In  the  Hedersleben  epidemic  101  persons  died.  Among  456 
cases  reported  in  the  United  States  there  were  122  deaths. 

The  anmtomical  changes  are  chiefly  in  the  voluntary  muscles.  The  tri- 
diins  enter  the  primitive  muscle  bundles,  which  undergo  granular  degenera- 
tion with  marked  nuclear  proliferation.  There  is  a  local  myositis,  and 
padually  about  the  parasite  a  cyst  wall  is  formed.  These  changes,  as  well 
t^  the  remarkable  alterations  in  the  blood,  have- been  described  in  full  by 
Thomas  R.  Brown.  Cohnheim  has  described  a  fatty  degeneration  of  the 
liver  and  enlargement  of  the  mesenteric  glands.  At  the  time  of  death  in 
the  fourth  or  fifth  week  or  later,  the  adult  trichinae  are  still  found  in  the 
intestines. 

The  prognoais  depends  much  upon  the  quantity  of  infected  meat  which  has 
been  eaten  and  the  number  of  trichince  which  mature  in  the  intestines.  In 
children  the  outlook  is  more  favorable.  Early  diarrhoea  and  moderately 
intense  gastro-intestinal  symptoms  are,  as  a  rule,  more  favorable  than  con- 
stipation. 

Biagnoiis. — The  disease  should  always  be  suspected  when  a  large  birth- 
day party  or  Fest  among  Germans  is  followed  by  cases  of  apparent  typhoid 
fever.  The  parasites  may  be  found  in  the  remnants  of  the  ham  or  sausages 
iwil  on  the  occasion.  The  worms  may  be  discovered  in  the  stools.  The  stools 
>hoiild  be  spread  on  a  glass  plate  or  black  background  and  examined  with  a 
low-power  Ions,  when  the  trichinae  are  seen  as  small,  glistening,  silvery  threads. 
In  doubtful  cases  the  diagnosis  may  be  made  by  the  removal  of  a  small  frag- 
mtmt  of  muscle.  A  special  harpoon  has  been  devised  for  this  purpose,  by 
mi-tns  of  which  a  small  portion  of  the  biceps  or  of  the  pectoral  muscle  may 
W  readily  remove<l.  Under  cocaine  anaesthesia  an  incision  may  be  made  and 
I  finall  fragment  removed.  The  disease  may  be  mistaken  for  acute  rhouma- 
ti*m,  particularly  as  the  pains  are  so  severe  on  movement,  but  there  is  no 
special  swelling  of  the  joints.  The  great  increase  in  the  eosinophilos  in  the 
Mornl  ig^  as  mentioned  above,  a  most  suggestive  point  in  diagnosis.  The 
t«dt»mesj<  is  in  the  muscles  both  on  pressure  and  on  movement.    The  intensity 
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of  the  gastro-intestinal  symptoms  in  some  eases  has  led  to  the  diagnosis  oi 
cholera.  Many  of  the  former  epidemics  were  doubtless  described  as  typhoid 
fever,  which  the  severer  cases,  owing  to  the  prolonged  fever,  the  sweats,  the 
delirium,  dry  tongue,  and  gastro-intestinal  sxTnptoms,  somewhat  resemble. 
The  pains  in  the  muscles,  with  tension  and  swelling,  oedema,  particularly 
about  the  eyes,  and  shortness  of  breath,  are  the  most  important  diagnostic 
points. 

Prophylaxis. — It  is  not  definitely  known  how  swine  become  diseased. 
It  has  been  thought  that  they  are  infected  from  rats  about  slaughter-houses, 
but  it  is  just  as  reasonable  to  l^elieve  that  the  rats  are  infected  by  eating 
portions  of  the  trichinous  flesh  of  swine.  The  swine  should,  as  far  as  possible^ 
bo  grain-feil,  and  not,  as  is  so  common,  allowed  to  eat  offal.  The  most  satis* 
factory  prophylaxis  is  the  complete  cooking  of  pork  and  sausages,  and  to  this 
custom  in  England,  France,  South  Germany,  and  the  United  States,  immu- 
nity is  largely  duo. 

Tieatment, — If  it  has  been  discovered  within  twenty-four  or  thirty-six 
hours  that  a  largi*  nimilvor  of  persons  have  eaten  infected  meat,  the  indications 
tro  to  thoroughly  evacuate  the  gastro-intestinal  canal.  Purgatives  of  rhubarb 
and  senna  may  Ih^  given,  or  an  occasional  dose  of  calomel.  Glycerin  has  been 
rci^numondeil  in  large  doses,  in  order  that  by  passing  into  the  intestines  it  may 
by  its  hygrosi^pic  properties  destroy  the  worm.  Male-fern,  kamala^ santonin, 
and  thymol  have  all  Ikhmi  recommcnde^l  in  this  stage.  Turpentine  may  be 
trieil  in  full  dos*^  There  is  no  doubt  that  diarrhoea  in  the  first  week  or  ten 
days  of  the  infix^tion  is  distinctly  favorable.  The  indications  in  the  stage- 
of  invasion  an*  to  n^ieve  tlw  }>juns.  to  secure  sleep,  and  to  support  the  pa* 
tiont's  strength.  There  ari*  no  nuHlioines  which  have  any  influence  upon  the 
embrvos  in  thoir  miirration  throusrh  the  muscles^ 


m.    ANKYLOSTOMIASIS. 

(Uncinariaaia ;  Rodk-Worm  DiaMae ;  Kiner^a  Anaemia ;  Egyptian  CShlorociay  etc.) 

History, — In  ISK^  Oubiiu  tir>t  dos^riUsi  the  hix^k-worm  in  man.  Grie- 
sini>T  domon^ini!i\l  n>  \>^nn«vi^^n  wuh  iho  K^ypiian  chlorosis,  a  disease 
which  Sandwuh  sialic  is  moni\oni\l  by  tlie  old  K^ptian  writers  of  between 
thriv  and  four  tbou>;ind  \o:n>  ,i|^\  Subsi\uuni-y  the  disease  was  described 
in  the  tunml->»orkors  ,Ht  St.  iioti\anU  juui  triMxi  this  time  on  has  been  recog- 
nizevi  as  an  in\}vrt,»int  ^juim^  ot  ir\u>ual  ;uuvm:,^  and  the  ampini^  of  miners^ 
briok-worker>,  ,*inii  tuiuul  w^^rkei^ 

Incidence,— Tho  }\^r,^>uo  \>  wuIoIn  >i>n\^i^,  ir.  :rv>p:val  and  subtropical 
counthi^,  anu  i>  one  ot  the  nuvxi  uu^l  ^>t  aVi  tvtras.r.o  diseases.  In  Porto 
Rico,  in  l^HV^  Auii>nj:  ,^  toinl  M  v:v»"^.%  »u>«t)^s.  .\::v^  mvr\  from  anannia.  prac- 
tii^llx  all  o:  ;ht>M>  duo  t%>  wn.  n\;u  ju^w  \  nxx^s^,;  e■A■v^rs:e  rewri  on  Antrmia 
im  Px^rtxi  J^.\  h;i>  Ihvu  w^u*\j  \n  \n!\:.x*a'i  Km*;  av..:  Ic^ravidei.  While  it 
was  known  that  a  fo\^  e,iM^x  .swiv^Asi  a\  Uv  I  n;:A-  S:,'^:t^  .:  w»s  not  until  the 
interest  anni>^\l  n\  ti>MM*,N)  .^.^^v^M^x  ,n\  t)>o  N*.vA:v.>^>Ar.>'r:c:an  War  and  the 
work  of  Ashfonl  in  1\m  t«x  Kun>  t^n:  i)^*^  ,hmo^v.  .v.^,  .^t  A:^>er:v^an  phvsicians  was 
calleil  to  the  dii^iv^M*  Ke|v,MiN  o:  .  :ivo>  >%,  ^x-  vv.v  v>,v;  ,r.  ij^»1  and  1902,  and 
in  the  latter  u>*r  Stile>  ^xv^k  \n^  il>o  >ni.h  ^^:  ,:..  xv\v:vo:v,  aik:  oenMOstimted  to 
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tk  MBkfmthment  of  the  profeMion  that  the  liisoas^?  was  entleniic  in  many 
^fllMsi.  tnci  WB6  the  cause  e»f  the  t-omnion  anfemia  of  the  Southern  States. 
[Jii«  ttfcn  found  anion^  the  niinen  in  Pennsylvania,  but  fortunately  not 
P*0T  grmt  extent.     In  tlie  Philippines  it  h  not  uncommon.     Among  the 
iHn  of  Germany  and  Axii?tro-Himgary  the  disease  has  increased  very  much 
^lif^  ri»r».     Aeccirding  to  Thnmae  Oliver*^  recent  report,  the  diseaj^e  is 
prfTAla3t   in  W*'?tplinlia,     I)iirin<r  the  year   1003,  3,(M)0  patients  were 
rf  for  ankylcatomiasis  in   the   Brn-hum    Hospital,      In   England    ninch 
wt  w««  «rott.siHl   in  the  discovery  by    Haldane  that  the  anaemia  of  the 
_<Vaith  miners  wba  due  to  the  anWIostoma,     In  E^ypt  the  disease  is  very 
[It,  ni>t  only  nmon^r  the  natives,  but   among  the  Indian  coolies,  of 
IMifion  in   18^3   found  454  i*ith  hor»k- worms  among  547  examined 
iirith), 
[Itauite* — The  worm  h  a  strong}le»  closely  related  to  the  sclerogtoma, 
ing  iHi^  ?emiinouj«>  aneurisms  and  colic  in  the  horse,  and  to  the  gaj>e- 
af  fowls.    Tliere  are  two  forms  causing  disease  in  man,  the  Old-World 
%!*\itoma  duodrnnlf  and  the  New-World  Uncinaria  Americana,  described 
TIm*  parasites  have  the  same  general  characters;  the  males  from 
M   TTim.   tn  Wngth»  the  females  UW18  mm.     The  American  worm  is  the 
r,  and  has  well-marked  specific  pt*culinrities.     The  mouth  is  provided 
a  beavy  armature  of  sharp  teeth*  with  which  they  pierce  the  mucosa 
bitKrel,  and  by  means  of  a  strong  muscnlar  (esophagus  suck  the  blood. 
waiv  lias  a  prominent  caudal  expansion  or  bursa.     The  eggB  are  64  to 
•''  /i  in  the  American  form,  and  5*?  to  60  /i  by  32  ^  in  the  Euro- 
y  are  laid  in  segmentation,  forming  very  characteristic  bodies 
fa?i>e^  of  infected  jiersons. 
[Thtf  d«fve!opnient   is  direct  without  an  intermediate  ho^U     The  embryo 
)  IB  lb«  water  or  moist  ground  and  passes  throngb  the  rluibdilifomi  stage. 
riBode  of  entrance  into  tlie  body  ha^  In^n  much  discussed.    The  larva?  may 
Hbr  BMiDtlid  in  Uie  mud  and  water  of  the  mines.    It  may  be  taken  into  the 
|t  with  thw  drinking-water  or  with  the  dirt  from  the  hands  of  the  miners 
tasoel-workerf.  or  in  the  soil  deliberately  eaten  in  some  instances  by 
katfth  fcr^lers — the  geophagi — in  the  Southern  States.     Loos  showed  that 
o  wiirms  readily  enter  the  skin  and  are  carried  by  the  veins  to  the 
ode  of  the  heart  and  to  the  lungs.    Escaping  from  the  pulmonary  ves- 
^mto  the  air  spaces,  they  pass  up  the  bronchi  and  trachea  to  the  pharynx 
!•*>  '  '  !l»'t  to  the  stomach  and  intestines.    These  remarkable  obser- 

*'  been  confirmed  by  Schaudinn.    Bentley,  Allen  J.  Smith, 
[ott  suggested  that  the  "ground-itch"  of  the  tropics,  a  pc^euliar 

.w...«utis»  may  Ihj  due  to  the  |)enet ration  of  the  skin  by  the  anky- 
embryo«,  and  Boycott  and   Haldane  think  that  the  skin  eruption 
'    -  **  in  the  Cornish  miners  may  be  associated  with  the 


TlW  adult  worm  lives  in  the  small  intestine,  chiefly  in  the  jejunum,  but 
tMt  be  found  in  the*  duodenum  or  in  the  colon,  rarely  in  the  stomach-  The 
IpiUjp  of  life  in  the  biwel  has  not  becm  determined.  It  is  probably  a 
•ftiT  cf  yemrs,     T  '^'^ty  to  reinfection  is  of  course  very  great. 

ftj HjiWiit      Th  ng  factors,  referred  to  by  Stiles  in  his  monograph 

(By^aue  I-aboratorT  BuUetin,  No»  10,  Washington,  1903),  have  to  be  con* 
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sidered :  The  constant  drain  on  the  system  by  the  sucking  of  blood ;  the  loss 
of  blood  into  the  bowel  through  the  bites  of  the  parasites;  through  these 
wounds  bacterial  infection  may  take  place;  the  wall  of  the  bowel  may  be 
much  thickened  and  degenerated,  so  that  its  functions  are  interfered  with; 
and,  lastly,  it  is  quite  possible  that  toxic  substances  are  produced  by  the  para* 
sites  which  act  injuriously  upon  the  patient  Loos  holds  that  the  parasite* 
do  not  feed  on  the  blood. 

A  considerable  number  of  parasites  must  be  present  to  cause  any  symp- 
toms. The  investigations  of  many  physicians  in  the  Southern  States  have 
shown  that  in  some  districts  a  very  considerable  percentage  of  even  coihpara- 
tively  healthy  children  have  the  ova  in  the  stools.  Among  miners  the  anaemia 
may  be  absent,  as  shown  by  the  studies  of  Haldane  and  Boycott  in  ComwalL 
Stiles  groups  the  cases  into  the  three  divisions  of  light,  medium,  and  severe. 
At  the  onset  in  the  stage  of  incubation  there  may  be  gastro-intestinal  irrita- 
tion, and,  according  to  Sandwith,  fever.  In  the  advanced  condition  anaemia 
is  the  most  characteristic  feature.  The  skin  is  of  a  dirty,  mu&dy  hue,  some- 
times of  a  waxy  white  color.  In  the  Southern  States  it  is  known  as  the 
Florida  complexion.  There  is  a  lack  of  lustre  in  the  eyes  and  a  dull,  heavy 
expression,  and  Stiles  thinks  there  is  something  very  characteristic  about  the 
blank,  lack-lustre  stare  of  this  disease.  In  children  there  is  much  interfer- 
ence in  the  growth,  so  that  they  are  stunted  and  ill-developed.  As  the  dis- 
ease advances  and  the  anaemia  becomes  more  pronounced,  the  liver  and  the 
spleen  become  somewhat  enlarged,  and  there  is  an  effusion  into  the  abdomen, 
so  that  there  is  a  pot-bellied  condition,  due  partly  to  the  causes  just  men- 
tioned and  partly  to  the  flatulent  distention.  (Edema  of  the  feet  is  not 
uncommon.  The  cardio-vascular  features  are  those  of  severe  anaemia — ^palpi- 
tation, shortness  of  breath,  cardiac  bruits.  In  a  very  characteristic  case  in 
my  wards  from  North  Carolina,  in  which  the  blood  was  carefully  studied 
by  Boggs,  the  red  blood-corpuscles  were  2,742,000,  haemoglobin  37  per  cent, 
leucocytes  55,000.  The  differential  count  gave  polynuclear  neutrophiles  51.8; 
small  mononuclears  26.4;  large  mononuclears  15.4;  eosinophiles  4.6;  mast- 
cells  1.8.  The  eosinophilia  is  a  most  important  feature  of  the  disease,  being 
present  in  94  per  cent  of  the  cases  (Boycott  and  Haldane). 

Diagnosis. — The  diagnosis  is  very  simple.  The  eggs  are  characteristic. 
It  is  well  to  examine  the  stools  after  the  use  of  the  thymol.  Stiles  states 
that  the  blotting-paper  test  is  useful  when  a  microscopical  examination 
can  not  be  made.  A  portion  of  the  fjpces  is  placed  upon  white  blotting- 
paper,  and  if  allowed  to  stand  for  about  an  hour  there  is  a  reddish- 
brown  stain  suggestive  of  blood.  Eosinophilia  is  a  most  valuable  diag- 
nostic sign. 

Some  idea  of  the  intensity  of  the  infection  may  be  gained  by  the  number 
of  ova  in  the  cu))ic  centimetre  of  faeces.  Grasse,  quoted  l)y  Manson,  states  that 
from  150  to  180  eggs  per  cubic  centimetre  indicates  an  infection  of  about 
1,000  worms. 

Prophylaxis. — In  the  rural  districts  of  the  Southern  States  the  disease 
is  associated  with  the  absence  of  proper  sanitary  conditions,  particularly 
latrines,  etc.  Stiles  has  noted  the  remarkable  prevalence  of  the  disease  in 
sandy  s^oil.  The  infection  is  more  common  in  the  summer  than  in  the  winter, 
and  whites  appear  to  be  relatively  more  frequently  attacked  than  the  blacks. 


DISEASES  CAUSED  BY  NEMATODES. 


47 


imfhylftxis  in  miners  is  an  important  national  problem.     New  miners 
M  pm»  a  cmreful  mrdical  examination.     Infected  miners  before  resuming 
:  Aboulf]  :  ~      nt  a  certificate  of  fretMjom  from  the  diisease.     Each  working 
•bij:  Uiv  jsuitable  clotiet  acconim«xlation,  in  infected  mines,  1  to 

to  nieti  oi  ihe  total  ^taff.  They  are  to  be  emptied  and  disinfected  daily. 
n^jtiilnliong,  adopted  in  Hungary,  as  given  by  Oliver,  will  do  much  to 
reaii  of  the  dideasi*. 
lTt»f nosti. — ^The  profftio.^U  is  goixl,  except  in  the  advanced  cases  of  anie- 
RJt,  The  figiirrs  nln-ady  stated  from  Portia  Rico  indicate  its  fatality  under 
•tjtible  condition r.  (>f  IHO  caseB  treated  in  Porto  Rico  by  Ashford  nnd 
^  ■  '    11  dmL 

•Atmetkt. — After  a  few  days*  preliminary  dieting  the  patient  is  given 

•>f  thynird,  repeated  in  two  bourji,  and  then  two  hours  later  a 

'    '    oiL     Sanrlwith  states  that  about  a  drachm  of  thymol  in  the 

r  hours  h  f>erfectly  efficacious.    He  recommends  giving  the  thvmol 

r  whii>ky.    [n  very  debilitated  patients  it  should  be  given  in  smaller 

tver  a   longer  perimi.     The  st^wln  nbould  V>e  carefully  examineil 

'  of  a  few  day*i.  and  the  treatment  sliould  be  repeated  if  the  ova  are 

I.     The  worms  are  not  always  easy  to  destroy.     Male-fern  may  be 

•S€»  of  from  a  draehra  to  two  drachms,  followed  by  a  saline  purge. 

:  1  treatment  is  that  of  antemia. 


IV.    FELARIASIS. 
ZnTftlncicmlly  the  FUaria  sangmnis  hominia  is  as  yet  ifub  judice.    Manson's 

ral  term  Filaria  ionguinis  homink  threi^  species  of  nema- 
Wr*  iTv  im  Indeti : 

Rimrm  bancrofti*  Cohold,  1877.     This  is  the  ordinary  blood  filaria.     Tho 

inm  an*  found  m  the  j>eripheral  circulation  only  during  sleep  or  at  night 

5 to  is*  the  internutUate  host.     The  embryos  nieatinre  270  to  340  ;* 

>  11  ^  broad;  tail  pointed.     The  adult  male  measures  83  mm.  long 

(••lOT  mm.  broad;  the  tail  forms  two  turns  of  a  spiral.     The  adult  female 

•n*  155  mm.  long  by  0.715  mm.  broad;  vulva  2M}  mm.  from  anterior 

iitw  :  *^e^  38  fA  by  14  fi.    This  is  tlie  s]>ecies  to  which  the  luematochy- 

mtiui^is  are  attributed. 

1B^_    ^-jroAt   Manson,    18U1.     The   larva?  agree   with   the  preceding^ 

tlMt  Mait^n  indicated  the  absence  of  granules  in  the  axis  of  the  body. 

!  occur  in  the  j)eripheral  circulation  onlv  during  the  day.  or  when 

§tA\^  awake,     ^lanson  suspects  that  the  Filaria  loa  represents  the 

perstaiif,  Manson,  1891.     Only  the  embr>^08  are  known.     These 
lasch  stnmllef  thmi  the  preceding — ^00  fi  long*  posterior  extremity  obtuse, 

'i  a  sort  of  retractile  rostellum. 

Ml  to  regard  the  FUartn  pen^taus  as  the  cause  of  craw- 

-pustular  skin  eruption  of  the  west  coast  of  Africa,  which  is 

"i»^  as  Xielly's  dcrmfiiose  imrasitaire,  the  paraisite  of  which  was 

,.Til  lihiihditis  iViVZ/vr,     ^lansrm  has  sliown  that  in  the  blood 

^uud  Indiana  in  British  Guiana  iliere  are  two  forms  of  filarial 
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embrj'os  which  differ  somewhat  from  the  ordinary  types.  Daniels  and  Ozzan 
have  shown  the  extraordinary  prevalence  of  these  parasites  in  the  aborigines— 
fully  58  per  cent.  Daniels  has  found  the  mature  filariae  in  two  subjects  in  thi 
upper  part  of  the  mesentery,  near  the  pancreas  and  in  the  subpericardial  fat 

The  most  important  of  these  is  the  FUaria  Bancrofti,  which  produces  the 
hffimatochyluria  and  the  l\Tnph-scrotum. 

The  female  produces  an  extraordinary  number  of  embryos,  which  enter  tiw 
blood  current  through  the  lymphatics.  Each  embryo  is  within  its  shell,  which 
is  elongated,  scarcely  perceptible,  and  in  no  way  impedes  the  movements. 
They  are  about  the  ninetieth  part  of  an  inch  in  length  and  the  diameter  of 
a  red  blood-corpuscle  in  thickness,  so  that  they  readily  pass  through  the 
capillaries.  They  move  with  the  greatest  activity,  and  form  very  striking  and 
readily  recognized  objects  in  a  blood-drop  under  the  microscope.  A  remark- 
able feature  is  the  periodicity  in  the  occurrence  of  the  embryos  in  the  blood. 
In  the  daytime  they  are  almost  or  entirely  absent,  whereas  at  night,  in  typical 
cases,  they  are  present  in  large  numbers.  If,  however,  as  Stephen  Mackenzie 
has  shown,  the  patient,  reversing  his  habits,  sleeps  during  the  day,  the  peri* 
odicity  is  reversed.  In  the  case  reported  by  Lothrop  and  Pratt  the  number 
of  embr}'os  per  cubic  centimetre  of  blood  was  calculated  hourly  during 
the  night ;  it  rose  steadily  from  four  o'clock  in  the  afternoon  till  midnight, 
when  2,100  per  c.cm.  were  present,  then  fell,  none  being  found  at  ten  o'clock 
the  following  morning.  The  further  development  of  the  embryos  is  associated 
with  the  mosquito,  which  at  night  sucks  the  blood  and  in  this  way  frees  them 
from  the  body.  After  developing  a  little  it  was  thought  that  they  were  set 
free  in  the  water  by  the  death  of  the  host.  S.  P.  James  has  found  them  in 
the  tissues  of  the  proboscis  of  the  mosquito,  and  the  infection  is  probably 
direct,  as  in  malaria.  The  filarije  may  be  present  in  the  body  without  causing 
any  symptoms.  In  the  blood  of  animals  filaria?  are  very  common  and  rarely 
cause  inconvenience.  It  is  only  when  the  adult  worms  or  the  ova  block  the 
lymph  channels  that  certain  definite  s>Tnptoms  occur.  Manson  suggests  that 
it  is  the  ova  (prematurely  discharged),  which  are  considerably  shorter  and 
thicker  than  the  full-grown  embryos,  which  block  the  Ivmph  channels  and  pro- 
duce the  conditions  of  hsematochyluria,  elephantiasis,  and  Ivmph-scrotum. 

The  parasite  is  widely  distributetl,  particularly  in  tropical  and  subtropical 
countries.  Guiteras  has  shown  that  the  di^^ease  prevails  extensively  in  the 
Southern  States,  and  since  his  paper  appeareil  contributions  have  been  made 
by  Matas,  of  Xew  Orleans,  Mastin,  of  Mobile,  De  Saussure,  of  Charleston, 
and  Opie. 

The  effects  produced  may  bo  descril>eil  under  the  following  conditions: 

1.  H-EMATOCHYLCRiA.  —  Without  any  external  man  if  testations,  and  in 
many  cases  without  special  disturbance  of  health,  the  subject  from  time  to 
time  passes  urine  of  an  opaque  white,  milky  appearance,  or  bloody,  or  a  chy- 
lous fluid  which  on  settling  shows  a  slightly  reddish  clot.  The  urine  may  be 
normal  in  quantity  or  increased.  The  condition  is  usually  intermittent,  and 
the  patient  may  pass  normal  urine  for  wtvks  or  months  at  a  time.  Micro- 
scopically, the  chylous  urine  contains  minute  molecular  fat  granules,  usually 
red  blood-corpuscles  in  various  amounts.  The  embryos  were  first  discovered 
by  Demarquay,  at  Paris  (isr»3>.  and  in  the  urine  by  Wucherer,  at  Bahia,  in 
1866.    It  is  remarkable  for  how  long  the  condition  may  persist  without  sen- 
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00^  impairment  of  the  health.  A  patient,  sent  to  me  by  Dawson,  of  Charles- 
tOB,  has  had  hsematoehyluria  intermittently  for  eighteen  years.  The  only 
inconvenience  has  been  in  the  passage  of  the  blood-clots  which  collect  in  the 
Uidder.  At  times  he  has  also  uneasy  sensations  in  the  lumbar  region.  The 
cmbn'os  are  present  in  his  blood  at  night  in  large  numbers.  Chyluria  is  not 
ilvays  due  to  the  filaria.  The  non-parasitic  form  of  the  disease  is  considered 
elsewhere. 

Opportunities  for  studying  the  anatomical  condition  of  these  cases  rarely 
occur.  In  the  case  described  by  Stephen  Mackenzie  the  renal  and  peritoneal 
hmph  plexuses  were  enormously  enlarged,  extending  from  the  diaphragm  to 
die  pelvis.     The  thoracic  duct  above  the  diaphragm  was  impervious. 

2.  Lymph-Scrotum  and  certain  forms  of  elephantiasis  are  also  caused 
by  the  filaria.  In  the  former  the  tissues  of  the  scrotum  are  enormously 
thickened  and  the  distended  lymph-vessels  may  be  plainly  seen.  A  clear, 
sometimes  a  turbid,  fluid  follows  puncture  of  the  skin.  A  majority  of  cases 
of  elephantiasis  which  occur  in  temperate  climates  are  non-parasitic.  In 
China  it  is  stated  that  the  parasites  occur  in  all  these  cases. 

Treatment. — So  far  as  I  know,  no  drug  destroys  the  embryos  in  the  blood. 
In  infected  districts  the  drinking-water  should  be  boiled  or  filtered.  In 
ca^es  of  chyluria  the  patients  should  use  a  dry  diet  and  avoid  all  excess  of 
fit  The  chyle  may  disappear  quite  rapidly  from  the  urine  under  these  meas- 
ures, but  it  does  not  necessarily  radicate  that  the  case  is  cured.  So  long  as 
elots  and  albumin  are  present  the  leak  in  the  lymphoid  varix  is  not  healed, 
although  the  fat,  not  being  supplied  to  the  chyle,  may  not  be  present.  A 
«dngle  tumblerful  of  milk  will  at  once  give  ocular  proof  of  the  patency  or 
otherwise  of  the  rupture  in  the  varix  (Manson). 

The  surgical  treatment  of  some  of  these  cases  is  most  successful,  particu- 
krly  in  the  removal  of  the  adult  filariae  from  the  enlarged  lymph-glands, 
ejpecially  in  the  groin.  Maitland  states  that  during  seven  years  35  opera- 
tion«  of  this  kind  have  been  performed  without  serious  symptoms.  In  a 
case  of  Primrose's,  of  Toronto,  the  parasites  were  absent  from  the  blood  six 
tixl  a  half  months  after  operation. 

V.    DRACONTIASIS   (Quinea-worm   Disease). 

The  Filaria  or  Dracunculus  medinensis  is  a  widely  spread  parasite  in 
part*  of  Africa  and  the  East  Indies.  In  the  United  States  instances  ocoa- 
-ionally  o<-cur.  Jarvis  reports  a  case  in  a  post  chaplain  who  had  lived  at 
Fortress  Monroe,  Va.,  for  thirty  years.  Van  Harlingen's  patient,  a  man 
i^  forty-seven,  had  never  lived  out  of  Philadelphia,  so  that  the  worm 
inn.*t  be  included  among  the  parasites  of  this  country.  A  majority  of  the 
ct*€«  reported  in  American  journals  have  been  imported. 

Only  the  female  is  known.  It  develops  in  the  subcutaneous  and  inter- 
mascnlar  connective  tissues  and  produces  vesicles  and  abscesses.  In  the 
large  majority  of  the  cases  the  parasite  is  found  in  .the  leg.  Of  181  cases, 
in  \2A  the  worm  was  found  in  the  feet,  33  times  in  the  leg,  and  11  times  in 
the  thifih.  It  is  usually  solitary,  though  there  are  cases  on  record  in  which 
HI  or  more  have  been  present.  It  is  cylindrical  in  form,  about  2  mm.  in 
diameter,  and  from  50  to  80  cm.  in  length. 


so 
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The  worm  gain^  entrance  to  the  system  through  the  gtomach,  not  thro^ 
the  nkin,  a^  w^  formerly  euppoeed.  It  ij?  probable  that  both  male  a 
female  are  ingegted ;  but  the  former  dies  and  is  discharged,  while  the  IftH 
after  impregnation  penetrates  the  intestine  and  attains  its  full  deYelopmi 
in  the  feubcutaneou*^  tissues,  where  it  may  remain  quiescent  for  a  long  \k 
and  eau  l>e  felt  Wiieath  the  skin  like  a  bundle  of  string.  The  worm  o 
taimi  an  enormous  numlK*r  of  living  embryos,  and  to  enable  them  to  esoi 
*he  travelM  slowly  downward  head  first,  and.  as  mentioned,  usually  read 
the  foot  or  ankle.  Tlie  head  then  penetrate??  the  skin  and  the  epiderr 
forniK  n  little  vosiiele,  wliieh  ruptures,  and  a  small  nicer  is  left,  at  the  bott< 
of  wUu'h  the  head  often  {irotrudes.  The  distendetl  uterus  ruptures  s 
the  embryos  are  discharged  in  a  whitish  fluid.  After  getting  rid  of  th 
the  worm  will  spontaneously  leave  her  host.  In  the  water  the  embr 
develo|)  in  the  eyt-lnpi'! — a  small  crustacean^ — and  it  seems  likely  that  n 
in  \nf**i'ivd  by  drinkiiiir  the  water  eoutaining  these  developed  larvae. 

When  the  worm  fir^^t  api^ears  it  should  not  be  disturbed,  as  afte 
turition  she  may  leave  spontaneously.     When  the  worm  begins  to  eon 
a  eomnion  proeednre  is  to  roll  it  round  a  portion  of  smooth  wood 
this  wiiy  prevent  the  retraction,  and  each  day  wind  a  little  more  until 
entire  worm  is  withdrawn.     It  is  stated  that  special  care  mn^it  be  taken 
pri'vcnl    tearing  of  the  worm,  as  disastrous  consequences  sometime*  f^ 
proLwihly  from  the  irritation  causetl  by  the  migration  of  the  embryos,        ■ 

The*  pnrasile  may  be  i^xeised  entire,  or  killed  by  injections  of  biehloi 
of  mercury   (1   to  tjalo).     It  is  stated  that  the  leaves  of  the  plant  cj 
am4irptitie<*  are  almost  a  specific  in  the  disease,  -  Asafcetida  in  full  do 
said  lo  kill  the  worm. 

In  Knst  .Africa  Kolb  states?  that  lit  found  in  I  he  abdominal  eav 
a  nvently  killrd  native  Massai  several  large  nematode  worms  l>elieve 
W  airkil  to  the  (ibiria  medinensis.  He  thinks  this  parasite  is  possibly  a 
ciated  with  what  is  known  as  the  Massai  disease,  characterized  by  attack 
fever  lasting  some  ihn^e  days,  with  tenderness  of  the  al>domen  and  voi 
ing.  Kolb  thinks  that  in  these  cases  the  filaria?  which  have  btrome  eneyi 
alH>iit  the  liver  **  as  a  normal  event  in  their  life  history  burst  their  eysts, 
contents  escaping  into  the  peritoneal  cavity,  thereby  giving  rise  to  the 
toms."     The  subject  is  one  which  requires  further  investigation. 
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Klmxiie. — ^ Among   less   im)M)rtant    filariau    worms   parasitic   in    ma^ 
follow iug  may   be  mentionetl :  Filarui  ton,  which  is  a  cylindrical   worjn 
iboot  ^  ein,  in  length  and  whose  habitat  is  beneath  the  conjunctiva. 
been  found  an  the  West  African  coast,  in  Brazil,  and  in  the  Wt^t 
JNhris  lemlwc,  which  has  bt*ni  found  in  a  cataract.    Three  specimen 
been  fousd  tag<?tlier,     FUaria  labialis,  which  has  been  found  in  a 
lA  Ihtf  upper  lip.     Fihria  hominU  oris,  whii  h  was  described  by  Leidy,j 
the  mouth  of  a  child.     FVaria  bronckiiJU,  which  hai^  been  found  oec 
ally  in  ihi^  trachen  and   bnmchi.     This  }>arasite  has  been  seen  in 
tmmo  in  Uie  brcoichiole^  and  in  the  lungs.    There  i^^  no  evidence  that 
ill  txlensive  verminous  bronchitis  dmihir  to  that  which 
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defcribed  in  dogs.  Fihria  immitis — ^the  common  Filaria  sanguinis  of  the 
iof—oi  which  Bowl  by  has  described  two  cases  in  man.  In  one  case  with 
hfmatnria  female  worms  were  found  in  the  portal  vein,  and  the  ova  were 
pn^nt  in  the  thickened  bladder  wall  and  in  the  ureters. 

ftieliooeplialiu  dispar  (Whip- worm). —This  parasite  is  not  infrequently 
foond  in  the  csecum  and  large  intestine  of  man.  It  measures  from  4  to  5  cm. 
in  length,  the  male  being  somewhat  shorter  than  the  female.  The  worm  is 
ifsdilj  recognized  by  the  remarkable  difference  between  the  anterior  and 
posterior  portions.  The  former,  which  forms  at  least  three  fifths  of  the 
kodr,  is  extremely  thin  and  hair-like  in  contrast  to  the  thick  hinder  por- 
tioD  of  the  body,  which  in  the  female  is  conical  and  pointed,  and  in  the 
male  more  obtuse  and  usually  rolled  like  a  spring.  The  eggs  are  oval,  lemon- 
Aiped.  0.05  mm.  in  length,  and  each  is  provided  with  a  button-like  pro- 
jection. 

The  number  of  the  worms  found  is  variable,  as  many  as  a  thousand  hav- 
ing been  counted.  It  is  a  widely  spread  parasite.  In  parts  of  Europe  it 
occnrs  in  from  10  to  30  per  cent  of  all  bodies  examined,  but  in  the  United 
States  it  is  not  so  common.  The  trichocephalus  rarely  causes  symptoms. 
It  has  been  thought  by  certain  physicians  in  the  East  to  be  the  cause  of 
bni-beri.  Several  cases  have  been  reported  recently  in  which  profound 
uwmia  has  occurred  in  connection  with  this  parasite,  usually  with  diar- 
rboea.  Enormous  numbers  may  be  present,  as  in  Rudolph's  case,  without 
producing  any  symptoms. 

The  diagnosis  is  readily  made  by  the  examination  of  the  faeces,  which 
contain,  sometimes  in  great  abundance,  the  characteristic  lemon-shaped,  hard, 
dtrk-brown  eggs. 

Dieotapli3rme  gigas  (Eustroxgtlus  gigas). — This  enormous  nematode, 
the  male  of  which  measures  about  a  foot  in  length  and  the  female  about 
three  feet,  occurs  in  very  many  animals  and  has  occasionally  been  met  with 
in  man.  It  is  usually  found  in  the  renal  region  and  may  entirely  destroy 
the  kidney. 

Aayuilliila  aoeti. — The  Anguillula  aceti,  or  vinegar  eel,  is  sometimes 
present  in  the  urine  (in  one  case  it  is  said  from  the  bladder).  It  is  most 
probably  a  contamination  from  a  dirty  bottle  in  which  the  urine  is  col- 
lected. ' 

Strongjloidet  intettinalii. — ^Under  this  name  are  now  included  the  small 
nematode  worms  found  in  the  faeces  and  formerly  described  as  Anguillula 
lifTroralis,  Anguillula  iniestinaliSy  and  Rhabdonema  intestinale.  This  para- 
rite  occurs  abundantly  in  the  stools  of  the  endemic  diarrhoea  of  hot  countries, 
lad  has  been  specially  described  by  the  French  in  the  diarrhoea  of  Cocliin- 
nuna.  It  has  been  found  in  Manila  by  Strong,  and  three  cases  have  been 
reported  from  my  clinic  by  W.  S.  Thayer.  It  is  stated  that  the  worms  occupy 
til  partfl  of  the  intestines,  and  have  even  been  found  in  the  biliary  and  pan- 
creatic ducts.  It  is  only  when  they  are  in  very  large  numbers  that  they  pro- 
dooe  aerere  diarrhoea  and  ansemia. 

AMBthocephala  (Thorn-headed  Worms). — ^The  Oigantorhynchus  or 
Erhinorhynchus  gigas  is  a  common  parasite  in  the  intestine  of  the  hog  and 
attains  a  large  size.  The  larv»  develop  in  cockchafer  grubs.  The  Ameri- 
can intermediate  host   is  the  June  bug   (Stiles).     Lambl   found  a   small 
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Echinorhynchiis  in  the  intestine  of  a  boy.  Welch's  specimen,  which  wi 
found  encysted  in  the  intestine  of  a  soldier  at  Netley,  is  stated  by  Cobbol 
probably  not  to  have  been  an  Echinorhynchus.  Recently  a  case  of  Echim 
rhynchus  moniliformis  has  beeij  described  in  Italy  by  Orassi  and  Calandruccii 


F.    PARASITIC  ARACHNIDA  AND  TICKS. 

Pentaftomes. — 1.  Linguatula  rhinabia  (Pentastoma  tcenioides)  has  i 
somewhat  lancet-shaped  body,  the  female  being  from  3  to  4  inches  in  length 
the  male  about  an  inch  in  length.  The  body  is  tapering  and  marked  b] 
numerous  rings.  The  adult  worm  infests  the  frontal  sinuses  and  nostrili 
of  the  dog,  more  rarely  of  the  horse.  The  larval  form,  which  is  known  ai 
the  Linguatula  serrata  {Pentastomum  denticulatum) ,  is  seen  in  the  internal 
organs,  particularly  the  liver,  but  has  also  been  found  in  the  kidney.  The 
adult  worm  has  been  found  in  the  nostril  of  man,  but  is  very  rare  and  seldom 
occasions  any  inconvenience.  The  larvae  are  by  no  means  uncommon,  par- 
ticularly in  parts  of  Germtyiy. 

2.  The  PoROCEPHALUS  C0N8TRICTU8  {Pcntastomum  constrictum)^  which  is 
about  the  length  of  half  an  inch,  with  twenty-three  rings  on  the  abdomen, 
was  found  by  Aitken  in  the  liver  and  lungs  of  a  soldier  of  a  West  Indian 
regiment. 

The  parasite  is  ver}-  rare.  Flint  refers  to  a  Missouri  case  in  which  from 
75  to  100  of  the  parasites  were  expectorated.  The  liver  was  enlarged  and 
the  parasites  probably  occupied  this  region.  In  1869  I  saw  a  specimen  which 
had  been  passed  with  the  urine  bv  a  patient  of  James  H.  Bichardson,  of 
Toronto. 

Demodex  (Acanu)  folliculomm  (var.  hominis). — A  minute  parasite,  from 
0.3  mm.  to  0.4  mm.  in  length,  which  lives  in  the  sebaceous  follicles,  particu- 
larly of  the  face.  It  is  doubtful  whether  it  produces  any  symptoms.  Pos- 
sibly when  in  large  numWrs  they  may  excite  inflammation  of  the  follicles, 
leading  to  acne. 

Sareoptes  (Aeanu)  scabiei  (Itch  Insect). — This  is  the  most  important 
of  the  arachnid  parasites,  as  it  produces  troublesome  and  distressing  skin 
eruptions.  The  male  is  0.2:^  mm.  in  length  and  0.19  mm.  in  breadth;  the 
female  is  0.45  mm.  in  lenjrth  and  0.35  mm.  in  width.  The  female  can  be 
seen  readily  with  the  naked  eve  and  has  a  pearly-white  color.  It  is  not  so 
common  a  parasite  in  the  United  States  and  Canada  as  in  Europe. 

The  insect  lives  in  a  small  burrow,  about  1  cm.  in  length,  which  it  makes 
for  itself  in  the  epidermis.  At  the  end  of  this  burrow  the  female  lives. 
The  male  is  seldom  found.  The  chief  seat  of  the  parasite  is  in  the  folds 
where  the  skin  is  most  delicate,  a<  in  the  web  betwei^n  the  fingers  and  toes, 
the  backs  of  the  hands,  the  axilla,  and  tlie  front  of  the  abdomen.  The  head 
and  faee  are  rarely  involved.  The  lesions  whivh  result  from  the  presence 
of  the  itch  insect  are  very  numerous  and  rtsult  largely  from  the  irritation 
of  the  scratching.  The  commonest  is  a  papular  and  vt^icular  rash,  or,  in 
children,  an  ecthj-matous  eruption.  The  irritati<m  and  pu>tulation  which 
follow  the  scratching  may  completely  destroy  the  burrows,  but  in  typical 
casee  there  is  rarely  doubt  as  to  the  diagnosis. 
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Tto  traitment  h  simple.    It  should  eomist  of  warm  baths  with  a  thor- 

af  a  §oft  goap,  after  which  the  skin  ehould  be  anointed  with  sul- 

omtitteot,  which  in  the  case  of  children  should  be  diluted.     An  oint- 

i^t  oAphthol  (drachm  to  the  ounce)  i.s  ver>^  etheacious. 

Itfptns  autumnalis  (H^utVEST  Bug). — This  reddish^colored  parasite,  about 

A  milJimetre  in  size,  is  often  found  iji  large  numbers  in  fields  and  in 

They   attach   themselves   to   animals  and   man  with   their   sharp 

and  ihi*  booklets  of  their  \eg^  produce  a  great  deal  of  irritation. 

an  no6t  frequently  found  on  the  legs.     They  are  readily  destroyed  by 

bur  iimtnjcnt  or  rormsive-sublimate  lotions. 

(TiCK-PEVER), — In  South  Africa*  particularly  in  the  western 

of  the  Uganda  Protectorate,  the  western  districts  of  German  East 

eastern  regions  of  the  Congo  Free  State,  there  is  a  disease 

1  -   umme,  l)t»Heved  to  Ik?  transmitted  by  a  tick^ — the  Ornithodotus 

mQutktia,    rhrist>'  states  that  the  bite  of  the  0.  Savignyi  does  not 

mnr  ill  effecta.    The  ticks  live  in  old  houses,  and  their  habits  are 

anch  likir  thnsc  of  the  eoramon  bedbug.     The  symptoms  are  pains  in 

back  and  limbs,  vomiting,  fever  and  diarrhd-a,  which  may  last  for 

»  to  fmir  wwks.     Death  may  occur  between  the  tenth  and  fifteenth 

majority  of  the  cases  recover.     A  spirillimi  has  been  described  in 

by  R  n.  Rosi  and  Milne. 

ha$  been  desiriljc^l  in  Montana  as  tick* fever  by  Wilson  and  Chown- 

■ricable  affection  with  features  very  similar  to  those  of  typhus  fever. 

i  ^atwmmta  with  reference  to  the  parasite  found  in  the  blood  and  its 

by  ticks  await  confirmation. 

Ariaona  and  other  parts  of  the  Southwestern  States,  a  tick — OmUho- 

w^^fmini — U  cxcnsionally  found  in  the  ear  and  in  the  nose^  causing 

itkm  and  intense*  suffering. 

rrmi  otlier  varieties  of  ticks  are  occasionally  found  on  man — ^the  Ixodes 
aad  the  Ocnnaccntor  Americanm^   which  are   met  with  in   horses 

a    PARASITIC  INSECTS. 


Wies!!  (PirrniiiURis;  F*ediculo8is). — There  are  three  varieties  of  the 
which  ar^  found  only  in  persons  of  uncleanly  habits. 
..,  I  u's  CAfiTi^. — The  male  is  from  1  to  1.5  mm.  in  length  and  the 
aieftrlT  t  muu     The  color  varies  somewhat  with  the  different  races 
It  i*  light  gray  with  a  black  margin  in  the  European,  and  very 
darker    in    the  tjegro   and   Chinese.      They   are   oviparous,   and   the 
Ur*  alioai   «ixty   ^g^.   which    mature   in    a   week,     The  ova   are 
!o   the  hair«,   and   can   be   readily   >?een   as   white   specks,   known 
ly  a#  oiti*     The  siTnptoms  are  irritiition  and  itching  of  the  scalp. 
AW,  the  insect*  may  excite  an  eczema  or  a  pustular  denna- 
wtefh  eaiiHaa  emsts  and  scabs,  particularly  at  the  back  of  the  head. 
t    eitrrme  cases  the  hair  l>eeomes  tangled  in  these  crusts  and 
tijp^tbiOT,  forming  at   the  occiput  a  finn   mass  which  is  kno^^-n  as 
M  it  was  not  infre^pu'ut  among  the  Jewish  inhabitants  of 


54 


DISEASES  DUE  TO  ANJMAL  PARASITES, 


ei^ 


PEDIOULUS  CORPORIS  {vestimentorum) . — This  i.s  eoii^iderably  larger  tl 
the  head  louse.  It  lives  on  the  clothing,  and  in  sucking  the  blood  cai: 
minute  ha^raorrhagic  specks,  which  are  very  common  about  the  neck,  bj 
and  abdonien.  Tho  irritation  of  the  bites  may  cause  urticaria,  and 
jicratehing  is  nsm^lly  in  linear  lines.  In  long-stamling  ease«,  particuli 
in  old  dissipated  characters^  the  t^kin  becomes  rough  nnd  greatly  pigmeni 
a  condition  which  had  been  termed  the  vagabond'*^  dist^ase — morbus  erron 
—and  which  may  be  mistaken  for  the  bronzing  of  Addison's  disease.  * 
pigmentation  in  some  cases  may  be  extreme  and  extend  to  the  face 
buccal  mucosa. 

PiiTiiiuirs  PUBIS  differs  somewhat  from  the  other  forms,  and  is  fo 
in  the  parts  of  the  body  covered  with  short  hairs,  ns  the  pubes ;  more  ra] 
the  axilla  and  eyebrows. 

The  taches  bhutdtrcs  or  peliomata»  excited  by  the  irritation  of  pediculi, 
pecnhar  subcuticular  bhiish  or  slate-colored  spots  from  5  to  10  mm.  in  di 
eter  seen  aljont  the  abdomen  and  thighs,  particularly  in  febrile  cases.  Jj 
are  very  well  pictured  in  31  urchi son's  work  on  Fevers.  The  spots  J^fifl 
marked  on  white  thin  skins.  They  are  stains  caused  by  a  pigment  m 
s^retion  of  tiie  salivary  glands  of  the  louse.  I  have  never  seen  these 
cerulem^  as  they  are  also  called,  without  finding  the  lice  or  their  nits. 

Treatment* — For  the  Pedkidus  capita,  wlien  the  condition  is  ve 
the  hair  should  Ik?  cut  short,  as  it  is  very  diihcult  to  destroy  thorough!) 
the  nits.  Repealed  saturations  of  the  hair  in  coal-oil  or  in  turpentine 
nsnally  efficacious,  or  with  lotions  of  carbolic  acid,  1  to  50.  Bcrupu 
cleanlinesi5  and  care  are  sufficient  to  prevent  recurrence.  In  the  case  of 
Pediculus  corporis,  the  clothing  should  be  placed  for  hours  in  a  disinfei' 
oven.  To  allay  the  itching  a  warm  hath  containing  4  or  5  ounces  of  b: 
bonate  of  soda  is  useful.  The  skin  may  be  rubbed  with  a  lotion  of  carl 
acid,  2  drachms  to  the  pint,  with  2  ounces  of  glycerin.  For  the  Ph 
pubis  white  precipitate  or  ordinary  mercurial  ointment  should  be  us 
the  parts  should  be  thoroughly  washed  two  or  three  times  a  day  with  i 
and  water. 

Cimez  lectnlarius  ( Common  Bedbug). — ^This  parasite  is  from  3  to] 
in  length  and  luis  a  reddish-brown  color.  It  lives  in  the  crevices 
bedstead  and  in  the  cracks  in  the  floor  and  in  the  walls.  It  is  noctumf 
its  habits.  The  pecuhar  odor  of  tlie  insect  is  caused  by  the  secretion 
special  gland.  The  parasite  possesses  a  long  proboscis,  with  which  it 
the  blood.  Individuals  differ  remarkably  In  the  reaction  to  the  bite  ■ 
insect;  some  are  not  disturlx*d  in  the  slightest  by  them,  in  others  the 
tion  causes  hy|iera*mia  and  often  intense  urticaria.  Fumigation  with 
phnr  or  scouring  with  corrosive-sublimate  solution  or  kerosene  destroys  t 
Iron  bedsteads  should  be  used. 

Pules  irritans  (The  Oommox  Flea). — The  male  is  from  2  to  2.5 
in  length,  the  female  fron)  3  to  4  nmi.     The  Ilea  is  a  transient  parasil 
man.     The  bite  causes  a  circular  red  spot  of  by}>erapmia  in  the  cent 
which  is  a  little  speck  where  the  boring  apparatus  has  entered.     The  i 
of  irritation  caused  by  the  bite  is  variable.     Many  persons  suffer  inf 
and  a  diffuse  ervthema  or  an  irritable  urticaria  develops;  others  suflc: 
inconvenience  whatever. 
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The  PiiUx  penetrans  (mndrflea;  jigger)  is  found  in  tropical  countries, 
pirticularly  in  the  West  Indies  and  South  America.  It  is  much  smaller 
tkn  the  common  flea,  and  not  only  penetrates  the  skin,  but  burrows  and 
produces  an  inflammation  with  pustular  or  vesicular  swelling.  It  most  fre- 
qnoitlj  attacks  the  feet.  It  is  readily  removed  with  a  needle.  Where  they 
edit  in  large  numbers  the  essential  oils  are  used  on  the  feet  as  a  preventive. 

R    PARASITIC  FLIES. 

MYIASIS  (Myiosis). 

The  accidental  invasion  of  the  body  cavities  and  of  the  skin  by  the  larvae 
of  the  diptera  is  known  as  myiasis. 

The  larvae  of  the  Lucilia  macellaria,  the  so-called  screw-worm,  have  heea 
fcnmd  in  the  nose,  in  wounds,  and  in  the  vagina  after  delivery.  They  can 
be  removed  readily  with  the  forceps;  if  there  is  any  difficulty,  thorough 
cleansing  and  the  application  of  an  antiseptic  bandage  is  sufficient  to  kill 
them.  The  ova  of  the  blue-bottle  fly  may  be  deposited  in  the  nostrils,  the 
eiTB,  or  the  conjunctiva — the  myiasis  narium,  aurium,  conjunctivae.  This 
mrasion  rarely  takes  place  unless  these  regions  are  the  seat  of  the  disease. 
In  the  nose  and  in  the  ear  the  larvae  may  cause  serious  inflammation.  Even 
the  urethra  has  not  been  spared  in  these  dipterous  invasions. 

Sastro-inteituial  myiasis  may  result  from  the  swallowing  of  the  larvae  of 
the  common  house-fly  or  of  species  of  the  genus  Anthomyia,  There  are  many 
Ctfes  on  record  in  which  the  larvae  of  the  Musca  domestica  have  been  dis- 
cfatrged  by  vomiting.  Instances  in  which  dipterous  larvae  have  been  passed 
in  the  faeces  are  less  common.  Finlayson,  of  Glasgow,  has  reported  an  inter- 
esting case  in  a  physician,  who,  after  protracted  constipation  and  pain  in 
the  back  and  sides,  passed  large  numbers  of  the  larvae  of  the  flower-fly — 
Anthomyia  canictUaris.  Among  other  forms  of  larvae  or  gentles,  as  they  are 
fometimes  called,  which  have  been  found  in  the  faeces,  are  those  of  the  com- 
mon house-fly,  the  blue-bottle  fly,  and  the  Techomyza  fusca.  The  larvae  of 
other  insects  are  extremely  rare.  It  is  stated  that  the  caterpillar  of  the 
tfthy  moth  has  been  found  in  the  faeces. 

A  specimen  of  the  Homalomyia  scalaris,  one  of  the  privy  flies,  was  sent 
to  me  by  Dr.  Hartin,  of  Kaslo  City,  British  Columbia,  the  larvae  of  which 
were  passed  in  large  numbers  in  the  stools  of  a  man  aged  twenty-four,  a 
nttive  of  Louisiana.  They  were  present  in  the  stools  from  May  1  to  July 
15,  1897. 

Although  no  grave  results  necessarily  follow  the  invasion  of  the  alimen- 
tary tract  by  these  larvae,  yet  they  may  be  the  cause  of  serious  intestinal  ulcer- 
ation manifesting  itself  by  a  dysenteric  disease  with  fatal  result. 

Cutaneous  Kyiasis. — The  most  common  form  of  cutaneous  myiasis  is  that 
in  which  an  external  wound  becomes  "  living,"  as  it  is  called.  This  myiasis 
vnlnenim  is  caused  by  the  larvae  of  either  the  blue-bottle  or  the  common 
flesh-fly. 

The  skin  may  also  be  infected  by  the  larvae  of  the  Musca  vomitoria,  but 
more  commonly  by  the  bot-flies  of  the  ox  and  sheep  which  occasionally  attack 
man.     This  condition  is  rare  in  temperate  climates.     Matas  has  described  a 
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case  in  which  oestrus  lan'se  were  found  in  the  gluteal  r^on.     In  parts 
Central  America  the  eggs  of  another  bot-fly,  the  Dermatobia,  are  not  infi 
qnently  deposited  in  the  skin  and  produce  a  swelling  very  like  the  on 
nan'  boil. 

Dermamyiasia  linearii^  migrans  cestrosa  is  a  remarkable  cutaneous  com 
rion,  obsened  particularly  in  Russia  and  occasionally  in  other  countries, 
which  the  larva  of  Gastrophilus  equi  (Samson),  the  horse  bot-fly,  makes 
slightly  raised  pale  red  "  line  "  which  travels  over  the  body  surface,  sometin 
with  great  rapidity.  It  has  been  referred  to  as  Larva  migrans  and  as  Cre< 
ing  Eruption.     (See  Hamburger,  Journal  of  Cutaneous  Diseases,  1904.) 

Here  may  be  mentioned  among  the  effects  of  insects  the  remarkable  ui 
caria  epidemica,  which  is  caused  in  some  districts  by  the  procession  cat 
pillars,  particularly  the  species  Cnethocampa,  There  are  districts  in  i 
Kahlberger  Schweiz  which  have  been  rendered  almost  uninhabitable  by  1 
irritative  skin  eruptions  caus^  by  the  presence  of  these  insects,  the  actj 
of  which  is  not  necessarily  in  consequence  of  actual  contact  with  them. 

In  Africa  the  larvae  of  the  Cayor  fly  are  not  uncommonly  found  bena 
the  skin  in  little  boils.  In  the  Congo  region,  Dutton,  Todd,  and  Chrit 
found  a  troublesome  blood-sucking  dipterous  larva,  known  as  the  floor  magg 
the  fly  of  which  is  the  Anchmeromyia  luteola. 


SECTION   II. 
SPECIFIC   II^FECTIOUS  DISEASES. 

I.    TYPHOID  FBVEK. 

SeftnitioB. — A  general  infection  caused  by  bacillus  typhosus,  character- 
iied  anatomically  by  hyperplasia  and  ulceration  of  the  intestinal  lymph-folli- 
cles, swelling  of  the  mesaiteric  glands  and  spleen,  and  parenchymatous 
efatnges  in  the  othCT  organs.  There  are  cases  in  which  the  local  changes  are 
sli^t  or  absent,  and  there  are  others  with  intense  localization  of  the  poison 
in  the  lungs,  spleen,  kidneys,  or  cerebro-spinal  system.  Clinically  the  disease 
is  marked  by  fever,  a  rose-colored  eruption,  diarrhoea,  abdominal  tenderness, 
tympanites,  and  enlargement  of  the  spleen ;  but  these  symptoms  are  extremely 
iiconsunt,  and  even  the  fever  varies  in  its  character. 

Historical    Note. — Huxham,    in    his    remarkable   Essay   on    Fevers,   had 
"taken  notice  of  the  very  great  difference  there  is  between  the  putrid  malig- 
noni  and  the  slow  nervous  fever^     In  1813  Pierre  Bretonneau,  of  Tours, 
digtingoished  "  dothienent^rite  "  as  a  separate  disease ;  and  Petit  and  Serres 
described  entero-mesenteric  fever.     In  1829  Louis^  great  work  appeared,  in 
which  the  name  "  typhoid ''  was  given  to  the  fever.     At  this  period  typhoid 
fever  alone  prevailed  in  Paris  and  many  European  cities,  and  it  was  univer- 
«lly  believed  to  be  identical  with  the  continued  fever  of  Great  Britain,  where 
ID  reality  t^'phoid  and  typhus  coexisted.     The  intestinal  lesion  was  regarded 
IS  an  accidental  occurrence  in  the  course  of  ordinary  typhus.     Louis'  stu- 
dents returning  to  their  homes  in  different  countries  had  opportunities  for 
itndving  the  prevalent  fevers  in  the  thorough  and  systematic  manner  of  their 
■ttster.     Among  these  were  certain  young  American  physicians,  to  one  of 
whom,  Gerhard,  of   Philadelphia,   is  due   the  great  honor  of  having  first 
clearly  laid  down  the  differences  between  the  two  diseases.     His  papers  in 
tJie  American  Journal  of  the  Medical  Sciences,  1837,  are  the  first  which 
jhTe  a  full  and  satisfactory  account  of  their  clinical  and  anatomical  distinc- 
tions.   The  studies  of  James  Jackson,  Sr.  and  Jr.,  of  Enoch  Hale  and  of 
<>orge  C.  Shattuck,  of  Boston,  and  of  Alfred  Stills  and  Austin  Flint  made 
the  ^ubject  very  familiar  in  American  medicine.     In  1842  Elisha  Bartlett's 
^ork  appeared,  in  which,  for  the  first  time  in  a  systematic  treatise,  typhoid 
ttd  typhus  fever  were  separately  considered  with  admirable  clearness.     In 
Grwt  Britain  the  recognition  of  the  difference  between  the  two  diseases  was 
▼WT  slow,  and  was  due  largely  to  A.  P.  Stewart,  and,  finally,  to  the  careful 
rtudies  of  Jenner  between  1849  and  1850. 

Btiolagy. — General  Prevalence. — Typhoid  fever  prevails  especially  in 
twnperate  climates,  in  which  it  constitutes  the  most  common  continued  fever. 
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Widoly  distributed  throughout  all  parts  of  the  world,  it  probably  prcsen 
everywhere  the  same  essential  eharaeteris^ties,  aiid  i^  everywhere  an  index  < 
the  sanitary  intelligenee  of  a  eomniunity,  Impvrfett  .sewarje  and  contar 
itKfied  water-snppUf  are  two  special  couditions  favoring  the  di.stribulion  i 
the  bacilli ;  fiiik,  urenrowdinfj^  and  bad  ventUaiwn  are  aceessorie^i  in  lowe 
ing  tile  rusistaiiee  of  tlie  individuals  exposed.  While  from  an  infeeted  perw 
the  diseai?e  may  l>e  spread  by  fiiigers,  food,,  and  fiies. 

In  Entjhmd  and  Wales  in  1M03  tlie  disease  was  fatal  to  3,347  persons, 
mortality  of  100  |>er  million  of  living  iktsous.     It  destroys  more  liv^_ 
proportioT^  to  populatioD  in  towns  tlian  in  the  (ountry.     The  rate  was 
in   li>03  than  in  any  year  for  the  past  twenty  years.     Compared  wit 
ijuinquennial  average,  tliere  was  a  very  marked  nnltietion   (Tatham). 

In  India  the  disease  is  very  prevalent ;  no  rare  or  cre4.*d  is  exempt,"® 
8U   per  eent  of  ibe  cases  of  continued   fever  lasting  three  weeks  prowr 
be  enteric  (  L.  Rogers).  B 

In  the  Utiiied  States,  aeeording  to  the  Census  Report  for  1900,  ty]ffl 
fever  occupies  the  fourth  place  in  the  mortality  list,  causing  35,37 J)  deatl 
Fulton's  recent  stuily  wotdd  inilicate  tbat  typboid  fever  exists  to  a  prt>p< 
tionatcly  greater  extent  in  the  eountry  districts  of  the  United  8tates  than 
the  cities,  and  that  the  propagation  of  the  disease  is  in  general  from  the  eoo 
ivy  to  the  town,  not  from  the  town  to  the  country.  In  the  lTnitt*ii  Sta" 
Army  during  the  year  ending  June  30,  1903,  there  were  otii»  admissions  a 
69  deaths.  M 

In  (ientiantf  the  larger  cities  have  comptaratively  little  typhoid  HI 
The  story  of  Hamburg,  as  tohl  by  Reincke  (Laneet,  i,  U*04),  should  be  n 
by  all  interested  in  the  disease.  iHiring  the  past  twenty-five  years  the  del 
rate  from  enteric  in  Prussia  has  been  reduced  from  an  average  of  over  $ 
less  than  2  per  10,(i(H*  of  the  population.  It  is  still  very  prevalent  in  j| 
of  the  country  districts.  ■ 

Typboid  fever  has  been  one  of  the  great  scourges  of  armies,  and  kilb  t 
maims  more  tban  powder  and  shot.  The  story  of  two  recent  wars  foi^ 
sad  chapter  in  human  inetheiency.  M 

In  the  Spanish-American  AVar  the  report  of  the  Commission  (Be 
Vaughan,  and  Shakespeare)  shows  that  one  fifth  of  the  soldiers  in  the  natio 
encampments  bad  typhoid  fever — -among  lU7,f*T3  men  there  were  20J 
eases,  with  1,580  deaths.  In  90  y>er  cent  of  the  volunteer  regii 
the  disease  broke  out  within  eight  weekis  after  going  into  camp. 
the  opinion  of  the  Commission  the  mo&t  important  factors  were  camp 
tion,  flies,  as  carriers  of  contagion,  anri  the  coutamination  through  th^ 
in  tljc  form  of  dust.  A  stuiiy  of  their  report  brings  out  the  great  imjiorta 
of  direct  infection  in  camps. 

In  the  South  African  War  the  British  army  in  South  Africa  lost 
men  from  typhoid  fever;  only  7,582  men  died  of  wounds  received  in 
As  in  America,  the  disease  was  essentially  one  of  the  statuling  ciimps; 
constantly  on  the  move  were  rarely  much  affected.  While  eontamiii 
water  was  no  donbt  an  important  factor,  as  it  always  is  in  eanip  polluti 
yet  certain  of  the  conditions  of  Africa  were  peiuliar.  Faecal  and  urin 
contamination  must  have  I^een  very  common,  as  in  the  cooking,  perfon 
in  the  open  air,  sand  **  entereti  largely  into  every  article  of  food."     A&  tl 
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ae  of  rties,  they  were  no  doubt  an  important  factor  in  the 
iifectkni  of  both  food  and  drink* 

On  the  other  hand,  at  the  dote  of  writing  (January,  1905),  it  seems  not 
nipfofariile  that  the  Japanese  and  Rw^t^ian  War  may  demonstrate  the  remark- 
atfe  ffiicicncy  of  modern  hygiene  if  curried  out  in  an  intelligent  manner.  It 
ii  ftated  that  in  General  Oku*s  army,  from  May  6th  to  December  1st,  there 
wm^  oolj  133  eases  of  typhoid  fever  and  342  of  dys?entery ! 

Snu^n, — Almost  without  exeeption  the  disease  is  everywhere  more  preva- 
loil  m  the  autumn,  hence  the  old  popular  name  autumnal  fever.  The 
obitiiliYe  ^tudy  of  this  question  by  Sedgwick^  and  Winslow  shows  every- 
vlk^TP  s  j^tT  ■  f>arallelism  between  the  monthly  variatinns  in  temperature 

mi  the  ju  '    of  the  disea^^e.     In  a  few  eities,  notably  Paris,  Philade!- 

|lua,  Chiea^,  and  Dresden,  tlie  eurves  are  irregular,  showing,  in  addition  to 
tfcr  Oiisml  mmmer  ri^e,  two  secondary  maxima  in  the  winter  and  spring*  and 
dlflte  aotbons  suggest  that  epidemics  at  these  seasons  are  eharacteriBtie  of 
dtirw  wbciffc  water  supply  is  most  subject  to  pollution,  Tn  their  opinion  "  the 
VKt  netJiaaQable  explanation  of  the  seasonal  variations  of  typhoid  fever  is  a 
dimrt  ^Bvct  of  the  temiierature  uiK>n  the  persistence  in  nature  of  the  germs 
vhid^  proceed  from  previous  victims  of  the  disea>e/' 

fH  ],300  €«se$  at  the  Johns  Hopkins  Hospital  840  were  in  the  months 
/  i^Tist,  September,  and  October, 

:''S. — Mali's  and  femJile^s  are  about  equally  liable  to  the  disease,  but  males 
Wh  trphoid  are  much  more  fre<|uently  admitted  into  hospitals. 

Jjf/w^Typhoid  fever  is  a  disease  of  youth  and  early  adult  life.  The 
frst^t  itteeeptibility  is  between  the  ages  of  fifteen  and  twenty-five.  Of 
JJSOU  taM0  Imied  in  my  wards  at  the  Johns  Hopkins  Hospital  there  were 
wiet  fifteen  jrears  of  age.  231;  between  fifteen  and  twenty,  253;  between 
ticsST  and  thirty,  fiSO;  lietween  thirty  and  forty,  226;  between  forty  and 
fifty,  88;  between  fifty  and  sixty,  8 ;  above  sixty,  11 ;  age  not  given,  1*  Casea 
ift  nrr  owtt  eixty,  although  Mauges  believes  that  they  are  more  common 
tea  ibe  H?cordi»  show.  As  the  course  ig  often  atypical  the  diagnosis  may  he 
CKtrtain  and  the  di^easiO  not  recognized  until  autopBy.  It  is  not  yery  infre- 
fml  in  ehildhood,  but  infants  are  rarely  attacked,  ilurchison  saw  a  ease 
It  tbr  »ixfh  mijnth.  There  is  no  evidence  that  the  disciise  is  congenital  even 
B  cs^es  in  which  the  mother  has  contracted  it  late  in  pregnancy. 

lfliMitijitl|^. — Not  all  ex]X)st»d  to  the  infection  take  the  disease.     Some  fam- 

Ab  mtLM  more  susceptible  than  others.     One  attack  usually  protects.     Two 

•Itariri  hftte  been  descril)e<l  witliin  a  year.     '*  Of  2,t»<)0  cases  of  enteric  fever 

Hamburg  (reneral  Hospital,  only  14  pcTsons  were  affected  twice  and 

'    pf*f)M)ii  Uiree  times'*    (Dreschfeld).     It  is  well  known  that  usually 

I  m  *hoTt  time  after  recovery  the  immune  substances  disappear  from  the 

'   in  iiiti«*t  cases  the  relative  immunity  lasts  a  long  time,  frequently 

\n  experimental  explanation  for  this  fact  has  been  given  in  the 

^^■miitntinfi  that  animals  which  have  once  reacted  to  the  typhoid  infec- 

iHftf  Ttmt^  in  throwing  out  immune  substances  more  quickly  and  in  larger 

Momti*  vhen  danger  again  threatens  (Cole). 

B4cru.r$  -nruo^us. — The  researches  of  Ek^rth*  KocIk  Oaffky,  and  others 
kife  iliowii  tliat  there  i&  a  special  micro-organism  conslanflif  associated  with 
tiyhiiM  fewr.     («)  Oeneral  (Characters. —  It  is  a  rather  short,  thick,  flagel- 
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later],  motile  bacilluB,  with  rounded  ends,  in  one  of  which,  sometimes  in  boll 
(particularly  in  cultures ),  there  can  be  &een  a  glis^tomng  round  body,  at 
time  believal  to  be  a  spore;  but  these  polar  stTuetnres  are  probably  on 
area^  of  degenerated  protoplasm.     It  grow^  readily  on  various  nutritive  media^ 
and  can  now  be  differentiated  from  Bacillus  coli,  with  which,  and  with  certain 
other  Imcillij  it  i*?  apt  to  be  coufoundeiL    This  organism  now  fulfilb  all  the 
requirementi§  of  Koch'g  law — it  is  conistantly  present,  and  it  grows  outside  tlie 
body  in  a  specific   manner;  the  third  recpuremeut,  the  production  of  the 
dieea^e  experimentally,  hm  been  successfully  rnet  hy  Griinbaum,  of  Leeds,  wh^ 
has  produced  the  disease  in  chimpanzees.     The  bacilli  or  their  toxins  ino^H 
lated  in  large  quantities  into  the  blo^id  of  rabbits  are  pathogenic,  and  Ifl 
some  instances  ulwrative  and  necrotic  lesions  in  the  intestine  may  be  jinv 

.  duee<l.     But  similar  intcistinal  lesions  may  l>e  caused  by  otlier  bacteria,  includ- 

^ing  BaciUu^  coli 

Cultures  are  killed  within  ten  minutes  by  a  temperature  of  60**  C. 
may  live  for  eighteen  weeks  at  —  5**  C\,  although  most  die  within  two  we 
and  all  within  twenty-two  weeks  (Park).  The  typhoid  bacillus  resists 
nary  drying  for  months,  unless  in  very  thin  layers,  when  it  is  killed  in  fire 
to  fifteen  days.  The  direct  rays  of  the  sun  completely  destroy  them  in  from 
four  to  ten  hours'  exposure.  Bouillon  cultures  are  destroyed  by  carbolic  acid^ 
1  to  200,  snrd  by  corrosive  sublimate.  1  to  2,500. 

(b)  Distnbtiiion  in  the  Body. — During  recent  years  our  ideas  in  regard 
to  the  distribution  of  the  t\T>hoid  bacilli  have  been  much  modified,  owing  to 
the  demonstration  that  in  practically  all  cases  the  bacilli  enter  the  circuity 
ing  blood  and  are  carried  throughout  the  body.  During  life  they  may^f 
demonstrated  in  the  circulating  blood,  by  proper  methods,  in  a  large  propor* 
tion  of  cases.  They  occur  in  the  urine  in  from  '25-30  per  cent  of  the  cases. 
By  nw?thods  lately  introduced  (von  Drigalski  and  Conradi),  they  may  be 
isolated  from  the  stools  in  practically  all  cases  at  some  stage.  They  are 
probably  ahvays  present  in  the  rose  spots.  They  are  reported  to  have  been 
cultivated  from  the  sweat,  and  they  undoubtedly  occur  with  considerable 
frequency  in  the  sputum  (Riclmrd.son,  E^au,  and  others).  At  autopsy  they 
are  found  widely  distributed,  most  numerous  and  constant  usually  in  the 
mesenteric  glands,  spleen,  and  gall-bladder,  but  arc  found  in  almost  all 
organs,  even  the  muscles,  uterus,  and  lungs  (von  Drigalski).  Cultures  made 
from  the  intestines  at  autopsy  (according  to  Jiirgens,  and  also  von  Drigalkj^i) 
show  that  they  are  very  few  or  can  not  be  cultivated  from  the  rectum  up  to  tlie 
caecum,  but  above  this  they  increase  in  number,  being  very  numercms  in  the 
duoileuum  and  jejunum,  and  practically  constant  in  cultures  made  from  the 
mucous  membrane  of  the  stomach.  They  are  also  present  in  the  a^sophagus 
and  frequently  on  the  tongue  and  tonsils.  From  endocardial  vegeliitions, 
from  meningeal  and  pleural  exudates  and  from  foci  of  suppuration  in  various 
parts  of  tlie  Ijody,  the  bacilli  Iravc  also  bo*?n  isolated.  A  most  important  and 
remarkable  fact  is  that  at  limits  then-  may  1k^  present  in  the  stools  of  persons 
showing  no  symptoms  of  typhoid  fever,  but  who  have  lived  in  very  close 
ciation  with  typhoid-fever  patients.     This  is  espec^ially  true  of  child 

(c)  The  Btieilfi   Outside  the   Hmhj, — In  sterile  water  the  bacilli  rel 
their  vitality  for  weeks,  but  under  ordinary  conditions,  in  competition 
aaprophytes,  disappear  within  a  few  days.     The  question  of  the  longevity 
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the  trphoid  bftcillas   in  water  is  of  p:reat  importance,  and  has  been  much 

luHMtfl  tn  i'OimcTtion  with  the  suppanetl  pollution  of  the  water^  of  the  Mis- 

fliopfii  br  the  Chicago  drainage  eanah     The  eX}>enu^ents  of  E.  O.  Jonlon 

•BttU  iiMlif'Jite  lliat  the  vitality  wa?  retained  as  a  rule  not  longer  thjin  three 

immStm  -n.     Whether  an  increa!*c  ciui  occur  in  water  i^  not  tinally 

»rnled.     1  I'X'tion  in  the  water  is  dillicuU,  and  although  they  undoubt- 

ire  been  found,  many  such  discoveries  previously  ref>oried  are  not  cer- 

nl  of  tlje  inaccurate  differentiatinn  of  the  typlioid  bacilluti  and 

.1'  intcfrtinal  bacillus  closely  re^^embUnJ2:  it.     Both  Prudden  and 

**  Annid  it  in  water  filters. 

.      are  citieg  deriving  their  ice  supply   from  polluted   i^treams  with 

l#r  d«iih  rate*  from  t^vjihoid  fever.  Seilgwick  and  Wiuslow  conclude  from 
tberrcarefnl  utiidy  that  very  few  typhoid  gerniii  survive  in  ice.  The  Ogdens- 
taffr  epiilemie  in  1 1)02- 03  wai*  apparently  due  to  infection  from  ice, 
Trpboid  bacilli  were  grown  from  frozen  material  in  it  (Hutchins  and 
iWler). 

In  milk  llie  bacilli  undergo  rapid  development  without  changing  its 
ipparmnee.  Tliey  may  pers^ist  for  three  months  in  sour  milk,  ajid  may  live 
krwrvral  diiy«  in  bultrr  made  from  infected  cream. 

BoberUon  ha*  ^hown  that  under  entirely  natural  conditions  typhoid  bacilli 
'"  *:Tf  tn  the  pp{ier  layers  of  the  soil  for  eleven  munth.s.     Yon  Drigalski 
f  »toob  which  contain  typhoid  bacilli  are  kept  at  room  temperature  the 
M  ^fpkom^  fli^p|H*an4  in  a  few  day^. 

The  dire*l  infection  by  duet  of  exposed  food-stuffs,  p^uch  as  milk,  is  very 

pwihhiif     The  buciili  retain  their  vitality  for  many  week$;  in  garden  earth 

livlT'^Mir  daTB,  in  fiher-»?aml  eighty-two  days,  in  dust  of  the  street  thirty 

4^«  Ml  linen  iixty  to  seventy  days*,  on  wood  thirty-t^'o  day^.     (For  addi- 

tmA  iletmiliJ  on  the  bacilhis  ^e  Horton-Smitli's  Goulstoniau  Let^tures,  1900.) 

1|0M9  or  CoKVEYJiKCE. — (ii)  Cofitagio/L — Direct  aerial  transmi.si^ion  doe« 

■H  mpGa  probable.     Each  ea^e  should  be  regarded  as  a  po««sible  source  of 

■ii  ill  III,  mwJ  in  hou^^e^,  hospitals,  schools,  and  barracks  a  widespread  epi» 

^■lAe  tnmy  aripe  from  it.     Fingers,   lVH>d,  and   flies  are  the  chief  means  of 

kati  |iTi»p«gation.     It  h  impossible  for  a  nur&e  to  avoid  finger  contamination, 

mi  wnhomt  icropiilons  care  the  germs  may  be  widely  distributed  in  a  ward 

w  IhrcMighotit  a  house.     Cotton  or  rubber  gloves  are  used  in  some  institu- 

iMk     E^  special  precautions  and  an  unusually  large  proportion  of 

wmmm  tn  ,  we  have  not  been  able  to  avoid  *' house  "  infection  at  the 

Ukm  -  Hospital.     T.  B.  Futcher  has  analyzed  the  31  cases  contracted 

Itke  n^*-|>itiii  among  our  fir*t  1,500  cases:  pbysicians,  5  among  a  total  of 

\;  •  Bori^fs^  H  of  a  total  of  ^>t :  patients,  8  out  of  a  total  of  47,9riH  aibnis- 

4  of  th<»^  occurred  in  a  small  ward  epidemic.     Two  orderlies  were 

rliile  caring  for  typhoid  patients,  and  one  woman  in  charge  of  a 

It  nK>to«  whi*r^  «he  only  handled  clean  linen.     Newman  concludes  from 

CQidjr  of  enteric  in  London  that  direct  personal  infection,  and  infection 

food  mre  th**  two  common  channeb  for  itt^  propagation, 
(&l  Imfftti^n  of  wMcr  is  the  most  tt>mmon  s^ource  tif  wide-spr<jad  epi- 
ygmtiX  of  whirh  have  In'en  shown  to  originate  in  the  contamination 
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of  a  well  or  a  spring,  A  very  striking  one  occurred  at  Plymouth,  Pa./ 
1885,  which  was  investigated  by  Shakespeare*  The  town,  with  a  population 
of  8,000,  was  in  part  supplied  with  drinking-water  from  a  reseiroir  fed  l)y 
a  monntain  stream.  During  January,  February,  and  ilarch.  in  a  cottage, 
by  the  side  of  and  at  a  distance  of  from  (10  to  80  feet  from  this  streac 
man  was  ill  with  typlioid  fever,  Tlie  attendants  were  in  the  habit  at  ni| 
of  throwing  out  the  evacuations  on  the  ground  toward  the  stream.  During 
these  months  the  ground  was  frozen  and  covered  witli  snow.  In  the  latter 
part  of  March  and  early  in  April  there  was  considerable  raiafall  and  a  tliaw, 
in  which  a  large  part  of  the  three  months'  aceunniktion  of  discharges  wasi 
washeti  into  a  bro<>k,  not  (iU  feet  distant.  At  tlie  xavy  time  of  this 
the  patient  had  niunerous  and  copious  discharges.  About  the  10th  of  A 
cases  of  typhoid  fever  broke  out  in  the  town,  a|»pearin^  for  a  time  at 
rate  of  fifty  a  dey.  In  all  about  1,201 1  |>(x>i>b.^  were  attacked.  An  immense 
majority  of  ail  the  cases  were  in  the  part  of  the  town  which  received  waier^ 
from  the  infected  reservoir. 

t^uite  as  instructive  an  instance  is  afforded  by  the  reci-nt  outbreak  at 
ler.  Pa.,  a  town  of  about  1S.H00  people,  situatiil  in  the  mountainous  region" 
western  Pennsylvanra.  The  major  portion  of  the  water-supply  was  drawn, 
from  the  Conoquenessing  Creek,  the  minor  portion  from  a  small  tributary 
called  Tliorn  Creek.  In  the  neighhorhood  of  the  latter  was  erected  by  the 
water  company  a  filtriition  plant  and  reservoir,  giving  the  town  a  presumably 
pure  supply.  On  August  J38,  11H»3.  a  dam  on  Conorjuenessing  Creek  broke* 
interfering  with  the  company's  supply,  and  necessitating  the  sinking  of  welKs 
near  the  creek  and  filtering  the  water.  In  the  middle  of  September  tl*e  filter 
broke  down,  and  water  was  pumped  for  alxiut  a  wtx'k  from  the  creek  directJy 
into  the  reservoir.  On  August  18th  a  case  of  typhoid  fever  occurred  in  fl 
house  near  Thorn  Crtx*k  reservoir,  and  folh)wing  it  four  more.  The  excreta^ 
carelessly  disposal  of.  were  washed  l>y  the  rains  into  the  reservoir,  Thia 
resulted  in  an  alarming  outbreak,  the  total  number  of  cases  reaching  l,364y 
with  115  deaths.  That  not  a  few  cases  arose  ljy  contact  may  he  judged 
from  the  fact  that  10  per  cent  of  the  nurses  conlractcHi  the  disease.  A  most 
interesting  feature  of  the  outbreak,  and  one  offering  indirect  proof  of  tht 
water-supply  being  the  cause,  if  evidence  were  otherwise  lacking,  was  tb® 
relatively  small  number  of  cases  arising  in  a  quarter  of  the  town  supplidl 
by  artesian  wells  (Anderson). 

The  experience  at  Maidstone  in  1807  illustrates  the  wide-spreiid  and 
ous  character  of  an  epidemic  when  the  water-supply  bec-omes  badly  conta 
nated.     The  outbreak  began  al30Ut  the  middle  of  September,  and  within 
first  two  weeks  509  cases  were  reporte<L     By  Oetol>er  27th  lliere  were  1,748 
cases,  and  by  November  17th  1,848  cases.     In  all,  in  a  population  of  Z5^W% 
about  1,900  persons  were  attacked.     No  epidemic  of  the  same  magnitude 
ever  occurred  in  Enghind,  and  it  shows  the  terrible  danger  of  a  badly 
Btructed  water-supply  easily  contaminated  by  surface  drainage. 

(c)  Infeciiori  of  Akx/.— ^lilk  may  be  the  source  of  infection.  One| 
the  most  thoroughly  studied  epidemics  due  to  this  cause  was  that  investigated 
by  Ballard  in  Islington.  The  milk  may  be  contaminated  by  infected  wnivt 
used  in  cleaning  the  cans.  The  milk  epidemics  have  been  collected  by  Ern^t 
Hart  and  by  Kober. 
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The  germs  may  be  conveyed  in  ice,  salads  of  various  sorts,  etc.  The 
dinger  of  eating  celery  and  other  uncooked  vegetables,  which  have  grown 
in  soil  on  which  infected  material  has  been  used  as  a  fertilizer,  must  not 
be  forgotten. 

Oysters, — Much  attention  has  been  paid  of  late  years  to  the  oyster  as  a 
gooree  of  infection.  In  several  epidemics,  such  as  that  in  Middletown, 
reported  by  Conn,  in  Naples,  by  Lavis,  and  the  recent  Winchester  outbreak, 
the  chain  of  circumstantial  evidence  seems  complete.  Most  suggestive 
iporadic  cases  have  also  been  recorded  by  Sir  William  Broadbent  and  others. 
Foote  showed  that  oysters  taken  from  the  feeding-grounds  in  rivers  contain 
t  larger  number  of  micro-organisms  of  all  sorts  than  those  from  the  sea. 
Chantemesse  found  typhoid  bacilli  in  oysters  which  had  lain  in  infected  sea- 
witer,  even  after  they  had  been  transferred  to  and  kept  in  fresh  water  for 
a  time.  The  recent  work  is  not  altogether  harmonious.  Sabattier,  Ducamp, 
tnd  Petit,  repeating  the  work  of  Chantemesse,  had  negative  results.  On  the 
contrary,  C.  W.  Field,  working  in  the  laboratories  of  the  Department  of 
Health,  New  York  (1904),  confirms  the  observations  of  both  Foote  and 
Chantemesse,  but  he  could  not  determine  that  the  bacilli  were  able  to  multiply 
▼ithin  the  oysters.  Mosny,  in  his  report  to  the  French  Government  (1900), 
admits  the  possibility  of  oyster  infection,  but  he  thinks  the  oyster  plays  a 
Tny  small  role  in  relation  to  the  total  morbidity  of  the  disease. 

(d)  Flies. — The  importance  of  flies  in  the  transmission  of  the  disease 
was  brought  out  very  strongly  in  the  Spanish- American  War  in  1898.  The 
Report  of  the  Commission  (Reed,  Vaughan,  and  Shakespeare)  states  that 
*  flies  were  undoubtedly  the  most  active  agents  in  the  spread  of  typhoid  fever. 
Flies  alternately  visited  and  fed  on  the  infected  fa?cal  matter  and  the  food 
in  the  mess-tent.  .  .  .  Typhoid  fever  was  much  less  frequent  among  members 
of  messes  who  had  their  mess-tents  screened  than  it  was  among  those  who 
took  no  such  precautions.''  In  the  South  African  War  there  was  a  perfect 
pbgae  of  flies,  particularly  in  the  enteric  fever  tents,  and  among  the  army 
sargeons  the  opinion  was  universal  that  they  had  a  great  deal  to  do  with  the 
diflwmination  of  the  disease.  Firth  and  Horrocks  demonstrated  the  readi- 
ness with  which  flies  fed  on  typhoid  stools  or  fresh  cultures  of  typhoid 
bacilli  could  infect  sterile  media.  One  of  the  most  interesting  studies  on 
the  question  was  made  in  the  Chicago  epidemic  of  1902  by  Alice  Hamilton. 
Flies  caught  in  two  undrained  privies,  on  the  fences  of  two  yards,  on  the 
wills  of  two  houses,  and  in  the  room  of  a  typhoid  fever  patient  were  used  to 
inoculate  eighteen  tubes,  and  from  five  of  these  tubes  typhoid  bacilli  were 
iwlated. 

(f)  Contamination  of  the  Soil. — Filth,  bad  sewers,  or  cesspools  can  not 
in  themselves  cause  typhoid  fever,  but  they  furnish  the  conditions  suitable 
for  the  preservation  of  the  bacillus,  and  possibly  for  its  propagation. 

The  histor}'  of  typhoid  fever  in  Munich,  as  told  anew  by  Childs  (Lan- 
cet, ii,  1898),  indicates  that  the  soil  pollution  has  much  to  do  with  the  occur- 
rence of  sporadic  cases  and  of  recurrent  outbreaks.  However,  it  has  been 
ihovn  that  in  the  deeper  layers  of  the  soil,  wliere  it  would  be  influenced  by  the 
ground-water,  the  bacillus  can  not  exist,  much  less  multiply. 

Modes  of  Infection. — While  the  bacillus  has  its  primary  seat  of  action 
in  the  lymphatic  tissues  of  the  intestines,  the  fever  is  very  largely  due  to 
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]t«  growtb  in  the  internal  organs.  As  Maelagan  Tery  veil  pats  it,  the  actioi 
i»  dual,  one  «  local  fpecific  action  of  the  parai^ite  oo  the  glands  of  the  inUi 
tines,  and  a  general  actioD  of  tlie  orgamsm  on  the  blood  and  tissues.  A  siagh 
hacilltu  in  ten  dayg»  as  he  says,  might  produce  a  billion,  and  the  incuhatioi 
r«?pn**enl*<  the  |H*ri<id  during  whieh  the  bacilli  are  being  reproduced. 

We  inay  recognize  the  following  groups;  1.  Ordinary  l^pkcid  fever] 
mnrkfd  rni$*ric  If^ion^.  An  immense  majority  of  all  the  cases  are  of 
character;  and  while  the  spleen  and  mesenteric  glands  are  involved  the  Ijia 
pbatic  apparatus  of  tlie  intestinal  Trails  bears  the  brunt  of  the  attac*k.  i 
Cases  in  which  the  intestinal  lesions  are  very  slight^  and  may  l>e  found  onlj 
aft^rr  a  very  ciirefuJ  t^earch.  Jn  reviewing  the  cases  of  "  typhoid  fe\'er  with 
out  inteatinal  lesions,*'  Opie  and  Bassett  call  attention  to  the  fact  that  i| 
many  negative  cases  slight  lesions  really  did  exist,  while  in  others  deall 
oecurre<l  so  late  that  the  lesions;  might  have  healed.  In  some  cases  tl^ 
dliea^  in  a  general  septicR'rnia  with  .symptoms  of  severe  intoxication  and  higl 
fever  and  delirium.  In  others  the  main  lesions  may  be  in  organs — liv0 
gall-bladd<*r,  pleura,  meninges,  or  even  the  endocardium.  3.  Cases  in  wki4 
the  ttfphoid  bacillus  enters  the  body  unihuut  causing  any  lesion  of  the  inisi 
tine.  In  a  number  of  the  earlier  eases  reported  as  such  the  demonst ratio! 
of  the  typhoid  bacillus  was  inconclusive.  In  others  the  intestine  showel 
tuberculous  ulcere,  through  whieh  the  organisms  may  hare  entered.  Bq 
after  excluding  all  these,  a  few  cases  remain  in  whieh  the  demonstration  o 
the  typhciid  Im^illus  was  conclusive,  cases  in  whieh  death  occurred  early,  ani 
yet  after  a  very  careful  search  no  intestinal  lesions  could  be  found  ( PicI 
Cheadle«  Lartigau,  Uu  Cazal).  Undoubtedly  the  intestinal  lesions  may  I 
to  slight  as  not  to  be  recognizable  at  autopsy.  There  is  no  conclusive  efl 
denee  that  typhoid  bacilli  ever  enter  the  body  except  through  the  inte^tini 
tract,  4,  Mij-ed  infi'tllons.  It  is  well  to  dislinguish,  as  Dreschfeld  poinl 
out,  between  double  infections,  as  with  bacillus  tuberculosis,  the  dipht 
bacillus,  and  the  plasmodta  of  Lavcran,  in  which  two  ditfercnt  diseas 
present  and  can  be  readily  distinguished,  and  the  true  mixed  or  seeoH 
infections,  in  wbirh  th«^  conditions  induced  by  one  organism  favor  the 
of  other  pathogenic  forms;  thus  in  the  ordiiuiry  typhoid  fever  casts  ail 
ondary  infection  with  the  colon  bacillus,  the  streptococcus,  staphylocc 
or  tlie  pncumococeus,  is  quite  common,  5.  Para- typhoid  infect ionsj 
18US  (iwyn  rejJoHed  a  renin rkable  ease  from  my  clinic,  which  presente 
of  the  clinical  features  of  tyjihnid  lever,  but  in  wliich  no  serum  reaction  wii 
H,  iyphoftuM  was  present.  From  the  bbrod  of  this  patient  he  isolated  in  jum 
culture  a  bacillus,  difTeri ng  fmni  R  typhosus,  Imt  having  properties  intia 
me^liftte  lK*twLien  i?.  typhosus  and  R,  coli.  This  organism  resembled  on 
which  was  isolated  in  1897  by  Widal  from  an  O'sophageal  abscess,  and  whic 
he  caMed  a  para-colon  bacillus.  In  1900  Cushing  reported  from  the  John 
Hopkins  Hospital  the  cultivation  of  a  similar  organism  from  a  costo-cboi 
dral  abst^ess  following  an  attack  resembling  typhoid  fever.  These  organialR 
belong  in  a  group  which  also  wiitains  B.  ettterlttdis,  described  as  the  caul 
of  meat  poisoning,  and  also  several  varietii^  causing  diseases  in  aniraall 
Since  19U0,  following  the  introduction  of  more  accurate  bacteriologioi 
methods,  similar  organisms  have  l>een  cultivated  from  numerous  eases  (no" 
weU  OTer  a  hundred)  ctinieally  like  mild  typhoid.     Enlargement  of  the  splea 
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kas  been  quite  constantly  present,  while  rose  spots  have  been  frequently  seen, 
tnd  intestinal  symptoms,  even  haemorrhages,  have  occurred.  The  cases  have 
been  reported  all  over  the  world,  isolated  or  in  small  epidemics,  so  that 
the  organism  must  have  a  very  wide  distribution.  An  outbreak  has  been 
leported  by  Conradi,  von  Drigalski,  and  Jiirgens,  in  which  38  cases  were 
coosidered  as  due  to  this  organism.  Further  studies  have  shown  that  the 
ofjginisms  are  not  all  identical.  Whether,  however,  it  is  justifiable  to  con- 
ctode  from  agglutination  reactions  alone  that  one  is  dealing  with  an  infec- 
tion caused  by  one  of  these  intermediate  organisms  is  somewhat  doubtful. 
The  terms  para-colon  and  para-typhoid  organisms  have  been  applied  to  the 
entire  group,  but  probably  the  latter  term  should  be  restricted  to  those  mem- 
bers causing  infections  resembling  t3rphoid  fever,  and  the  term  para-typhoid 
iSection  be  applied  to  this  condition.  Five  autopsy  reports  have  been  col- 
lected by  Welb  and  Scott  (Journal  of  Infectious  Diseases,  vol.  i).  From 
diefie  reports  it  would  appear  that  the  lesions  differ  from  those  of  typhoid 
fcfer.  The  enlargement  of  the  spleen  is  constant,  as  in  typhoid,  but  the  intes- 
tinal lesions  are  quite  variable.  In  three  of  the  cases  there  was  extensive 
nlcoYtion,  but  the  reporters  of  all  these  cases  agree  in  likening  the  ulcers  to 
those  of  dysentery  rather  than  to  those  of  typhoid  fever.  In  all  cases  there 
us  also  an  absence  of  any  alterations  of  Beyer's  patches,  the  solitary  follicles, 
and  of  the  mesenteric  glands. 

Products  of  the  Orowth  of  the  Bacilli, — ^Brieger  isolated  from  cultures 
a  poison  belonging  to  the  group  of  ptomaines — typhotoxin.  Later  he  and 
Fnenkel  isolated  a  poison  belonging  to  the  group  of  toxalbumins.  Accord- 
ing to  Pfeiflfer,  the  chief  poison  belongs  to  the  intracellular  group  of  toxins. 
Sidney  Martin  has  isolated  a  poison  which  is  in  the  nature  of  a  secretion, 
but  does  not  differ  from  that  contained  within  the  bacterial  cell.  Injected 
into  animals  it  causes  lowering  of  temperature,  diarrhoea,  loss  of  weight,  and 
degeneration  of  the  myocardium.  Its  chemical  nature  is  not  known.  Sim- 
ilar, but  weaker,  poisons  may  also  be  isolated  from  cultures  of  Bacillus  coli 
and  other  members  of  this  group.  No  toxins  have  yet  been  isolated  which 
ciffiie  changes  in  animals  at  all  comparable  to  typhoid  fever  in  human  beings. 

■orbid  Anatomy. — Intestines. — A  catarrhal  condition  exists  through- 
wit  the  small  and  large  bowel.  Specific  changes  occur  in  the  lymphoid  ele- 
ments, chiefly  at  the  lower  end  of  the  ileum.  The  alterations  which  occur 
are  most  conveniently  described  in  four  stages : 

1.  Hyperplasia^  which  involves  the  glands  of  Peyer  in  the  jejunum  and 
ilewn,  and  to  a  variable  extent  those  in  the  large  intestine.  The  follicles 
are  swollen,  grayish-white  in  color,  and  the  patches  may  project  to  a  dis- 
tance of  from  three  to  five  mm.  In  exceptional  cases  they  may  be  still  more 
prominent.  The  solitary  glands,  which  range  in  size  from  a  pin's  head  to 
t  Urge  pea,  are  usually  deeply  imbedded  in  the  submucosa,  but  project  to  a 
nritble  extent.  Occasionally  they  are  very  prominent,  and  may  be  almost 
Hnneulnted.  Microscopical  examination  shows  at  the  outset  a  condition  of 
kjp^nemia  of  the  follicles.  Later  there  is  a  great  increase  and  accumula- 
tion of  cells  of  the  lymph-tissue  which  may  even  infiltrate  the  adjacent 
auooiia  and  the  muscularis;  and  the  blood-vessels  are  more  or  less  eom- 
pr«i!i€d,  which  gives  the  whitish,  anaemic  appearance  to  the  follicles.  The 
«U«  have  all  the  characters  of  ordinary  lymph-corpuscles.  Some  of  them, 
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hotrever,  are  larger,  epithelioid,  and  contain  several  nuclei.     OccasionaUj 
cells  containing  red  blood-corpuscles  are  seen.     This  so-called  medullary  infill  4 
tration,  which  is  always  more  intense  toward  the  lower  end  of  the  ileum,  i 
reaches  its  height  from  the  eighth  to  the  tenth  day  and  then  undergoes  one  J 
of  two  changes,  resolution  or  necrosis.    Death  very  rarely  takes  place  at  thia . 
stage.     Resolution  is  accomplished  by  a  fatty  and  granular  change  in  the  l 
cells,  which  are  destroyed  and  absorbed.     A  curious  condition  of  the  patches  j 
is  produced  at  this  stage,  in  which  they  have  a  reticulated  appearance,  the  \ 
plaques  a  surface  reticulee.    The  swollen  follicles  in  the  patch  undergo  reso-  *=. 
lution  and  shrink  more  rapidly  than  the  surrounding  framework,  or  what  is  , 
more  probable  the  follicles  alone,  owing  to  the  intense  hyperplasia,  become  \ 
necrotic  and  disintegrate,  leaving  the  little  pits.     In  this  process  superficial  I 
haemorrhages  may  result,  and  small  ulcers  may  originate  by  the  fusion  of   . 
these  superficial  losses  of  substance.  ; 

Except  histologically  there  is  nothing  distinctive  in  the  hyperplasia  of  the 
lymph-follicles;  but  apart  from  enteric  we  rarely  see  in  adults  a  marked 
affection  of  these  glands  with  fever.  In  children,  however,  it  is  not  uncom- 
mon when  death  has  occurred  from  intestinal  affections,  and  it  is  also  met 
with  in  measles,  diphtheria,  and  scarlet  fever. 

2.  Necrosis  and  Sloughing. — When  the  hyperplasia  of  the  lymph-follicles 
reaches  a  certain  grade,  resolution  is  no  longer  possible.  The  blood-vessels 
become  choked,  there  is  a  condition  of  anaemic  necrosis,  and  sloughs  form 
which  must  be  separated  and  thrown  off.  The  necrosis  is  probably  due  in 
great  part  to  the  direct  action  of  the  bacilli.  According  to  Mallory,  there 
occurs  a  proliferation  of  endothelial  cells  due  to  the  action  of  a  toxin.  These 
cells  are  phagocytic  in  character,  and  the  swelling  of  the  intestinal  lymphoid 
tissue  is  due  almost  entirely  to  their  formation.  The  necrosis,  he  thinks, 
is  due  to  the  occlusion  of  the  veins  and  capillaries  by  fibrinous  thrombi,  which 
owe  their  origin  to  degeneration  of  phagocytic  cells  beneath  the  lining  endo- 
thelium of  the  vessels.  The  process  may  be  superficial,  affecting  only  the 
upper  part  of  the  mucous  coat,  or  it  may  extend  to  and  involve  the  submu- 
cosa.  The  "  slough  "  may  sometimes  lie  upon  the  Peyer's  patch,  scarcely 
involving  more  than  the  epithelium  (Marchand).  It  is  always  more  intense 
toward  the  ileo-caecal  valve,  and  in  very  severe  cases  the  greater  part  of  the 
mucosa  of  the  last  foot  of  the  ileum  may  be  converted  into  a  brownish-black 
eschar.  The  necrotic  area  in  the  solitary  glands  forms  a  yellowish  cap 
which  often  involves  only  the  most  prominent  point  of  a  follicle.  The  extent 
of  the  necrosis  is  very  variable.  It  may  pass  deep  into  the  muscular  coat, 
reaching  to  or  even  perforating  the  peritonaeum. 

3.  Ulceration, — The  separation  of  the  necrotic  tissue — the  sloughing — 
is  gradually  effected  from  the  edges  inward,  and  results  in  the  formation 
of  an  ulcer,  the  size  and  extent  of  which  are  directly  proportionate  to  the 
amount  of  necrosis.  If  this  be  superficial,  the  entire  thickness  of  the  mucosa 
may  not  be  involved  and  the  loss  of  substance  may  be  small  and  shallow. 
More  commonly  the  slough  in  separating  exj)oses  the  submucosa  and  mus- 
cularis,  particularly  the  latter,  which  forms  the  floor  of  a  majority  of  all 
typhoid  ulcers.  It  is  not  common  for  an  entire  Peyer's  patch  to  slough 
away,  and  a  perfectly  ovoid  ulcer  opposite  to  the  mesentery  is  rarely  seen. 
Irregularly  oval  and  rounded  forms  are  most  common.     A  large  patch  may 
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present  three  or  four  ulcers  divided  by  septa  of  mucous  membrane.  The 
terminal  6  or  8  inches  of  the  mucous  membrane  of  the  ileum  may  form  a 
large  ulcer,  in  which  are  here  and  there  islands  of  mucosa.  The  edges  of 
the  ulcer  are  usually  swollen,  soft,  sometimes  congested,  and  often  under- 
mined. At  a  late  period  the  idcers  near  the  valve  may  have  very  irregular 
nnnous  borders.  The  base  of  a  typhoid  ulcer  is  smooth  and  clean,  being 
nfoally  formed  of  the  submucosa  or  of  the  muscularis. 

There  may  be  large  ulcers  near  the  valve  and  swollen  hyperaemic  patches 
of  Peyer  in  the  upper  part  of  the  ileum. 

4.  Healing, — ^This  begins  with  the  development  of  a  thin  granulation 
tisene  which  covers  the  base.  Occasionally  an  appearance  is  seen  as  if  an 
Bker  had  healed  in  one  place  and  was  extending  in  another.  The  mucosa 
gradually  extends  from  the  edge,  and  a  new  growth  of  epithelium  is  formed. 
The  glandular  elements  are  reformed ;  the  healed  ulcer  is  somewhat  depressed 
tnd  is  usually  pigmented.  In  death  during  relapse  healing  ulcers  may  be 
Men  in  some  patches  with  fresh  ulcers  in  others. 

We  may  say,  indeed,  that  healing  begins  with  the  separation  of  the 
flougfas,  as,  when  resolution  is  impossible,  the  removal  of  the  necrosed  part 
i?  the  first  step  in  the  process  of  repair.  In  fatal  cases,  we  seldom  meet  with 
endeneea  of  cicatrization,  as  the  majority  of  deaths  occur  before  this  stage 
»  reached.  It  is  remarkable  that  no  matter  how  extensive  the  ulceration  has 
b«n,  healing  is  never  associated  with  stricture,  and  typhoid  fever  does  not 
appear  as  one  of  the  causes  of  intestinal  obstruction.  Within  a  ver}'  short 
time  all  traces  of  the  old  ulcers  disappear. 

Labob  Intestine. — The  caecum  and  colon  are  affected  in  about  one  third 
of  the  cases.  Sometimes  the  solitary  glands  are  greatly  enlarged.  The 
akers  are  usually  larger  in  the  caecum  than  in  the  colon. 

PssfORATiON  OF  THE  BowEL. — Incidence  at  Autopsy, — J.  A.  Scott's 
fignres,  embracing  9,713  cases  from  recent  English,  Canadian,  and  American 
wnroes,  give  351  deaths  from  perforation  among  1,037  deaths  from  all 
cnsea,  a  percentage  of  33.8  of  the  deaths  and  3.6  of  the  cases.  The  German 
itatistics  give  a  much  lower  proportion  of  deaths  from  perforation ;  Munich 
in  2,000  autopsies,  6.7  per  cent  from  perforation;  Basle  in  2,000  autopsies, 
12  per  cent  from  perforation;  Hamburg  in  3,686  autopsies,  1.2  per  cent 
from  perforation  (Hector  Mackenzie,  Lancet,  1903).  At  the  Johns  Hopkins 
Hospital  among  1,500  cases  of  typhoid  fever  there  were  43  with  perforation. 
Twenty  of  these  were  operated  upon,  with  7  recoveries.  One  other  case  died 
of  the  fojuemia  on  the  eighth  day  after  operation.  At  the  Pennsylvania  Hos- 
pittl  there  were  50  cases  of  perforation  among  1,948  cases.  Chomel  remarks 
thtt  "  the  accident  is  sometimes  the  result  of  ulceration,  sometimes  of  a  true 
odiar,  and  sometimes  it  is  produced  by  the  distention  of  the  intestine,  caus- 
ing the  rupture  of  tissues  weakened  by  disease."  As  a  rule,  sloughs  are 
Inherent  about  the  site  of  perforation.  The  site  is  usually  in  the  ileum, 
W  times  in  Hector  Mackenzie's  collection  of  264  cases ;  the  jejunum  twice, 
the  large  intestine  22  times,  and  the  appendix  9  times  in  his  series.  As  a 
nile,  the  perforation  occurs  within  twelve  inches  of  the  ileo-caecal  valve. 
Tliere  may  be  two  or  three  separate  perforations.  J.  A.  Scott  describes  two 
iiitinct  varieties:  first,  the  more  common  single,  circular,  pin-point  in  size, 
te  to  the  extension  of  a  necrotic  process  through  the  base  of  a  small  ulcer. 
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The  second  variety,  produced  by  a  large  area  of  tissue  becoming  necrot 
ranges  in  size  from  the  finger-tip  to  3  cm.  in  diameter. 

Death  from  hcBtnorrhnge  occurred  in  99  of  the  Munich  cases,  and  in  If 
of  137  deaths  in  my  1,500  cases.    The  bleeding  seems  to  result  directly  fr 
the  separation  of  the  sloughs.     I  was  not  able  in  any  instance  to  find  tb 
bleeding  vessel.     In  one  case  only  a  single  patch  had  sloughed,  and  a  fir 
clot  was  adherent  to  it.     The  bleeding  may  also  come  from  the  soft  swoUe 
edges  of  the  patch. 

The  mesenteric  glands  show  hyperaemia  and  subsequently  become  greatljl 
swollen.  Spots  of  necrosis  are  common.  In  several  of  my  cases  suppuraticml 
had  occurred,  and  in  one  a  large  abscess  of  the  mesentery  was  present.  Thai 
rupture  of  a  softened  or  suppurating  mesenteric  gland,  of  which  there  axa  [ 
only  five  or  six  cases  in  the  literature,  may  cause  either  fatal  hsemorrhage  of  5 
peritonitis.  LeConte  has  successfully  operated  upon  the  latter  condition.  * 
The  bunch  of  glands  in  the  mesentery,  at  the  lower  end  of  the  ileum,  is  espe-  ^ 
cially  involved.     The  retroperitoneal  glands  are  also  swollen. 

The  spleen  is  invariably  enlarged  in  the  early  stages  of  the  disease.  In 
only  one  of  my  cases  did  it  exceed  20  ounces  (600  grams)  in  weight.  The 
tissue  is  soft,  even  diffluent.  Infarction  is  not  infrequent.  Rupture  may 
occur  spontaneously  or  as  a  result  of  injury.  In  the  Munich  autopsies  there 
were  5  instances  of  rupture  of  the  spleen,  one  of  which  resulted  from  a  gan- 
grenous abscess. 

The  bone-marrow  shows  changes  very  similar  to  those  in  the  lymphoid 
tissues,  and  there  may  be  foci  of  necrosis  (Longcope). 

The  liver  shows  signs  of  parenchymatous  degeneration.  Early  in  the  dis- 
ease it  is  hyperaemic,  and  in  a  majority  of  instances  it  is  swollen,  somewhat 
pale,  on  section  turbid,  and  microscopically  the  cells  are  very  granular  and 
loaded  with  fat.  Nodular  areas  (microscopic)  occur  in  many  cases,  as 
described  by  Hanford.  Reed,  in  Welch's  laboratory,  could  not  determine 
any  relation  between  the  groups  of  bacilli  and  these  areas  (Studies  II).  Some 
of  the  nodules  are  lymphoid,  others  are  necrotic  (Amyot).  In  12  of  the 
Munich  autopsies  liver  abscess  was  found,  and  in  3,  acute  yellow  atrophy. 
Pylephlebitis  may  follow  abscess  of  the  mesentery  or  perforation  of  the  appen- 
dix. Affections  of  the  gall-bladder  are  not  uncommon,  and  are  fully 
described  under  the  clinical  features. 

Kidneys. — Cloudy  swelling,  with  granular  degeneration  of  the  cells  of 
the  convoluted  tubules,  less  commonly  an  acute  nephritis,  may  be  present 
Rayer,  Wagner,  and  others  described  the  occurrence  of  numerous  small 
areas  infiltrated  with  round  cells,  which  may  have  the  appearance  of  lym- 
phomata,  or  may  pass  on  to  softening  and  suppuration,  producing  the  so- 
called  miliary  abscesses.  It  is  usually  a  late  change.  The  typhoid  bacilli 
have  been  found  in  these  areas.  They  may  also  be  found  in  the  urine.  The 
kidneys  in  cases  of  typhoid  bacilluria  may  show  no  changes  other  than  cloudy 
swelling.  Diphtheritic  inflammation  of  the  pelvis  of  the  kidney  may  occur. 
It  was  present  in  3  of  my  cases,  in  one  of  which  the  tips  of  the  papillae  were 
also  affected.  Catarrh  of  the  bladder  is  not  uncommon.  Diphtheritic  inflam- 
mation of  this  viscus  may  also  occur.     Orchitis  is  occasionally  met  with. 

Respiratory  Organs. — Ulceration  of  the  larynx  occurs  in  a  certain  num- 
ber of  cases ;  in  the  Munich  series  it  was  noted  107  times.     It  may  come  oil 
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tl  iht  Aune  time  ai  tbe  ulceration  in  the  ileum.  It  occurt;  in  the  pogterior 
wll^  at  the  Insertion  of  the  cords,  at  the  base  of  the  epiglottis,  and  on  the 
ai;^>«pglQlljdf%an  folds.  The  cartilages  are  very  apt  to  become  involved.  In 
6irlil)er  periods  catarrhal  and  diplitheritic  ulcers  may  l>e  present. 

CEdenM  of  the  glottij^  was  p^ei^ent  in  20  of  the  Munich  ca@eg,  in  8  of 
wfcidi  tfftdieotoniy  wag  performed,  Diphtheritis  of  the  pharynx  and  lar}mx 
k  Dot  vwy  uncommon.  It  occurred  in  a  most  extentsive  form  in  '^  of  my 
Lobar  pneumonia  may  be  found  early  in  the  disease  (t^ee  Pneumo- 
'itms),  or  it  may  be  a  late  event.  Hypostatic  congestion  and  the  con- 
^am  at  the  lung  spoken  of  as  splenization  are  very  common.  GaDgreue 
if  tlic  Itmg  occurred  in  40  cases  in  the  Idunich  fteries;  abscess  of  the  lung 
m  H;  hji^morrhagic  infarction  in  12S),  Pleurisy  is  not  a  very  cf^mmon  event. 
nriiioiis  pleurisy  oc^curred  in  about  6  per  cent  of  the  Munich  cases,  and 
■Bpmita  In  nearly  2  per  cent. 

CllAKOES  IS  THE  CiBCCTLATORY  SYSTEM. — Henrt  Lcsions, — EndomrdUis^ 

tuot  a  common  complication,  is  probably  more  frequent  than  is  generally 

seed.     It  was  present  without  being  suspected  in  three  out  of  H5  cases 

ag  to  autopsy,  while  in  three  other  cases  of  my  series  the  clinical  syrap- 

I  Ih  iiiggtsted  its  presence.     The  typhoid  bacilli  have  been   found   in  the 

Pericarditis  was  present  in  14  cases  of  the  Munich  autopsies. 

ij<  not  very  infrequent.      In  protracttHl  eases  the  muscle-fibre  is 

^aoft,  flabby,  and  of  a  pale  yellowish-brown  color.     The  softening  may 

JalfUiN!^  though  rarely  of  the  grade  described  by  Stokes  in  typhus  fever, 

IvUch,  wh<?u  held  aj>e.t  up  by  the  vessels,  the  organ  collapsed  over  the  hand, 

a  mu^hroom-hke  cap.     Microscopically,  the  tibres  may  show  little 

m  wm  cliang;^^  even  when  the  impulse  of  the  heart  has  bc*en  extremely  feeble. 

i  rrmntdar  parenchymatous  degeneration   is  common.     Fatty  degeneration 

•*    presient,   particularly   in    long-standing   cases    with    ansemia.     The 

chaiige  is  not  common.     The  segmenting  myo<:'arditis,  in  which  the 

aahflaoiee  is  softened  so  that  the  musck^s  separate,   has  also  bet*n 

bat  probably  as  a  post-mortem  change. 

Lemons  of  the  Bhod^vesseh. — Changes  in  the  arteries  are  not  infret|uent. 

Jk  21  of  ht  ca»«8  in  our  series,  in  which  then*  were  notes  on  the  state  of  the 

,  irmh  emlarteritis  was  present,  and  in  13  of  02  cases  in  which  the  condi- 

\^  the  coronary  artrries  was  nott'd  similar  changes  were  found  (Thayer). 

of   a    peripheral   vessel    with   thrombus   formation   is   not    nncom- 

BaciUi  have  bt^n  found  in  the  thrombi.     The  artery  may  be  blocketl 

[a  thrombuit  of  cardiac  origin — an  embolus — but  in  the  great  mnjority  of 

lh<?y  are  autochthonous  and  due  to  arteritis,  obliterating  or  partial. 

in  the  veins  is  very  much  more  fn^pjent  than  in  the  arteries,  hut 

a  6criou8  evtnt.     It  is  most  frecjuent  in  the  femoral,  and  in  the 

taere  often  than  the  right.     The  consequences  are  fully  considered  under 

)  MffmfiamM, 

fXlBVOCia  St«T1M. — There  arc  very  few  obvious  changes  met  with.     Men- 

m  extreroelj  rare.     It  occurred  in  only  11  of  the  2,0tJU  Munich  cases. 

•  exudatioD  may  be  either  sercms,  sero-fibrinoufi,  or  purulent,  and  typhoid 

It  have  beef]  i**olated.     Five  cases  of  serous  and  one  of  purulent  menin- 

crriirred  in  our  series  (Cole).     Optic  neuritis,  which  occurs  sometimes 

fever,  haa  not,  so  far  as  I  know,  been  described  in  connection  with 
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the  meningitis.  The  anatomical  lesion  of  the  aphasia — seen  not  infrequently 
in  children — ^is  not  known,  possibly  it  is  an  encephalitis.  Parenchymatous 
changes  have  been  met  with  in  the  peripheral  nerres,  and  appear  to  be  not 
very  uncommon,  even  when  there  have  been  no  symptoms  of  neuritis. 

The  voluntary  muscles  show,  in  certain  instances,  the  changes  described 
by  Zenker,  which  occur,  however,  in  all  long-standing  febrile  aflfections,  and  * 
are  not  peculiar  to  typhoid  fever.  The  muscle  substance  within  the  sarco- 
lemma  undergoes  either  a  granular  degeneration  or  a  hyaline  transformation. 
The  abdominal  muscles,  the  adductors  of  the  thighs,  and  the  pectorals  are 
most  commonly  involved.  Bupture  of  a  rectus  abdominis  has  been  found 
post  mortem.  Hsemorrhage  may  occur.  Abscesses  may  develop  in  the  mus- 
cles during  convalescence. 

Symptomi. — In  a  disease  so  complex  as  tjrphoid  fever  it  will  be  well  first 
to  give  a  general  description,  and  then  to  study  more  fully  the  symptoms, 
complications,  and  sequelsB  according  to  the  individual  organs. 

General  Description. — The  period  of  incubation  lasts  from  "eight  to 
fourteen  days,  sometimes  twenty-three"  (Clinical  Society),  during  which 
there  are  feelings  of  lassitude  and  inaptitude  for  work.  The  onset  is  rarely 
abrupt.  In  the  1,500  cases  there  occurred  at  onset  chills  in  334,  headache  in 
1,117,  anorexia  in  825,  diarrhoea  (without  purgation)  in  516,  epistaxis  in 
323,  abdominal  pain  in  443,  constipation  in  249,  pain  in  right  iliac  fossa 
in  10.  The  patient  at  last  takes  to  his  bed,  from  which  event,  in  a  majority 
of  cases,  the  definite  onset  of  the  disease  may  be  dated.  During  the  first 
week  there  is,  in  some  cases  (but  by  no  means  in  all,  as  has  long  been  taught), 
a  steady  rise  in  the  fever,  the  evening  record  rising  a  degree  or  a  degree  and 
a  half  higher  each  day,  reaching  103**  or  104**.  The  pulse  is  rapid,  from  100 
to  110,  full  in  volume,  but  of  low  tension  and  often  dicrotic;  the  tongue  is 
coated  and  white ;  the  abdomen  is  slightly  distended  and  tender.  Unless  the 
fever  is  high  there  is  no  delirium,  but  the  patient  complains  of  headache,  and 
there  may  be  mental  confusion  and  wandering  at  night.  The  bowels  may  be 
constipated,  or  there  may  be  two  or  three  loose  movements  daily.  Toward 
the  end  of  the  week  the  spleen  becomes  enlarged  and  the  rash  appears  in  the 
form  of  rose-colored  spots,  seen  first  on  the  skin  of  the  abdomen.  Cough  and 
bronchitic  symptoms  are  not  uncommon  at  the  outset. 

In  the  second  week,  in  cases  of  moderate  severity,  the  symptoms  become 
aggravated;  the  fever  remains  high  and  the  morning  remission  is  slight. 
The  pulse  is  rapid  and  loses  its  dicrotic  character.  There  is  no  longer  head- 
ache, but  there  are  mental  torpor  and  dulness.  The  face  looks  heavy;  the 
lips  are  dry;  the  tongue,  in  severe  cases,  becomes  dry  also.  The  abdominal 
symptoms,  if  present — diarrhoea,  tympanites,  and  tenderness — ^become  aggra- 
vated. Death  may  occur  during  this  week,  with  pronounced  nervous  symp- 
toms, or,  toward  the  end  of  it,  from  haemorrhage  or  perforation.  In  mild 
cases  the  temperature  declines,  and  by  the  fourteenth  day  may  be  normal. 

In  the  third  week,  in  cases  of  moderate  severity,  the  pulse  ranges  from 
110  to  130;  the  temperature  now  shows  marked  morning  remissions,  and 
there  is  a  gradual  decline  in  the  fever.  The  loss  of  flesh  is  now  more  notice- 
able, and  the  weakness  is  pronounced.  Diarrhoea  and  meteorism  may  now 
occur  for  the  first  time.  Unfavorable  symptoms  at  this  stage  are  the  pul- 
monary complications,  increasing  feebleness  of  the  heart,  and  pronounced 
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Utfium  mth  mueicular  tromnr.     Special  dangers  are  perforation  aad  haem- 

Vfilh  the  fourth  wetk\  m  a  majority  of  instances,  convalescence  begins, 
TW  tempemtur^  gnidujiUy  reaches  the  normal  point,  the  diarrhcra  stops, 
Ik  toBgne  deans,  ^^d  the  desire  for  food  returns.  In  severe  cases  the  fourth 
aai  fPftn  the  fifth  week  may  present  an  aggravated  picture  of  the  third ;  the 
fitiait  grows  weaker,  the  pnlse  is  more  rapid  and  feeble,  the  tongue  dry,  and 
tteaUocr^'  '  'led.  He  lies  in  a  condition  of  profound  stupor,  with  low 
■lUciliig  i  and  subsultus  tendinura,  and  passes  the  fteces  and  urine 

mlontanlj.     Heart-failure  and  secondary  complications  are  the  chief  dan- 
pn  of  •'      pi  no<!^ 

In  'I  and  sixth  weeks  protracted  cases  may  still  show  irregular 

tmr^  and  convalescence  may  not  set  in  until  after  the  fortieth  day.  In  this 
pnoA  we  meet  with  relap&es  in  the  milder  forms  or  slight  recrudescence  of 
tirf-  ft-Trr.  At  this  time,  too,  occur  many  of  the  complications  and  sequelae. 
SfcriAL  Features  akd  Sympi^ms, — Mode  of  Onset, — As  a  rule,  the 
Bin*  come  on  insidiously,  and  the  patient  is  unable  to  fix  definitely 
^time  at  which  he  began  to  fee!  ilL  The  following  are  the  most  important 
itkiiM  from  this  common  course: 

{§\  Onset  with  Pronounced,  sometimes  Sudden,  Nervous  Manifestations, 
be,  of  a  severe  and  intractable  nature,  is  by  no  means  an  infrtM|uent 
inmiptom.     Again,  a  severe  facial  neuralgia  may  for  a  few  days  put 
^prmctifioner  off  his  guard.     In  cases  in  which  the  patients  have  kept  about 
a?  •"  *'     ny^  fought  the  disease,  the  very  first  manifestation  may  be  pro- 
am*     Such  patients  may  even  leave  home  and  wander  about 
kt  dajK     In  rare  cfl'«es  the  disease  sets  in  with  the  most  intense  cerebro- 
iKAj  *]rmptoms,  fiimulating  meningitis — severe  headache,   photophobia,  re- 
.  of  the  bead,  twitching  of  the  muscles,  and  even  convulsions.     Occa- 
wjv  drowaitie^a,  stupor,  and  signs  of  basilar  meningitis  may  exist  for  ten 
AT  more  before  the  characteristic  symptoms  develop;  the  onset  may  be 
Htanfa. 
{k}   With    Pronounced    Pulmonary    Symptoms, — The    initial    bronchial 
may  be  of  great  severity  and  obscure  the  other  features  of  the  disease, 
■  faking  ftill  are  those  cases  in  which  the  disease  sets  in  with  a  single 
witii  pain  in  the  side  and  all  the  characteristic  features  of  lobar  pneu- 
or  of  acut*>  pleurisy ;  or  tuberculosis  is  suspected . 
{c\   With  Intense  Qa^ tropin t est inal  Symptoms. — ^The  incessant  vomiting 
afti  paiB  may  I<*ad  to  a  sus()icion  of  poisoning,  or  the  case  may  be  sent  to 
i  Mtreical  wards  for  appendicitis, 

id\    With  Mi/mptomM  ftf  an  arute  nephritis^  smoky  or  bloody  urine,  with 
Kh  albfimiii  and  tube-casts. 

(*)  Amhnlaiory  Form. — Deserving  of   especial   mention  are  those  cases 
aC  typhoid  (eter  in  which  the  patient  keeps  about  and  attempts  to  do  work, 
Ipcdapfe  takes  a  long  journey  to  his  home.     He  may  come  under  observa- 
Sar  the  firal  time  with  a  temperature  of  104"  or  105°,  and  with  the  rash 
Maoy  of  the^e  cases  run  a  severe  course,  and  in  general  hospitals 
c<N3tribQt«^  largely  to  the  total  mortality.     Finally,  there  are  rare  in- 
in  which  typhoid  is  unsuspected  until  perforation,  or  a  profuse  hsBm- 
frofD  lfa#  bowela  occurs. 
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Facial  Aspect. — Early  in  the  disease  the  cheeks  are  flushed  and  the  eyes 
bright.  Toward  the  end  of  the  first  week  the  expression  becomes  more  list- 
less^ and  when  the  disease  is  well  established  the  patient  has  a  dull  and  heavy 
look.  There  is  never  the  rapid  anaemia  of  malarial  fever,  and  the  color  of  the 
lips  and  cheeks  may  be  retained  even  to  the  third  week. 

Fevbr. — (a)  Regular  Course.  (Chart  II.) — In  the  stage  of  invasion  the 
fever  rises  steadily  during  the  first  five  or  six  days.  The  evening  temperature 
is  about  a  degree  or  a  degree  and  a  half  higher  than  the  morning  remission, 
so  that  a  temperature  of  104**  or  105**  is  not  uncommon  by  the  end  of  the  first 
week.  Having  reached  the  fastigium  or  height,  the  fever  then  persists  with 
very  slight  daily  remissions.  The  fever  may  be  singularly  persistent  and 
but  little  influenced  by  bathing  or  other  measures.  At  the  end  of  the  second 
and  throughout  the  third  week  the  temperature  becomes  more  distinctly  remit- 
tent. The  difference  between  the  morning  or  evening  record  may  be  3°  or  4% 
and  the  morning  temperature  may  even  be  normal.  It  falls  by  lysis,  and  the 
temperature  is  not  considered  normal  until  the  evening  record  is  at  98.2**. 

(b)  Variations  from  the  typical  temperature  curve  are  common.  We  do 
not  always  see  the  gradual  step-like  ascent  in  the  early  stage;  the  cases  do 
not  often  come  under  observation  at  this  time.  When  the  disease  sets  in 
with  a  chill,  or  in  children  with  a  convulsion,  the  temperature  may  rise  at 
once  to  103**  or  104°.  In  many  cases  defervescence  occurs  at  the  end  of  the 
second  week  and  the  temperature  may  fall  rapidly,  reaching  the  normal 
within  twelve  or  twenty  hours.  An  inverse  type  of  temperature,  high  in  the 
morning  and  low  in  the  evening,  is  occasionally  seen  but  has  no  especial 
significance. 

Sudden  falls  in  the  temperature  may  occur;  thus,  as  shown  in  Chart  IV, 
a  drop  of  6.4**  may  follow  an  intestinal  haemorrhage,  and  the  fall  may  be  very 
apparent  even  before  the  blood  has  appeared  in  the  stools.  Sometimes  dur- 
ing the  anaemia  which  follows  a  severe  haemorrhage  from  the  bowels  there  are 
remarkable  oscillations  in  the  temperature.  Hyperp}Texia  is  rare.  In  only 
58  of  1,500  cases  did  the  fever  rise  above  106**.  Before  death  the  fever  may 
rise;  the  highest  I  have  known  was  109.5**. 

(c)  Post-typhoid  Variations.  (1)  Recrudescences. — After  a  normal  tem- 
perature of  perhaps  five  or  six  days,  the  fever  may  rise  suddenly  to  102**  or 
103**,  without  constitutional  disturbance,  furring  of  the  tongue,  or  abdomi- 
nal symptoms.  After  persisting  for  from  two  to  four  days  the  tempera- 
ture falls.  Of  1,500  cases,  92  presented  these  post-typhoid  elevations,  brief 
notes  of  which  are  given  in  the  Studies  on  Typhoid  Fever.  Constipation, 
errors  in  diet,  or  excitement  may  cause  them.  These  attacks  are  a  frequent 
source  of  anxiety  to  the  practitioner.  They  are  very  common,  and  it  is  not 
always  possible  to  say  upon  what  they  depend.  As  a  rule,  if  the  rise  in  tem- 
perature is  the  result  of  the  onset  of  a  complication,  such  as  pleurisy  or 
thrombosis,  there  is  an  increase  in  the  leucocytes.  Naturally  one  suspects 
at  the  outset  a  relapse,  but  there  is  an  absence  of  the  step-lDie  ascent,  and 
as  a  rule  the  fever  falls  after  lasting  a  few  days. 

(2)  The  Sub-febrile  Stage  of  Convalescence. — In  children,  in  very  nerv- 
ous patients,  and  in  cases  with  anaemia,  the  evening  temperature  may  keep 
up  for  weeks  after  the  tongue  has  cleaned  and  the  appetite  has  returned. 
This  may  usually  be  disregarded,  and  is  often  best  treated  by  allowing  the 
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patient  to  get  up^  and  by  stopping  the  use  of  the  thermometer.    Of  course  : 
it  is  important  not  to  overlook  any  latent  complications.  | 

(3)  Hypothermia, — Low   temperatures   in   typhoid   fever   are  common,  | 
following  the  tubs,  or  spontaneously  in  the  third  and  fourth  week  in  the  * 
periods  of  marked  remissions,  and  following  haemorrhage.     An  interesting   ; 
form  i«  the  persistent  hypothermia  of  convalescence.     For  ten  days  or  more, 
particularly  in  the  protracted  cases  with  great  emaciation,  the  temperature 
may  be  96.6**  or  97**.     It  is  of  no  special  significance. 

(d)  The  Fever  of  the  Relapse. — ^This  is  a  repetition  in  many  instances 
of  the  original  fever,  a  gradual  ascent  and  maintenance  for  a  few  days  at 
a  certain  height  and  then  a  gradual  decline.  It  is  shorter  than  the  original 
pjrrexia,  and  rarely  continues  more  than  two  or  three  weeks.     (Chart  II.) 

(c)  Afebrile  Typhoid. — There  are  cases  described  in  which  the  chief  fea- 
tures of  the  disease  have  been  present  without  the  existence  of  fever.  They 
are  extremely  rare  in  this  country.  I  have  seen  a  case,  afebrile  at  the  thir- 
teenth day,  and  in  which  the  rose  spots  and  other  features  persisted  till  the 
twenty-eighth  day. 

(/)  Chills  occur  (a)  sometimes  with  the  fever  of  onset;  (6)  occasion- 
ally at  intervals  throughout  the  course  of  the  disease,  and  followed  by  sweats 
(so-called  sudoral  form) ;  (c)  with  the  advent  of  complications,  pleurisy, 
pneumonia,  otitis  media,  periostitis,  etc.;  (d)  with  active  antipyretic  treat- 
ment by  the  coal-tar  remedies;  (e)  occasionally  during  the  period  of  defer- 
vescence without  relation  to  any  complication  or  sequel,  probably  due  to  a 
septic  infection;  (/)  according  to  Herringham,  chills  may  result  from  con- 
stipation. There  are  cases  in  which  throughout  the  latter  half  of  the  disease 
chills  recur  with  great  severity.     (See  Chills  in  Typhoid  Fever,  Studies  II.) 

Skix. — The  characteristic  rash  of  the  disease  consists  of  hyperaemic  spots, 
which  appear  from  the  seventh  to  the  tenth  day,  usually  at  first  upon  the 
abdomen.  They  are  slightly  raised,  fiattened  papules,  which  can  be  felt  dis- 
tinctly by  the  finger,  of  a  rose-red  color,  disappearing  on  pressure,  and  rang- 
ing in  diameter  from  2  to  4  mm.  They  were  present  in  93.2  per  cent  of  the 
white  patients  and  20.6  per  cent  of  the  colored.  They  come  out  in  successive 
crops,  and  after  persisting  for  two  or  three  days  they  disappear,  occasionally 
leaving  a  brownish  stain.  The  spots  may  be  present  upon  the  back,  and  not 
upon  the  abdomen.  The  eruption  may  be  very  abimdant  over  the  whole  skin 
of  the  trunk,  and  on  the  extremities.  There  were  81  in  which  they  occurred 
on  the  arms,  17  on  the  forearms,  43  on  the  thighs,  legs  15,  face  5,  hands  3. 
The  cases  with  very  abundant  eruption  are  not  necessarily  more  severe.  As 
already  noted,  the  b'phoid  bacilli  have  been  found  in  the  spots.  Of  variations 
in  the  rash,  frequently  the  spots  are  capped  by  small  vesicles.  Cases  that 
have  not  been  carefully  sponged  may  show  sweat  vesicles,  either  miliary  or 
sudaminal.  In  38  cases  in  my  series  there  were  purpuric  spots.  Three  of 
the  cases  were  true  hsemorrhagic  typhoid  fever.  The  rash  may  not  appear 
until  the  relapse.  In  21  cases  in  our  series  the  rose  spots  came  out  after  the 
patient  was  afebrile. 

A  branny  desquamation  is  not  rare  in  children,  and  common  in  adults 
after  hydrotherapy.     Occasionally  the  skin  peels  off  in  large  flakes. 

Among  other  skin  lesions  in  typhoid  fever  the  following  may  be  men- 
tioned: 
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Erythema, — It  is  not  very  uncommon  in  the  first  week  of  the  disease  to 
find  a  diflfuse  erythematous  blush — ^E.  typhosum.  Formerly  we  thought  this 
might  be  due  to  quinine. 

The  tache  cerebrale^  a  red  line  with  white  borders,  is  readily  produced 
by  drawing  the  nail  over  the  skin,  a  vaso-motor  phenomenon  of  no  special  sig- 
nificance. Sometimes  the  skin  may  have  a  peculiar  mottled  pink  and  white 
ippearance.     E.  exudativum,  E.  nodosum,  and  urticaria  may  be  present. 

Herpes, — Herpes  is  certainly  rare  in  tj'phoid  fever  in  comparison  with 
its  great  frequency  in  malarial  fever  and  in  pneumonia.  It  was  noted  in 
20  of  our  1,500  cases,  usually  on  the  lips. 

The  taches  bleudtres — Peliomata — Macules  cerulcB. — These  are  pale-blue 
or  steel-gray  spots,  subcuticular,  fxom  4  to  10  mm.  in  diameter,  of  irregu- 
lar outline  and  most  abundant  about  the  chest,  abdomen,  and  thighs.  They 
sometimes  give  a  very  striking  appearance  to  the  skin.  They  are  due  to  lice 
(see  Pediculosis). 

Shin  Gangrene. — In  children  noma  may  occur;  as  reported  by  McFarland 
in  the  Philadelphia  epidemic  of  1898  there  were  many  cases  with  multiple 
treas  of  gangrene  of  the  skin.    The  nose,  ears,  and  genitals  may  be  attacked. 

Sweats. — At  the  height  of  the  fever  the  skin  is  usually  dry.  Profuse 
nreating  is  rare,  but  it  is  not  very  uncommon  to  see  the  abdomen  or  chest 
moist  with  perspiration,  particularly  in  the  reaction  which  follows  the  bath. 
Sweats  in  some  instances  constitute  a  striking  feature  of  the  disease.  They 
may  occasionally  be  associated  with  chilly  sensations  or  actual  chills.  Jac- 
coud  and  others  in  France  have  especially  described  this  sudoral  form  of 
typhoid  fever.  There  may  be  recurring  paroxysms  of  chill,  fever,  and  sweats 
(eren  several  in  twenty-four  hours),  and  the  case  may  be  mistaken  for  one 
of  intermittent  fever.  The  fever  toward  the  end  of  the  second  week  and 
during  the  third  week  may  be  intermittent.  The  characteristic  rash  is  usu- 
ally present,  and,  if  absent,  the  negative  condition  of  the  blood  is  sufficient 
to  exclude  malaria.     The  sweating  may  occur  chiefly  in  the  third  and  fourth 

(Edema  of  the  skin  occurs:  1.  As  the  result  of  vascular  obstruction,  most 
commonly  of  a  vein,  as  in  thrombosis  of  the  femoral  vein. 

2.  In  connection  with  nephritis,  very  rarely. 

3.  In  association  with  the  anaemia  and  cachexia. 

The  hair  falls  out  after  the  attack,  but  complete  baldness  is  rare.  I  have 
once  seen  permanent  baldness.  The  nutrition  of  the  nails  suffers,  and  dur- 
ing and  after  convalescence  transverse  ridges  may  occur. 

A  peculiar  odor  is  exhaled  from  the  skin  in  some  cases.  Whether  due 
to  a  cutaneous  exhalation  or  not,  there  certainly  is  a  very  distinctive  smell 
WKUwcted  with  many  patients.  Nathan  Smith  describes  it  as  of  a  "semi- 
cada?erous,  musty  character." 

Line(e  atrophicce. — Lines  of  atrophy  may  appear  on  the  skin  of  the  abdo- 
men and  lateral  aspects  of  the  thighs,  similar  to  those  seen  after  pregnancy. 
Tley  have  been  attributed  to  neuritis,  and  Duckworth  has  reported  a  case 
in  which  the  skin  adjacent  to  them  was  hyperaesthetic. 

Bedsores  are  not  uncommon  in  protracted  cases,  with  great  emaciation. 
h  a  rule,  they  result  from  pressure  and  are  seen  upon  the  sacrum,  more 
nrdy  the  ilia,  the  shoulders,  and  the  he^s.     These  are  less  common,  I  think, 
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since  the  introduction  of  hydrotherapy.  Scrupulous  care  and  watchfulna 
do  much  for  their  prevention,  but  it  is  to  be  remembered  that  in  cases  witl 
profound  involvement  of  the  nerve  centres  acute  bed-sores  of  the  beck  an« 
heels  may  occur  with  very  slight  pressure,  and  with  astonishing  rapidity, 

Boih  coni^titute  a  comoion  and  troublesome  sequel  of  the  disease.  Tlifl 
appear  to  be  more  frequent  after  hydrotherapy. 

Circulatory  System. — The  hlood  pre^nts  important  changes.  The  fd 
lowing  statements  are  based  on  studies  which  W,  S.  Thayer  has  made  i 
my  wards  (Studies  I  and  III)  :  During  the  first  two  weeks  there  may  \ 
little  or  no  change  in  the  blood.  Profuse  sweats  or  copious  diarrhcea  niaj 
as  Hayem  has  shoMTi,  cause  the  corpuscles? — as  in  the  collapse  stage  of  chold 
— ^to  rise  above  normal.  In  the  third  week  a  fall  usually  takes  place  in  csoj 
puscles  and  haemoglobin,  and  the  number  may  sink  rapidly  even  to  1,300,0(J 
per  c.  mm.,  gradually  rising  to  normal  during  convalescence.  When  tl 
patient  first  gets  up,  there  may  be  a  slight  fail  in  the  number  of  corpuscle 
The  average  maximum  loss  is  about  1,000,000  to  the  c,  mm. 

The  amount  of  haemoglobin  is  always  reduced,  and  usually  in  a  greati 
relative  proportion  than  the  number  of  red  corpuscles,  and  during  reeo^ 
ery  the  normal  color  standard  is  reached  at  a  later  period,  Leucopenia^ 
hypoleucocytosis — is  present  throughout  the  course.  Cold  baths  increai 
temporarily  the  number  of  leucocytes  in  the  peripheral  circulation.  Tl 
absence  of  leucoeytosis  may  be  at  limes  of  real  diagnostic  value  in  distinguis] 
ing  typhoid  fever  from  various  septic  fevers  and  acute  inflammatory'  process^ 
The  polymorphonuclear  leueocTr-tes?  are  normal  in  number,  while  the  lympb 
cytes  are  relatively  increased.  When  an  acute  inflammatory  process  occurs  I 
typhoid  fever  the  leucoi'ytes  show  an  increase  in  the  polynuclear  forms^  ai 
this  may  be  of  great  diagnostic  moment. 

The  accompanying  blood-chart  shows  these  changes  well.     (Chart  III.) 

The  post-typhoid  ana?mia  may  reach  an  extreme  grade.     In  one  of  n 
cases  the  blood*eorpuscles  sank  to  1,300,000  per  c.  mm.  and  the  h^moglob 
to  about  20  |>er  cent.     These  severe  grades  of  anaemia  are  not  common 
my  experience.     In  the  Munich  statistics  there  were  54  casea  with  gefiei 
and  extreme  anemia.  ^^ 

Of  changes  in  the  blood  plasma  very  little  is  known.  ^ 

The  puhe  in  typhoid  fever  presents  no  special  characters.  It  is  increas 
in  rapidity,  but  not  always  in  proportion  to  the  height  of  the  fever,  and  ti 
may  be  a  very  special  feature  in  the  early  stages.  As  a  rule,  in  the  first  we 
it  is  above  100,  full  in  volume  and  often  dicrotic.  There  is  no  acute  disea 
with  which,  in  the  early  stage,  a  dicrotic  pulse  is  so  frequently  associate 
Even  with  high  fever  the  pulse  may  not  be  greatly  accelerated.  As  the  di 
ease  prckgresses  the  pulse  becomes  more  rapids  feebler,  and  small.  In  6  p 
cent  of  our  cases  the  pulse  rate  rose  above  140  (Thayer).  In  the  extrei 
prostration  of  severe  cases  it  may  reach  150  or  more,  and  is  a  mere  undul 
tion — the  so-called  running  pulse.  The  lowered  arterial  pressure  is  mai 
fest  in  the  dusky  lividity  of  the  skin  and  coldness  of  the  hands  and  feet. 

During  convaleiicence  the  pulse  gradually  returns  to  normal,  and  ooc 
sionally  becomes  very  slow.  After  no  other  acute  fever  do  we  so  frequent 
mnt  with  bradycardia,  I  have  counted  the  pulse  as  low  as  30,  and  i 
stances  are  on  record  of  still  fewer  beats  to  the  minute.    Tachycardia,  whi 
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less  common^  may  be  a  very  troublesome  tad  persistent  feature  of  con- 
valescence. 

Blood  Pressure. — This  is  usually  from  115-125  m.  m.  Hg.  (Riva-Rocci 
instrument)  in  systole.  The  diastolic  pressure  has  the  normal  relationship 
to  the  systolic,  and  averages  85-100  m.  m.  Hg.  There  is  a  gradual  fall  during 
the  course  to  about  100-110  m.  m.  Hg.  at  the  beginning  of  apyrexia.     In  two 
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or  three  weeks  later  the  pressure  has  usually  returned  to  normal.  Haemor- 
rbtge  usually  produces  a  marked  fall  both  in  the  systolic  and  diastolic  pres- 
wre.  In  some  cases  of  perforation  there  is  a  sharp  risei  in  systolic  pressure. 
Tubs  and  ice  sponges  usually  cause  a  rise  of  10-20  m.  m.  Hg. 

The  heart'Sounds  may  be  normal  throughout  the  course.  In  severe  cases, 
the  first  sound  becomes  feeble  and  there  is  often  to  be  heard,  at  the  apex  and 
4hmg  the  left  sternal  margin,  a  soft  systolic  murmur,  which  was  present  in 
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22  per  cent  of  our  cases.  Abseoce  of  the  first  sound  is  rare.  Gallop  rh; 
is  not  uBconimoii.  In  the  extreme  feebleness  of  the  graver  forms»  the  first 
and  second  eound  become  very  similar,  and  the  long  pauee  ia  much  shortened 
(erobryocardia). 

Of  cardiac  complications,  pericarditis  is  rare  and  has  been  met  with 
chiefly  In  children  and  in  association  with  pneumonia.  It  was  present  in 
three  of  my  series  and  occurred  in  only  14  of  the  2,000  Munich  post  mortems* 
Endoeardiiis  was  found  post  mortem  in  three  cases,  and  the  physical  signd 
suggested  its  presence  in  three  other  cases  in  the  series.  Myocarditis  is  more 
common,  and  is  indicated  by  a  progressive  weakening  of  the  heart-sound  and 
enfeeblement  of  the  action  of  the  organ, 

ComplimUons  in   the  4 rli?n"£?^.— Arteritis  with   thrombus   formation 
eurred  in  four  cases  in  the  series,  one  in  the  branches  of  the  middle  cerel 
two  in  the  femoral,  and  one  in  the  brachial.     In  one  case  gangrene  of 
leg  followed-     I  saw  a  similar  case  with  Roddick,  in  Montreal,  in  which 
obliteration  of  the  left  femoral  artery  occurred  on  the  sixteenth  day,  and. 
the  vessel  on  the  right  side  on  the  twentieth  day,  with  gangrene  of  both 
Pain,  tenderness,  and  swelling  occur  over  the  artery,  with  diminution  of 
appearance  of  the  pulsations  and   coldness  and   blueness  of  the  extrei 
In  two  of  the  cases  these  symptoms  gradually  disappeared,  and  the  pulsatioa 
returned  not  only  in  the  peripheral,  but  in  the  affected  vessels   (Thay^ 
Keen  refers  to  4ti  cases  of  arterial  gangrene,  of  which  8  were  bilateral, 
the  right  side,  and  ID  on  the  left. 

Thrombi  in  the  Veins. — In  our  series  there  were  41  instances,  distribi 
in  the  fnllnwing  veins:  femoral  23,  popliteal  5,  iliac  5,  veins  of  the  cj 
internal  saphenous  3,  pulmonary  artery  alone  1,  pulmonary  artery  and  coaP 
mon  iliac  1,  axillary  vein  1  (Thayer).  I  saw  one  case  in  the  right  circum- 
flex iliac  vein.  Femoral  thromlMisis  is  the  most  common,  and  almost  iivfl 
riably  in  the  left  vessel,  due,  as  Liebermeister  suggests,  to  the  fact  that  nR 
left  iliac  vein  is  crossed  by  the  right  iliac  artery,  and  the  blood  flow  is  not 
Bo  free.  The  symptoms  of  this  eoiiiplieation  are  very  definite — the  fever  may 
increase  or  recur.  Chills  occurred  in  11  of  all  the  cases.  Pain  and  swel' 
at  the  site  are  constantly  present,  and  the  thromlx)tic  mass  can  be  felt, 
always  at  first,  nor  is  it  well  to  feel  for  it.  Swelling  of  the  leg  follows 
rule,  bnt  it  is  rarely  go  extreme,  and  never,  I  think,  so  painful  as  the  p 
peral  phlegmasia  alba  dniens.  In  the  iliac  thrombosis  the  pain  may  be  severe 
and  lead  to  the  suspicion  of  perforation,  as  in  one  of  our  cases.  Leucocy* 
tosis  is  usually  present,  in  12  cases  it  rose  above  10,000.  Five  of  the  39  cfiflCi 
died,  2  only  as  a  result  of  the  thrombus ;  in  the  case  of  axillary  thrombosie 
from  pulmonary  embolism,  in  one  enibolism  of  the  infe^rior  cava  and  rij 
auricle  from  the  dislocation  of  a  piece  of  thrombus  from  the  left  iliac 
Thayer  examined  16  of  the  patients  at  varying  periods  after  conval 
and  found  in  every  case  more  or  less  disability  from  the  varices  and 
ent  swelling.    In  some  cases,  however,  the  recovery  is  complete. 

Digestive  System, — Lross  of  appt^tite  is  early*  and,  as  a  mle,  the  re! 
for  food  is  not  regained  until  convalescence.  Thirst  is  constant,  and  shoiild 
be  fully  and  fret4y  gratified.  Even  when  the  mind  becomes  benumbed  and 
the  patient  no  longer  asks  for  water,  it  should  be  freely  given.  The  ton^ 
presents  the  changes  inevitable  in  a  prolonged  fever.     Early  in  the  disease 
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i  k  noijit,  fiwoUeo,  and  coatt*d  with  a  thin  white  fur,  which,  as  the  fever 
pwfPMceBy  becomes  denser*  It  may  remain  moist  throughout.  It  is  small 
m  toe  a&d  lends  to  be  red  at  the  edges  and  tip.  In  severe  eases,  pnrticu- 
lirij  tboee  with  delirium,  the  tongue  become»  very  dry,  partly  owing  to  the 
licl  thAl  sacfa  patients  breathe  with  the  mouth  open.  It  may  be  covered 
ntk  a  brown  or  brownish-l)lack  fur,  or  with  crusts  between  which  are  cracks 
iftd  fitfura^.  Acute  glos^itig  occurred  in  one  case  at  the  onset  of  the  relapse. 
tl  iJifsie  csaes  the  teeth  and  lips  may  be  covered  with  a  dark  brownish  matter 
wdes — a  mixture  of  food,  epithelial  d^brUy  and  micro-organisms.  By 
the  mouth  and  tongue  clean  from  the  outset  the  fissures,  which  are 
rfy  painful^  may  be  prevented.  During  convalescence  the  tongue  grad- 
becomes  clean,  and  the  fur  is  thrown  off,  almost  imperceptibly  or  occa- 

Tht  m  of  saliva  is  often  diminished;  ealivation  is  rare. 

Far  ^»re^*nt  in  45  of  the  2,000  Munich  cases.     It  occurred  in 

U  eiM^  *«  iu^»  ^tfrie!*;  of  these,  5  died.  It  is  most  frequent  in  the  third 
wmk  in  very  ^vere  cased.  Extensive  sloughing  may  follow  in  the  tissues 
if  Ike  nerk.  Urtually  unilateral,  and  in  a  majority  of  ca^es  going  on  to  8up- 
on.  it  is  reganknl  a^  a  very  fatal  complication,  but  recovery  has  fol- 
in  eight  of  my  cases.  It  undoubtedly  may  arise  from  extension  of 
ition  along  8teno*s  duct.  This  is  probably  not  eo  serious  a  form 
it  arises*  from  metastatic  inflammation.  In  four  cases  the  submax- 
fSkmnds  were  involved  alone,  in  one  a  cellulitis  of  the  neck  extended 
Ibr  gland  and  provetl  fatal.  Parotitis  may  occur  after  the  fever  has 
A  remarkable  localized  sweating  in  the  parotid  region  is  an  occa- 
•«{tiel  of  the  abaeese. 
Th#  pharynx  may  be  the  seat  of  slight  catarrh.  Sometimes  the  fauces 
deeply  congested.  Membranous  pharyngitis,  a  serious  and  fatal  corn- 
may  come  on  in  the  third  week.  Difficulty  in  i^wallowing  may 
from  ulcers  of  the  cesophagus,  and  in  one  of  our  cases  stricture  fol- 
T'  '^fs  may  occur  with  abscess  formation. 

Tb©  ^i-  'itpiams  are  extremely  variable.    Nausea  and  vomiting  are 

There  are  instances,  however,  in  which  vomiting,  resisting  all 
•,  u  a  marked  feature  from  the  outset,  and  may  directly  cause  death 
ezlniLBtiofL     Vomiting  does  not  often  occur  in  the  second  and  third 
tasociated  with  some  serious  complication.     In  ,a  few  of  these 
«lfsn  have  been  found  in  the  stomach,     HEematemesis  may  occur. 
ImitBiinal  Sympionis, — Diarrhoea  iss  a  very  variable  symptom,  occurring 
Kfrooi  2^1  *     "  '      f  ci-nt  of  the  ca^es.    Of  1.500  cases,  51  (i  had  diarrhrca  l>cfore 
aj^  their  stay  in,  hospital.     The  small  percentage  may  be 
•  tfi  the  fact  that  we  use  no  purges  or  intestinal  antiseptics.     Its  absence 
il  hr  taken  as  an  indication  that  the  intestinal  lesions  are  of  slight 
I  hare  seen,  on  several  occasions,  the  most  extensive  infiltration  and 
of  the  Peyer's  glands  of  the  small  intestine,  with  the  colon  filled 
I  ffilid  fivc€«.     The  diarrhtea  is  caused  less  by  the  ulcers  than  by  the  asso- 
catarrh,  and,  as  in  tuberculosis,  it  is  probable  that  when  this  is  in  the 
tateitiiie  the  discharges  are  more  frequent.     It  is  most  common  toward 
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the  end  of  the  first  and  throughout  the  second  week,  but  it  may  not  occur 
until  the  third  or  even  the  fourth  week.  The  number  of  discharges  ranges 
from  3  to  8  or  10  in  the  twenty-four  hours.  They  are  usually  abundant, 
thin,  grayish-yellow,  granular,  of  the  consistency  and  appearance  of  pea-$oup, 
and  resemble  very  much,  as  Addison  remarke«i,  the  normal  contents  of  thd 
small  boweL  The  reaction  is  alkaline  and  the  odor  otfensive.  On  standing, 
the  discharges  separate  into  a  thin  serous  liiver,  containing  albumin  and  salU, 
and  a  lower  stratum,  consisting  of  epithelial  debris,  remnants  of  food,  and 
numerous  crystals  of  triple  phosphates.  Blood  may  be  in  small  amount,  and 
only  recognized  by  the  mieroscojH?.  Sloughs  of  the  Foyers  glands  occuf 
either  as  grayish-yellow  fragments  or  occaBlonally  as  ovoid  masses,  an  inch  or 
more  in  length,  in  which  portions  of  the  bowel  tissue  may  be  found.  Thi 
bacilli  are  not  found  in  the  stools  until  the  end  of  the  first  or  the  middle  of 
the  second  week.    Constipation  was  present  in  51  per  cent  of  the  eases, 

H(emorrhage  from  the  bowels  is  a  serious  complication,  occurring  in  frota, 
3  to  5  per  cent  of  all  cases.  It  had  occurred  in  iM)  of  the  2,000  fatal  Munich 
cases.  In  1,500  cases  treated  in  my  wards,  lia^morrhage  occurred  in  118,  and 
in  \2  death  occurred  directly  from  the  haemorrhage.  It  m^as  present  in  3.?7 
per  cent  of  Murchi son's  1,5G4  cases.  There  may  be  only  a  slight  trace  of 
blood  in  the  stools,  but  too  often  it  is  a  profuse,  free  lisemorrhage,  which! 
rapidly  proves  fatal.  It  occurs  most  commonly  between  the  end  of  the  second 
and  the  beginning  of  the  fourth  we^ek,  the  time  of  the  separation  of  thei 
sloughs.  Occasionally  it  results  simply  from  the  intense  hypenemia.  It  usu* 
ally  conies  on  without  warning.  A  sensation  of  sinking  or  collapse  is  experii 
enced  by  the  patient,  the  temperature  falls,  and  may,  as  in  the  annexed  charts 
drop  6°  or  V  in  a  few  hours.  Fatal  collapse  may  supervene  before  the  blood 
appears  in  the  stooh  Hjemorrhage  usually  occurs  in  cases  of  considerable 
severity*  Graves  and  Trousseau  held  that  it  was  not  a  very  dangerous  symp^ 
torn,  but  statistics  show  that  death  follows  in  from  30  to  50  per  cent  ol 
the  cases. 

It  must  not  be  forgotten  that  mela^na  may  also  be  part  of  a  general  h^m^ 
orrhagic  tendency  (to  be  referred  to  later),  in  which  ease  it  is  associated  wit! 
petechia^  and  ha?maturia.  There  may  be  a  special  family  predisposition  t( 
intestinal  haemorrhages  in  typhoid  fever. 

Meieorism,  a  frequent  symptom,  is  not  eerious  if  of  moderate  grade,  bill 
when  excessive  is  usually  of  ill  omen.  Owing  to  defective  tone  in  the  wnllsJ 
in  severe  cases  to  their  infiltration  with  serum,  gas  aeeumulates  in  the  smalB 
and  large  bowels,  particularly  in  the  latter.  Pushing  up  the  diaphragm,  t| 
interferes  very  much  with  the  action  of  the  heart  and  lungs,  and  may  alsj 
favor  perforation.  Gurgling  in  the  right  iliac  fossa  exists  in  a  large  propor 
tion  of  all  the  cases,  and  indicates  simply  the  presence  of  gas  and  fluid  fiecel 
in  the  colon  and  cBecum. 

Ahdominnl  pain  and  tenderness  were  present  in  three-fifths  of  a  aerio 
of  500  eases  studied  with  special  reference  to  the  point  by  T.  McCrae.  In 
some  it  was  only  present  at  the  onset.  Pain  occurred  during  the  course  in 
about  one-third  of  the  cases.  This  is  due  in  some  instances  to  conditioni 
apart  from  the  bowel  lesions,  such  as  pleurisy,  distention  of  the  bladder,  an( 
phlebitis.  It  may  be  associated  with  diarrhoBa,  severe  constipation,  a  painfu 
spleen,  or  acute  abdominal  complications.     Pain  occurs  with  some  cases  0 
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first  week,  m  the  groat  majority  it  is  at  the  height  of  the  disease  in  the  thiTd 
week,  and  much  fiiore  freqiiently  in  the  Bevere  eases,  particularly  tljose  asso- 
ciated with  tympanites  and  ha^raorrliage.  It  may  otciir,  however,  in  very 
mild  cases  and  with  great  euddeniiess,  when  the  patient  is  apparently  pro- 
gre§siiig  favorably, 

Si/mptomii  of  Perforation. — By  far  the  mctst  important  single  indication  is 
a  sndden,  sharp  pain  of  increasing  severity,  ofttu  paroxysmal  in  character.  It 
ig  rarely  absent,  except  in  the  small  group  of  cases  with  profound  toxa?raia, 
The  situation  is  most  frequent  in  the  hypogastric  region  and  to  the  right  of 
the  middle  line.  Tenderness  on  pressure  is  present  in  the  gre^it  majority  of 
cases,  usually  in  the  hypogastric  and  right  iliac  regions,  sometimes  diffuse; 
it  may  only  be  brought  out  on  deep  pressure.  As  LeConte  points  out,  when 
the  perforation  happens  to  be  in  contact  with  the  parietal  peritomeum  the 
local  features  on  palpation  are  much  more  marked  than  when  the  perforated 
ulcer  is  next  to  a  coil  or  to  the  mesentery.  There  may  be  early  irritability 
of  the  bladder,  with  frequent  micturition,  and  pain  extending  toward  the 
penis,  A  third  important  sign  is  muscle  rigidity,  increased  tension,  aud 
spasm  on  any  attempt  to  palpate.  With  the  onset  of  these  features  thej 
patient  may  have  signs  of  shock — a  fall  in  temperature,  an  increase  in  the' 
rapidity  of  the  pulse  and  respirations,  and  slight  sweating.  Following  these 
features  in  a  few  hours  there  is  usually  a  reaction,  and  then  the  features  of 
general  peritonitis  become  manifest  to  a  more  or  less  marked  degree.  Among" 
the  general  features,  the  facics  of  the  patient  shows  changes;  there  is  in-j 
creased  pullor,  a  pinched  expression  of  tlie  face,  and  as  the  symptoms  ppo-j 
gress  and  toward  the  end  a  marked  Hippocratic  faeies,  a  dusky  suffusion,, 
and  the  forehe^ad  bathed  in  a  clammy  perspiration.  The  temperature,  which 
often  drops  at  the  onset  of  a  perforation,  rises  with  the  increase  of  the  peri- 
tonitis. The  pulse  quickens^  is  running  and  thready,  the  heart's  action 
becomes  progressively  more  feeble,  and  there  is  an  increase  in  the  frequency 
of  the  respiration.  Vomiting  is  a  variable  feature;  it  is  present  in  a  major- 
ity of  the  cases.  Hiccough  is  common  and  may  occur  early,  but  more  fre» 
quently  late. 

The  local  abdominal  features  are  often  more  important  than  the  gen-| 
eral,  as  it  is  surprising  to  notice  how  excellent  the  condition  of  a  patient 
may  be  with  perforative  peritonitis.  Limitation  of  the  respiratory  move-, 
ments  is  usually  present,  perhaps  confined  to  the  hypogastric  area.  In-I 
creasing  distention  is  the  rule,  but  perforation  and  peritonitis  may  occurJ 
it  is  to  be  remembered,  with  an  abdomen  flat  or  even  scaphoid.  Increasing 
pain  on  pressure,  increasing  mus<;'le  spnsm  and  tension  of  the  wall  are  ini- 
i:K>rtant  signs,  rercussion  may  reveal  a  flat  note  in  the  flanks,  due  to  exii'^ 
date.  Auscultation  may  show  absence  of  peristalsis,  and  auscultatory  percu»4 
sion  may  possibly  show  the  presence  of  air  free  in  the  peritonreum.  A  frictiotil 
may  be  present  within  a  few  hours  of  the  onset  of  the  perforation.  Obliter-I 
ation  of  the  liver  flatness  in  the  nipple  line  may  be  caused  by  excessive 
tympany.  Rapid  obliteration  of  liver  flatness  in  a  flat,  or  a  not  much  dis- 
tended iabdomen,  is  a  valuable  sign.  Examination  of  the  rectum  may 
fullness  in  the  pelvis,  or  tenderness. 

In  a  majority  of  all  eases  there  is  a  rise  in  the  leucocytes,  and  when 
ent  may  be  a  valuable  help,  but  it  is  not  constant. 
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General  peritonitis,  without  perforation  of  the  bowel,  may  occur  by  exten- 
don  from  an  ulcer,  or  by  rupture  of  a  softened  mesenteric  gland,  or,  as  in 
one  recent  ease  in  my  series,  from  inflammation  of  the  Fallopian  tubes.  It 
YI8  present  in  2.2  per  cent  of  the  Munich  autopsies. 

Perforation  is  almost  invariably  fatal.  In  a  few  cases  healing  takes  place 
spontaneously,  as  is  beautifully  shown  in  one  of  the  Pennsylvania  Hospital 
specimens,  or  the  orifice  may  be  closed  by  a  tag  of  omentum,  as  in  a  remark- 
able case  reported  by  J.  Milton  Miller. 

There  is  a  group  of  cases  in  which  haemorrhage  complicates  the  perfora- 
ti(m  and  adds  to  the  difficulty  in  diagnosis.  In  7  of  our  43  cases  haemorrhage 
accompanied  the  perforation ;  in  3  others  the  haemorrhage  had  occurred  some 
dajB  before. 

The  diagnosis  of  perforation,  easy  enough  at  times,  is  not  without  serious 
difficulties.  The  conditions  for  which  it  has  been  mistaken  in  my  wards  have 
been:  appendicitis,  occurring  during  the  course  of  the  typhoid  fever,  phlebitis 
of  the  iliac  vein  with  great  pain,  hsamorrhage,  and  in  one  case  a  local  perito- 
nitis without  perforation,  for  which  no  cause  was  found.  Recovery  followed 
tlie  exploratory  operation,  which  was  made  in  all  but  one  (haemorrhage  case) 
of  these  cases. 

The  SPLEEN  is  usually  enlarged,  and  the  edge  was  felt  below  the  costal 
miigin  in  71.6  per  cent  of  my  cases.  Percussion  is  imcertain,  as,  owing  to 
distention  of  the  stomach  and  colon,  even  the  normal  area  of  dulness  may 
not  be  obtainable.  I  have  seen  a  very  large  spleen  post  mortem,  when  during 
life  the  increase  in  size  was  not  observJble. 

Liver. — Symptoms  on  the  part  of  this  organ  are  rare. 

(a)  Jaundice  was  present  in  only  8  cases  of  my  series.  Catarrh  of 
the  ducts,  toxaemia,  abscess,  and  occasionally  gall-stones  are  the  usual 
ctuses. 

(6)  Abscess. — Solitary  abscess  is  exceedingly  rare  and  occurred  in  but  3 
cases  in  my  series.  It  may  follow  the  intestinal  lesion  or  more  commonly 
one  of  the  complications,  as  parotitis  or  necrosis  of  bone.  Suppurative  pyle- 
phlebitis, which  is  more  frequent  than  abscess,  may  follow  perforation  of 
the  appendix.     Suppurative  cholangitis  has  been  described. 

(c)  Cholecystitis  occurred  in  19  cases  of  the  series.  Camac  *  has  col- 
lected 115  cases,  in  21  of  which  perforation  occurred.  Pain  in  the  region 
of  the  gall-bladder  is  the  most  constant  symptom.  Tenderness,  muscle  spasm 
»ith  rigidity,  and  a  gall-bladder  tumor  are  present  in  a  majority  of  the  cases. 
Jaundice  is  inconstant.  With  perforation  there  may  be  a  marked  drop  in 
ihe  fever  and  the  onset  of  signs  of  peritonitis.  In  simple  cholecystitis  the 
urgency  of  the  symptoms  may  abate,  and  recovery  may  follow.  Suppura- 
tion may  occur  with  infection  of  the  bile  passages.  Months  or  years  after 
(eighteen  years  in  Hunner's  case)  the  bacilli  may  cause  cholecystitis  or  gall- 
rtones.  Typhoid  bacilli  have  been  found  by  Gushing  as  a  cause  of  cholecys- 
titis in  a  patient  who  had  never  had  typhoid  fever. 

(d)  OalUStones. — Bemheim  called  attention  to  the  frequency  of  chole- 
lithiasis after  typhoid  fever.  It  is  probably  associated  with  the  presence 
of  typhoid  bacilli  in  the  gall-bladder  (see  under  Gail-Stones). 

*  Studies  in  Tjphoid  Ferer,  Series  III,  Johns  Hopkins  Hospital  Reports,  vol.  viiL 
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Respiiutory  System. — Epistaxis,  an  early  pymptnm,  precede?  typlinul 
fever  niore  commonly  than  any  other  febrile  afTeetion.  It  is  occasionally 
profu^^e  and  senons. 

Larifngiiis  is  not  very  common.  The  tilcers  and  the  perichondritis  have 
already  heen  described.  <Edema,  apart  from  ulceration,  is  rare.  In  tk 
United  States  the  lar}Ti^eal  eomplieations  of  typhoid  fever  seem  much  leu 
frequent  than  on  the  Continent.  1  have  twice  seen  severe  perichondritis; 
botli  of  the  cases  recovered,  one  after  the  expectoration  of  large  portions  of  ifl 
thyroid  cartilage.  ~ 

Keen  and  Liining  have  collected  231  cases  of  serious  surgical  complica- 
tions of  the  larynx.  General  emphysema  may  follow  the  i)erf oration  of  an 
ulcer.     Stenosis  is  a  very  serious  iiei]ueoce. 

From  some  recent  studies  it  would  appear  that  paralysis  of  the  laryn- 
geal nmscies  is  much  more  common  than  we  have  supposed.  Przedborski 
(Volkniann*s  Sanmilung,  Xo,  182)  has  systematically  examined  the  larynx 
in  100  consecutive  cases  and  found  25  with  paralysis.  The  condition  is 
nearly  always  due  to  neuritis,  sometimes  in  connection  with  affections 
other  nerves. 

Bronchitis  is  one  of  the  most  frequent  initial  8\Tnptoms.  It  is  indicai 
by  the  presence  of  sibilant  rales.  Tlie  smaller  tubes  may  be  involved,  prO' 
ducing  urgent  congh  and  even  slight  cyanosis.  Collapse  and  lobular  "pnen* 
monia  may  also  occur.  j 

Lobar  pneumonia  is  met  with  under  two  conditions:  B 

1,  At  the  outset  the  pneumo-ifjpfius  of  the  Germans.  This  occurred  m 
three  of  onr  cases.  After  an  indisposition  of  a  day  or  so,  the  patient  is  seized 
with  a  chill,  has  high  fever,  pain  in  the  side,  and  within  forty-eight  hours  then 
are  signs  of  consolidation  and  the  evidences  of  an  ordinary  lobar  pneuraonin, 
The  intestinal  symptoms  may  not  occur  until  toward  the  end  of  the  firsf 
week  or  later;  the  pulmonary  symptoms  persist,  crisis  does  not  occur;  th 
aspect  of  the  patient  changes,  and  by  the  end  of  the  second  week  the  clinicai 
picture  is  that  of  typhoid  fever.  Spots  may  then  In?  present  and  doubts  ai 
to  the  nature  of  the  case  are  solvcfl.  In  other  instances,  in  the  absence  oi 
a  characteristic  eruption,  the  case  remains  doubtful,  and  it  is  impossible  t* 
say  whether  the  disease  has  been  pneumonia,  in  wliich  the  so-called  ty|3hoii 
symptoms  have  developedj  or  whether  it  was  typhoid  fever  with  early  implica 
tion  of  the  lungs.  This  condition  may  depend  upon  an  early  localization  o 
the  typhoid  bacillus  in  the  lung.  ^ 

2.  Lobar  pneumonia  forms  a  serious  and  by  no  means  infrequent  6^ 
plication  of  the  second  or  tliird  week— in  W  of  our  cases.  It  was  present  ft 
over  8  per  cent  of  the  ^lunich  cases.  Tlie  symptoms  are  usually  not  marked 
There  may  l>e  no  rusty  sputa,  and,  unless  sought  for,  the  condition  is  frt 
quently  overlooked.  The  etiological  agent  in  these  cases  is  still  in  -' 
Typhoid  bacilli  have  been  isolated  fronx  the  sj)utum  by  Jehle,  Eau,  ann  -- 
They  have  also  been  isolated  from  the  consolidatcil  lungs  at  autopsy,  bvjjM 
such  easejs  the  pneumococci  may  have  been  originally  present,  and  the  tvpnH 
bacilli  secondary  invaders.  In  all  cases  of  pneumonia  during  ty])hoid  fe?8 
occurring  in  the  Johns  Hopkins  Hospital  and  coming  to  autopsy,  the  pneH 
raococci  could  be  demonstrated  in  the  consolidated  lung.  Infarction,  abs 
and  gangrene  are  occasionally  pulmonary  complications. 
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Hypostatic  congestion  of  the  lungs  and  oedema,  due  to  enfeebled  circu- 
lation in  the  later  periods  of  the  disease,  are  very  common.  The  physical 
Hps  are  defective  resonance  at  the  bases,  feeble  breath-sounds,  and,  on  deep 
iDdpiration,  moist  rales. 

Hctmoptysis  may  occur.    Creagh  reports  a  case  in  which  it  caused  death. 

Pleurisy  was  present  in  about  8  per  cent  of  the  Munich  autopsies.  It 
ma?  occur  at  the  outset — pleuro-typhoid — or  slowly  during  convalescence, 
in  which  case  it  ia  almost  always  purulent  and  due  to  the  typhoid  bacilli. 

Pneumothorax  is  rare.  Hale  White  has  reported  two  cases,  in  both  of 
which  pleurisy  existed.  After  death,  no  lesions  of  the  lungs  or  bronchi  were 
dijcovered.  The  condition  may  be  due  to  straining,  or  to  the  rupture  of  a 
small  pyaemic  abscess.     It  may  occur  also  during  convalescence. 

Nervous  System. — Cerehro-spinal  Form. — As  already  noted,  the  disease 
may  set  in  with  intense  and  persisting  headache,  or  an  aggravated  form  of 
uraralgia.  There  are  cases  in  which  the  effect  of  the  poison  is  manifested 
on  the  nervous  system  early  and  with  the  greatest  intensity.  There  are  head- 
ache, photophobia,  retraction  of  the  neck,  marked  twitchings  of  the  muscles, 
rigidity,  and  even  convulsions.  In  such  cases  the  diagnosis  of  meningitis  is 
inTariably  made.  The  cases  showing  marked  meningeal  features  during  the 
ctmrse  of  the  disease  may  be  divided  into  three  groups.  First,  those  with  symp- 
toms suggestive  of  meningitis,  but  without  localizing  features  and  without 
It  post  mortem  the  anatomical  lesions  of  meningitis.  In  every  series  of 
cases  numerous  such  examples  occur.  Secondly,  the  cases  of  so-called  serous 
meningitis.  There  is  a  localization  of  typhoid  bacilli  in  the  cerebro-spinal 
fluid  and  a  mild  inflammatory  reaction,  but  without  suppurative  meningitis. 
Cole  has  collected  thirteen  such  cases,  five  of  them  occurring  in  our  series. 
Probably  more  frequent  lumbar  punctures  will  show  that  this  occurs  not 
infrequently.  Thirdly,  true  typhoid  suppurative  meningitis  due  to  B.  typho- 
«B.  Only  one  such  case  occurred  in  our  series,  and  Cole  has  collected  thir- 
teen from  the  literature.  Meningitis  in  typhoid  fever  is  occasionally  due  to 
other  organisms,  as  tubercle  bacilli,  and  the  micrococcus  intracellularis. 
Uarked  convulsive  movements,  local  or  general,  with  coma  and  delirium,  are 
seen  also  in  thrombosis  of  the  cerebral  veins  and  sinuses. 

Delirium^  usually  present  in  very  severe  cases,  is  certainly  less  frequent 
under  a  rigid  plan  of  hydrotherapy.  It  may  exist  from  the  outset,  but  usu- 
illy  does  not  occur  until  the  second  and  sometimes  not  until  the  third  week. 
It  may  be  slight  and  only  nocturnal.  It  is,  as  a  rule,  a  quiet  delirium,  though 
there  are  cases  in  which  the  patient  is  very  noisy  and  constantly  tries  to  get 
oni  of  bed,  and,  unless  carefully  watched,  may  escape.  The  patient  does 
not  often  become  maniacal.  In  heavy  drinkers  the  delirium  may  have  the 
character  of  delirium  tremens.  Even  in  cases  which  have  no  positive 
delirium,  the  mental  processes  are  usually  dulled  and  the  aspect  is  listless 
and  apathetic.  In  severe  cases  the  patient  passes  into  a  condition  of  uncon- 
^ioiiaiess.  The  eyes  may  be  open,  but  he  is  oblivious  to  all  surrounding  cir- 
nunstances  and  neither  knows  nor  can  indicate  his  wants.  The  urine  and 
feces  are  passed  involuntarily.  In  this  pseudo-wakeful  state,  or  coma  vigil, 
a«  it  is  called,  the  eyes  are  open  and  the  patient  is  constantly  muttering. 
The  lips  and  tongue  are  tremulous ;  there  are  twitchings  of  the  fingers  and 
vmt«— snbsultus  tendinum  and  carphologia.     He  picks  at  the  bedclothes  or 
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grasps  at  invisible  objects.     The^e  are  among  the  meet  serious  symptoms  of , 
the  disease  and  always  indicate  danger 

Vonvufsions  in  typhoid  fever  are  rare.     There  were  8  instances  in  sixfi 
years  among  between  fifteen  and  sixteen  hundred  cases.     They  occur;  first,] 
at  the  onset  of  the  disease,  particularly  in  ehihlren :  secondly,  as  a  manifes- 
tation of  the  toxremia ;  and  thirdly,  as  a  result  of  severe  cerehral  complica- 
tions— thrombosis,  meningitis,  or  acute  encephalitis.     Occasionally  in  con- 
valescence convulsions  may  occur   from  un.kno\\-n  causes.     Of  the   8 
3  died. 

Neuritis,  which  is  not  uncomnion — 11  eases  in  the  series^ — may  be  local,1 
a* wide-spread  affection  of  the  nerves  of  the  le^s  or  of  both  arms  and  legs. 

Local  N  eu  r  it  in. —Th'iA  may  occur  during  the  height  of  the  fever  or  after 
convalescence  is  established.  It  may  set  in  with  agonizing  pain,  and  with 
sensitiveness  of  the  affected  nerve  trunks.  The  local  nenritis  may  affect 
the  nerves  of  an  arm  or  of  a  leg,  and  involve  chietly  the  extensors*  so  that 
there  is  wrist-drop  or  foof-drop.  The  arm  or  leg  may  be  much  swollen 
and  the  skin  over  it  erythematous.  Painfu!  muscles  are  not  uueommon,  par- 
ticularly in  the  calves.  I  have  reported  a  series  of  cases  (Studies  III), 
Painful  cramps  may  also  occur.  In  some  of  the  eases  of  painful  legs  the 
condition  is  a  myositis;  in  others  the  ewelling  and  pain  may  be  due  to  throm- 
bosis in  the  deeper  veins. 

A  curious  condition,  probahly  a  local  neuritis,  is  that  which  was  first 
described  by  Rand  ford  as  tender  toes,  and  which  appears  to  be  much  more 
common  after  the  cold-bath  treatment.  The  tips  and  pads  of  the  toes,  rarely 
the  pads  at  their  bases,  become  exquisitely  sensitive,  so  that  the  patient  cnn 
not  htmr  the  weight  of  the  bedi*lothes.  There  is  no  discoloration  and  j| 
swelling,  and  it  disappears  usually  within  a  week  or  ten  days.  fl 

Mu!tip!e  neuritis  in  typhoid  fever  comes  on  usually  during  convalescence. 
The  legs  may  be  affected,  or  the  four  extremities.  The  cases  are  often  diffi* 
cult  to  differentiate  from  those  with  subacute  poliomyelitis.  Kccover]fH 
the  rule.  ^ 

Potiomtfelitis  may  occur  with  the  symptoms  of  acute  ascending  paral* 
ysis  and  prove  fatal  in  a  few  days.  More  frequently  it  is  less  acute,  and 
causes  either  a  paraplegia  or  a  limited  atrophic  paralysis  of  one  arm  or  leg. 

Hemiplegia  is  a  rare  complication,  Francis  Hawkins  has  collected  17 
cases  from  the  literature;  aphasia  was  present  in  1'2.  The  lesion  is  usually 
thrombosis  of  the  arteries,  less  often  a  meningo-encephalitis.  The  aphasia 
usually  disappears. 

True  Irtan^/  occurs  sometimes,  and  has  lieen  reported  in  connection 
certain  epidemics.     It  may  set  in  during  the  full  height  of  the  disease. 

7^ifphoid  PsfjcJwses. — There  are  three  groups  of  cases:  first*  an  initS 
delirium,  which  may  be  serious,  and  cause  the  patient  to  wander  away  frura 
his  home,  or  he  may  even  liecome  maniacal ;  secondly,  the  psychosis  asso- 
ciated directly  with  the  p\Texia  and  the  toxaemia;  in  a  few  cases  this  outla£t£ 
the  disappearance  of  the  fever  for  months  or  even  years ;  and,  lastly,  th« 
asthenic  psyehosis  of  convalescence,  more  common  after  typhoid  than  aftei 
any  other  fever.  The  prognosis  is  usually  good.  Ed  sal  has  recently  studid 
the  condition  in  ciiildren,  finding  69  cases  in  the  literature,  of  which { 
recovered. 
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Thcrf  ifi  a  rli^tressing  post-typhoid  neurasthenia,  in  which  for  months  or 
mo  for  yeari  ihe  patient  is  unable  to  get  into  harmony  with  his  sur- 
noBdiiigi. 

SrscLiL   Senses. — Eye. — Conjunctivitis,  simple   6r   phlyctenular,  «torue- 

tODBi  with   keratitis   anJ    iritig.    may   <leveIop.      Panoplithahnitis  ha.^   been 

Oforted  in  one  case  in  association  with  hapinorrhage  { Finlay).    Los;^  of  aeeom- 

•odatioo  may  occur,  usually  in  the  asthenia  of  convalescence.     Oeulo-raotor 

pmlr»ijii  has  been  seen,  due  probably  to  neuritii^.    Retinal  haemorrhages  may 

otxvr  alone  or  in  asocial  ion  with  other  luemorrhac^ie  features.     Double  optic 

mrtD>  hai  been  descril>ed  in  the  course  of  the  fever.    It  may  be  indepemleiit 

«f  bcntngitts.     Atrophy  may  follow,  but  these  complications  are  excessively 

mm.    Cataract  may  follow  inflamniation  of  the  uveal  tract.    Other  rare  com- 

pliaticififi  are  thrombosis  of  the  orbital  veins  and  orbital  h<Tmorrhage,     (See 

0t  8d)veinit2  in  Keen's  monograph  for  full  consideration  of  the  subject.) 

JEar. — CHitis  media  u  not  infrequent,  2.5  per  cent  in  Hengst's  collected 

aiia.     We  have  never  found  the  typhoid  bacillus  in  the  iliticliarge.     Seri- 

m»  vsm^lt^  an*  rare;  only  one  case  of  mastoid  disease  occurred  in  our  series. 

TIm  otitic  may  set  in  with  a  chill  and  an  aggravation  of  the  fever. 

Sexal  Stbtem. — Rett^niion  of  urinf*  is  an  early  symptum  and  may  be  the 
Oflav  of  abdominal  pain.  It  may  recur  throughout  the  attack.  Suppres- 
aiwi  of  urine  is  rare,  Tlie  urine  i&  usually  diminished  at  first,  has  the  ordi- 
mrj  febrile  characters,  and  the  pigments  are  increased.  Liiter  in  the  disease 
it  b  mi>rt*  abundant  and  lighter  in  color. 

Pnl^uria  k  not  very  uncommon.  The  amount  of  water  depends  very 
wodk  OD  the  fluid  taken.  In  certain  cases  enormous  quantities  are  passed, 
ap  la  i€Ten  and  eight  quarts.  Wliile  most  common  during  convalescence,  the 
iiercate  may  bc"^  sudden  in  the  second  wi'i-k  at  the  height  of  the  fever,  as  in 
a  iwm  reported  by  FuhS»?Ll.  Patients  treated  by  what  is  known  as  the  wasli- 
iH  iim  mt*thoiU  in  which  large  quantities  of  water  are  taken,  may  pass  enor- 
aoBi  amounts.  18  or  19  litres.  One  of  my  patients  passed  as  much  as  23 
titrei  m  f>ne  day ! 

Tkf   DUur^-reaciion  of  Ehrlkh, — Two  solutions  are  employed,  kept  in 

aipirat^  bottled:  one  containing  a  saturated  solution  of  sulphanilic  aeid  in 

a  •otntioa  of  hydrochloric  acid  (50  cc.  to  1,000  cc.) ;  the  other  a  half  per 

iiBl  icilutioQ  of  sodium  nitrite.     To  make  the  test,  a  few  cubic  centimetres 

W  ur  ■  1  in  a  small  test*tulje  with  nn  e<]ual  quantity  of  a  mixture 

iCtb*-  ihe  sulphanilic  acid  (40  cc. )  and  the  sodium  nitrite  (1  cc), 

ibr  vfaole  being  thoroughly  shaken.     One  cubic  centimetre  of  ammonia  is 

tfcoi  aUowftl  to  flow  carefully  down  the  side  of  tlie  tube,  forming  a  colorless 

mmt  abn^r  thf  yelb>w  urine,  and  at  the  Junction  of  the  two  a  deep  brownisli- 

nAtm^  will  be  seen  if  the  reaction  is  presimt.     With  normal  urine  a  lighter 

Wnenwh  ring  13  productnl,  without  a  shade  of  red.     The  color  of  tlie  foam  of 

:  urine  and  reagent,  and  the  tint  they  produce  when  largely  diluted 

-rp  rharncteristic,  Ixnng  in  both  cases  of  a  delicate  rose-red  if  the 

Im?  present:  but  if  not,  brownish-yellow.     It  was  found  in  894 

It  may  Im*  present  i)nnious  to  the  occurrence  of  the  rash,  and 

i,M>  twenty-second  day.     The  vahie  of  the  test  is  lessened  by  its 

.'  in  cases  of  miliary  tuberculosis,  in  malarial  fever,  and  occasion- 

liiT  «  'It*'  diseases  associated  with  high  fever.    The  urotoxic  coefficient 
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in  typhoid  fever  is  higli  and  is  mu}  to  be  increased  by  the  tnbs.  In  ca^^es 
passing  large  quantities  of  urine  the  diazo-reaction  i&  very  feeble  or  even 
absent. 

BaciUuria  occurs  in  about  one*third  of  the  cases,  caused  by  the  tyiph 
bacilli.     The  urine  may  he  turbid  from  their  presence  and  in  the  test- 
give  a  peculiar  sshiuimer.     There  may  be  millions  of  Imcilli  to  tlie  cubic  milli- 
metre without  pyuria  or  any  symptoms  of  renal  or  bladder  trouble.     The  , 
Imcilli  may  he  present  in  the  urine  for  years  after  the  attack  (see  Gwyn, 
Studies  III).     Of  51  cases  during  the  session  of  1900-11»01  in  my  clinic,^ 
Cole  found  typhoid  bacilli  in  the  xirine  in  Ifi. 

The  renal  complications  in  typhoid  fever  may  be  thus  grouped: 

(a)  Febrile  albuminuria  is  common  and  of  no  special  significance, 
was  present  in  90i)  of  1^500  cases,  60  per  cent,     Tu1>e  casts  were  present? 
51)8  cases,  37.8  per  cent.     Ilfrmoglohinuria  occnrreil  in  one  ease. 

(b)  Acute  nephritis  at  the  onset  or  during  the  height  of  the  disease — ' 
the  nephro'iyphm  of  the  Germans,  the  fievre  ii/pho'ide  a  forme  rbtaU:  of  the 
French — may  set  in,  with  all  the  symptoms  of  acute  Bright's  disease,  mask- 
ing in  many  instances  the  true  nature  of  the  malady.     After  an  indisposi- 
tion of  a  few  days  there  may  he  fever,  pain  in  the  back,  and  the  passage  olj 
a  small  amount  of  bloody  urine. 

{c)   Nephritis  during  convalescence  is  rare,  and  is  usually  associated 
ana?niia  and  oedema.     Chronic  nephritis  is  a  most  exceptional  sequel  of 
disease. 

{d)  The  lymphomatous  nephritis,  described  by  E.  Wagner,  and  aire 
referred  to  in  the  section  on  morbid  anatomy,  produces,  as  a  rule, 
symptoms. 

(e)   Pifurm,  a  not  uncommon  complication,  may  be  associated  with 
t^^ihoid  or  tlie  colon  bacillus,  less  often  with  staphylocoeei.     It  disapf 
during  convalescence.     It  is  usually  due  to  a  simple  catarrh  of  the  bladj 
rarely  to  an  intense  cystitis. 

if)  Post'ttfphoid  Pifcliiis^^One  or  both  kidneys  may  be  involved,  eit 
at  the  height  of  the  disease  or  during  convalescence.     There  may  be  blood 
and  pus  at  first,  later  pus  alone,  varying  in  amount.    A  severe  pyeloneph 
may  follow.     Perlneplinc  abscess  is  a  rare  se<|ueL 

Generative  System. — Orchitis  is  occasiouany  met  with.    Kinnicutt 
collected  53  cases  in  the  literature.     It  is  usiially  associated  with  a  catarr 
urethritis.     Indoration  or  atropliy  may  occur,  and  nmre  rarely  suppurati 
It  was  present  in  4  cases  in  my  series.    In  1  case  double  hydrocele  develoj 
suddenly  on  the  nineteenth  day  (Dunlap). 

Acute  mast  His,  which  may  go  on  to  suppuration,  is  a  rare  complicati 
It  was  present  in  3  cases  of  my  series,  during  the  fever  and  in  one  latej 
convalescence. 

Osseous  System. — Among  the  most  common  and  troublesome  of 
eequela?  of  the  disease  are  the  hone  lestotis.  In  a  few  cases  the  hrme  lesi^ 
occur  at  the  lieight  of  the  disease  or  even  earlier.  A  boy  was  admitted  in 
second  week  of  an  attack  of  typhoid  fever  with  acute  periostitis  of  the  frontaT 
bone  and  of  one  rib.  Of  *237  cases  collected  by  Keen  there  were  periostitis  in 
110,  necrosis  in  85,  and  caries  in  13.  They  are,  I  am  sure,  much  more  frequent 
than  the  figures  indicate.    Six  cases  came  under  my  notice  in  the  course  of  a 
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Tetr,and  formed  the  basis  of  Parsons'  paper  (Studies  II).  The  legs  are  chiefly 
inTolred.  In  Keen's  series  the  tibia  was  aflfected  in  91  eases,  the  ribs  in  40. 
The  typhoid  bone  lesion  is  apt  to  form  what  the  old  writers  called  a  cold 
abecess.  Only  a  few  of*  the  cases  are  acute.  Chronicity,  indolence,  and  a 
remarkable  tendency  to  recurrence  are  perhaps  the  three  most  striking 
features  of  the  typhoid  bone  lesions.  A  bony  node  may  be  left  by  the  typhoid 
periostitis. 

Arihriiis  was  present  in  5  cases  of  my  series.  Rheimiatic  and  septic  forms 
ire  described,  as  well  as  a  typhoid  arthritis  proper.  The  complication  is  exceed- 
ingly rare,  and  yet  Keen  has  collected  from  the  literature  84  cases.  One  of  the 
mo&t  important  points  relating  to  it  is  the  frequency  with  which  spontaneous 
dislocations  occur,  particularly  of  the  hip. 

Typhoid  Spine  (Gibney). — During  the  disease  in  protracted  cases,  more 
often  during  convalescence,  the  patient  complains  of  pain  in  the  lumbar  and 
sieral  regions,  perhaps  after  a  slight  jar  or  shock.  Stiffness  of  the  back,  pain 
oa  movement,  and  tenderness  on  pressure  are  the  chief  features,  but  there  are 
in  addition  marked  nervous,  sometimes  hysterical  manifestations.  The  diag- 
nosis of  spondylitis.  Pott's  disease,  or  perinephritic  abscess,  etc.,  may  be  made. 
The  examination  is  negative.  The  patient  is  afebrile,  as  a  rule.  The  outlook 
is  good.  In  rare  instances  there  may  be  perispondylitis,  but  usually  the  condi- 
tioii  is  a  neurosis  (Studies  I). 

The  muscles  may  be  the  seat  of  the  degeneration  already  referred  to,  but  it 
nrelj  causes  any  symptoms.  Haemorrhage  occasionally  occurs  into  the  muscles, 
and  late  in  protracted  cases  abscesses  may  follow.  Rupture  of  a  muscle,  usually 
the  rectus  abdominis,  may  occur,  possibly  associated  with  acute  haembrrhagic 
mvosiiis. 

Foft-typhoid  Septicaemia  and  Pyaemia. — In  very  protracted  cases  there  may 
recur  after  defervescence  a  slight  fever  (100°-101°),  with  sweats,  which  is  pos- 
sibly septic.  In  other  cases  for  two  or  three  weeks  there  are  recurring  chills, 
often  of  great  severity.  They  are  usually  of  no  moment  in  the  absence  of  signs 
of  complication.     (See  Studies  II  and  III.) 

T}-phoid  pyaemia  is  not  very  uncommon,  (a)  Extensive  furunculosis  may 
be  associated  with  irregular  fever  and  leucocytosis.  (b)  Following  the  fever 
there  may  be  multiple  subcutaneous  "  cold  "  abscesses,  often  with  a  dark,  thin 
bloody  pus.  A  score  or  more  of  these  may  appear  in  different  parts.  Pratt 
has  Isolated  the  bacillus  in  pure  culture  from  the  subcutaneous  abscesses,  (c)  A 
crural  thrombus  may  suppurate  and  cause  a  wide-spread  pyaemia,  (d)  In  rare 
instances  suppuration  of  the  mesenteric  glands,  of  a  splenic  infarct,  a  slough- 
ing parotid  bubo,  a  perinephric  or  perirectal  abscess,  acute  necrosis  of  the  bones, 
or  a  multiple  suppurative  arthritis  may  cause  pyaemia.  In  other  cases  follow- 
ing bed-sores  or  a  furunculosis  there  occurs  a  general  infection  with  pyogenic 
organisms,  with  fatal  result.  In  three  such  cases  in  our  series  staphylococci 
vere  cultivated  from  the  blood.  In  one  case  with  many  chills  late  in  the  dis- 
ease, and  the  general  condition  excellent,  typhoid  bacilli  were  cultivated  from 
the  blood. 

Aaodation  of  other  Diaeasea. — Erysipelas  is  a  rare  complication,  most  com- 

nwnly  met  with  during  convalescence.    In  1,420  cases  at  Basel  it  occurred  10 

lime?.   Griesinger  states  that  it  is  met  with  in  2  per  cent.    Measles  or  scarlet 

fever  mav  develop  during  the  fever  or  in  convalescence.    Chicken-pox  and  noma 

8 


so 


SPECIFIC  INFECTIOUS  DISEASES. 


havt  been  reported  in  children,    Peeudo-raembranous  inflaramatiom  may  i 
in  the  pbarvnx,  larynx,  or  genitals. 

Malarial  and  typhoid  fevers  may  be  associated,  but  a  majority  of  the  ca 
of  go-called  tvpiio-malarial  fever  are  either  remittent  malarial  fever  or  true 
typhoid.     It  is  inkresting  to  note  that  among  the  82 9  eases  of  typhoid  ferer 


ease.     (See  Lyon,  Studies  III.)     Many  of  our  typhoid-fever  cases  came  fj 
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Plasmodia  were  found  in  the  blood  during  the  course  of  the  disease  in  only 
ease.     (See  Lyon, 
malarious  regions, 

The  symptoms  of  influenza  may  precede  the  typhoid  fever,  or  the  two  di^ 
eases  may  run  concunenlly.    There  are  eases  of  chronic  influenza  which  sii 
late  typhoid  fever  very  closely. 

Typhoid  Fever  and  Tuberculosis. — (a)  The  dij&eases  may  coexist.  A  per- 
son with  chronic  tuberculosis  may  contract  the  fever.  Of  80  autopsies  in 
typhoid  fever,  4  presented  marked  tuberculous  lesions.  Miliary  tuberculosis 
and  typhoid  fever  may  occur  together,  {b)  Cases  of  typhoid  fever  with  pnlrao- 
nary  and  pleuritic  symptoms  may  suggest  tuberculosis  at  the  onset,  (c)  Thq[^ 
are  five  types  of  tuberculous  infection  which  may  simulate  typhoid  ^^^^H 
the  acute  miliary  form  (page  21*8)  ;  tuberculous  meningitis  (page  301 )  ;  tuljer* 
cwlous  peritonitis  (page  310)  ;  the  acute  toxaemia  of  certain  local  le^-^ions  (page 
306) ;  and  forms  of  ordinary  pulmonary  tuWrculosis.  And,  lastly,  pulmonary 
tuberculosis  may  follow  typhoid  fever.  In  a  large  majority  of  such  cases  the 
disease  has  been  tuberculosis  from  the  onset,  which  has  begun  with  a  low  fever 
and  features  suggestive  of  typhoid  fever. 

In  epilepsy  and  in  chronic  chorea  the  fits  and  movements  usually  cease  d^ 
ing  an  attack,  and  in  typhoid  fever  in  a  diabetic  subject  the  sugar  may( 
absent  during  the  lieight  of  the  disease. 

Varietiea  of  Typhoid.— Typlioid  fever  presents  an  ejttremely  complex  sj 
tomatology^  Many  forms  have  Ixvn  descrilx'd,  some  of  which  present  exagg 
tion  of  common  symptoms,  others  modification  in  the  course,  others 
greater  intensity  of  action  of  the  poison  on  certain  organs.  As  we  have 
when  the  nervous  system  is  specially  involved,  it  has  been  called  the  cerebl^ 
spinal  form;  when  I  he  kidneys  are  early  and  severely  affected,  nephro- typhoid; 
when  the  disease  begins  with  pulmonary  sym[)tonis,  pneumo-typhoid ; 
pleurisy,  pleuro-typhoid ;  when  the  disease  is  characterized  tliroughout  by 
fuse  sweats,  the  sudoral  form  of  the  disease.  It  is  enough  to  rcmemlx?r  that 
typhoid  has  no  fixed  and  constant  course,  that  it  may  set  in  occasionally  with 
symptoms  localizeil  in  certain  organs,  and  that  many  of  its  symptoms  are 
extremely  variable— in  one  epidemic  uniform  and  text*book-like,  in  another 
slight  or  not  met  with.  This  diversified  symptomatology  has  led  to  many 
clinical  errors,  and  in  the  absence  of  the  salutary  lessons  of  morbid  anatomy 
it  is  not  surprising  that  practitioners  have  so  often  been  led  astray.  We  may 
recognize  with  Murchison  the  following  varieti'*s ; 

1.  The  mild  and  abortive  forms.  Much  attention  has  been  paid  of  late  ta 
the  milder  varieties  of  typhoid  fever— the  typhus  Icvissimus  of  Griesinger. 
Woodruff,  of  the  United  States  Army,  has  called  special  attention  to  the  great 
danger  of  neglecting  these  mild  forms,  which  are  often  spoken  of  as  mountain 
fever  and  malarial  fever,  "  acclimation,'*  "  ground,**  and  '*  miasmatic  "  feve 
During  the  prevalence  of  an  epidemic  there  may  be  cases  of  fever  so  mild 
the  patient  does  not  go  to  bed.    The  onset  may  be  sudden,  particularly  in  ci 
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ism.  The  geBeral  symptonis  are  slight,  the  pul&e  rate  not  high,  the  fever 
mtiy  tbove  105*.  Ko^»  i>pots  are  iij^ually  jiresent,  with  splenic  eulargoniunt. 
Ofinilkn  is  rare*.  The  Widal  reaelioii  is  present  in  a  majority  of  the  patients. 
Use  umit  be  a  marked  tendeney  to  relapse.  Wliile  infrequent,  charaeteriatic 
onplicalioti^  aod  ^^pieke  may  give  the  first  positive  clue  to  the  nature  of  the 
imiih.  J.  B,  Briggg  has  studied  44  of  these  mild  cases  from  my  clinic,  in 
iKeb  llw  fi?rer  lasted  14  days  or  less.  Ro&e  spots  were  present  in  '^4,  and  the 
|]|U  reiction  in  26.  There  were  three  relapses.  It  can  not  be  too  forcibly 
iBpnitpd  uiKin  the  profession  that  it  is  just  by  tliese  mild  eases,  to  which  so 
tittte  attention  is  paid,  that  the  disease  may  be  kept  up  in  a  eoumninity. 

i,  "'  t^  form  is  usually  characterized  by  high  fever  and  pronounced 

fi9f9L-  *ms.     In  this  category,  tcKi,  come  the  very  severe  cases,  setting  in 

mil  {iiiriimonja  and  Bright*s  disease,  and  with  the  very  intense  gastro-intestinal 
orompbro-spiual  symptoms. 

2.  The  htent  or  ambuJatory  form  of  typhoid  fever,  which  is  particularly 
mmmm  in  il  practice.    The  symptoms  are  usually  slight,  and  the  patient 

mtmekj  fo  '►ugh  tu  go  to  IhmL    He  has  languor,  perhaps  slight  diarrluea, 

hit  iB«ep*  about  and  may  even  attend  to  liis  work  throughout  the  entire  attack. 
haClier  m^anees  delirium  sets  in.  The  worst  eases  of  this  form  are  seen  in 
mimK  ariiii  keep  up  and  about^  though  feeling  ill  and  feverish.  When  brought 
l^tlie  hoipital  they  often  have  synjptoms  of  a  most  severe  type  of  the  disease. 
H«aoTriiiige  or  perforation  may  be  the  lirst  marked  symptom  of  this  ambula- 
pc.  Sir  W.  Jenner  has  called  attention  to  the  dangers  of  this  form,  and 
*Af\v  to  the  grave  prognosis  in  the  case  of  persons  who  ha%^e  travelled 
:  ic  disc*as*.*  in  progress. 
iiirm€frrkatju:  Tfjphoid  Fever. — This  is  excessively  rare.  Among  Ouskow's 
013  cspei  lhi?re  were  4  fatal  cases  with  general  ha^tnorrhagie  features.  Only 
fbw  titflmiicitf  were  present  in  our  series.  Hemorrhages  may  be  marked  from 
ttM«  but  more  commonly  they  come  on  during  the  course  of  ilie  disease. 
Doaditfon  i*  not  necessarily  fatal.  Several  of  those  reporttxl  by  Nicholls 
Ihe  Hoval  Victoria  Hospital,  Montreal,  recovered.     (See  Hamburger, 

An  ^febrilt  typhoid  fever  is  recognized  by  authors.  Liebermeister  says  that 
fta cmm  W^ir  not  uncommon  at  Basel.  The  patients  presented  lassitude,  de- 
paMn,  headache^  furri'd  tongue^  loss  of  ap]X'tite,  slow  pulse,  and  even  the 
ifiCi  end  riilargt*d  spleem  I  have  seen  the  temperature  normal  on  the  sijtteenth 
6rt,  vliile  the  spot^  did  not  come  out  until  later. 

Ttfhoid  Feveu  in  CiiiLDitEX, — Griffith  collected  a  series  of  325  cases  in 
4drixeD  under  two  and  a  half  years:  111  of  these  were  in  the  first  year.  Out 
il  A  local  of  578  cnses  in  which  the  result  was  recorded,  142  died.  The  eases 
^  BoC  Tcry  uneoramon.  The  high  mortality  in  Griffith's  paper  was  probably 
4m  to  iht  fact  that  only  the  more  serious  cases  are  reported.  The  abdominal 
i|»ytMB»  are  usually  mild ;  fatal  hremorrhage  and  perforation  are  rare. 
isoBfT  ■H}ue]ji\  aphasia,  noma,  and  bone  lesions  are  stated  to  be  more  common 
mdbiUivn  than  in  adults.    Two  of  our  eases  were  under  one  year  of  age. 

Ttthoid  Fbteb  IX  TiiK  .\qed. — After  the  sixtieth  year  the  disease  runs 
a  l^  favorahle  course,  and  the  mortality  is  very  high.  The  fever  is  not  so 
M^  tm%  complieatiotia  are  more  common,  particularly  pneumonia  and  heart- 
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Tytiioid  Fever  ix  rKKONAXCV, — Pregnancy  affords  no  iramunity  against 
tjqihoid.  In  1,500  of  our  ca&es  to  Septeml)er  10,  1904^  438  of  which  were 
females,  there  were  6  ease^.  Goltdanmier  noted  2(1  pregnancies  in  600  cases 
of  typhoid  fever  in  the  female.  It  h  more  conunonly  seen  in  the  first  half  of 
pregnancy.  The  pregnancy  is  interrupted  in  alnrnt  05  per  cent  of  the  ca^eii, 
usually  in  the  second  week  of  (he  disease.  In  the  obstetrical  department  of  the  J 
Jolins  Hopkins  Hospital  (J,  W.  Williams)  there  have  been  (to  January,' 
19U5)  three  cases  of  puerperal  infection  with  Imcillus  ty]>hosus.  One  ea?e 
showeii  a  localized  lesion  of  the  chorion,  from  which  cultures  were  ohtaioedi 
(Little). 

TyriioiD  Fever  in  tite  FcETUs.^From  the  recent  studies  of  Ford 
J.  L.  Morse,  and  F,  W.  Lynch,  we  may  conclode  that  the  h^thoid  bacillus  mar 
pass  through  the  placenta  to  the  child,  causing  a  typhoid  septicipmia,  wilhriut 
intestinal  lesions.  Lynch  has  recently  collected  10  such  cases.  Infection  of 
the  foetus  does  not  necessarily  follow,  but  when  infected  the  child  dies,  either 
in  utero  or  shortly  after  birth.  The  Widal  reaction  has  l)een  obtained  with 
fietal  blood.  Its  presence  does  not  indicate  that  the  child  has  survived  in(^» 
tion  in  utero,  as  the  agglutinating  substances  may  filter  through  the  plae^^f 
They  may- also  Ix^  transmitted  to  the  nursling  through  the  milk,  and  caiiiW 
transient  reaction.  The  reaction  could  not  be  obtained  with  foDtal  blood  from 
which  typhoid  bacilli  were  cultivated  (Lynch). 

Relapse. — Relapses  vary  in  frequency  in  different  epidemics,  and,  it  would 
appear,  in  different  places.    The  percentages  of  different  authors  range  frt»m 

3  per  cent  (Murchison),  11  per  c*ent  (Btiuraler),  to  15  or  18  per  cent  (Imme^ 
niann).    In  1,50U  eases  there  were  1752  relapses,  11.4  per  cent 

We  may  recognize  the  ordinary,  the  intercurrent,  and  the  spurious  relapse* 

The  orditwrif  rehipse  sets  in  after  eom|dete  defervescence.     Tlie  ave 
duration  of  the  interval  in  Irvine's  cases  was  a  little  over  five  days. 

In  one  of  my  cases  there  was  complete  apyrexia  for  twenty-three  da}^?, 
lowed  by  a  relapse  of  forty-one  days'  d  unit  ion;  then  a  pyrexia  for  forty-twc 
days,  followed  by  a  second  rehi]>se  of  two  wet^ks'  duration.  As  a  rule,  two  ol 
the  three  important  symptoms — step-like  temperature  at  onset,  roseola,  u 
enlarged  spleen — should  be  present  to  justify  the  diagnosis  of  a  relapse.  Th< 
intestinal  symptoms  are  variable.  The  onset  may  be  abrupt  with  a  chill,  o] 
the  temperature  may  have  a  typical  ascent,  as  shown  in  Cbart  L  The  numbei 
of  relapses  range  from  1  to  5.  In  a  case  at  the  Pennsylvania  Hospital  in  190^ 
the  disease  lasted  eleven  months  and  four  days,  during  which  there  were  *ij 
relapses.  The  attack  is  usually  less  severe  and  of  shorter  duration.  0 
Murehison's  53  cases,  the  mean  duration  of  the  first  attack  was  about  twe 
six  days;  of  the  relapse,  fifteen  days.  The  mortality  of  relapse  cases  is 
high.^ 

The  inicrcurrent  rehpse  is  common,  often  most  severe,  and  is  res  pom 
for  a  great  many  of  the  most  protracted  cases.  The  temperature  drops 
the  patient  improves;  but  after  remaining  between  HMf  and  102^  for^ 
few  days,  the  fever  again  rises  and  the  patient  enters  upon  another  attacii 
which  may  W  even  more  protracted,  and  of  much  greater  intensity  than  th 
original  one. 

Spurious  relapses  are  very  common.     They  have  already  been  referred  t 
on  page  72,  under  post-t)'phoid  elevations  of  temperature.    They  are  recrudei 
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KHHol  the  fever  due  to  a  DutnluT  of  causes.  It  is  not  always  easy  to  deter* 
msx»  vhrthrr  a  relapse  k  present,  particularly  in  cases  in  which  the  fever 
jkSBfti  for  only  five  or  seven  days  without  rose-spots  and  without  enlargement 
of  tbr  Kpteen. 

riidaul)tedlT  a  reinfection  from  within,  yet  of  the  conditions  favoring  the 
^cuircmoe  of  relapse  we  as  yet  know  little.  Durham  has  advanced  an  interest- 
a^tkforr:  Every  typhoid  infection  h  a  complex  phenomenon  caused  by  groups 
•f  bit'i"  '  '  -  in  iipecies  but  not  identieal,  as  shown  by  their  serum  reactions. 
ThtMJ  lormed  in  the  blood  during  the  priuiary  attack  neutralizes  only 

mt  ior  wevi'vnl)  groups,  the  remaining  groups  still  preserving  their  pathogenic 
T.-^,p^      Following  an  error  in  diet,  or  i?onie  indiscretion,  tlie^^e  latter  groups 
rtultiply  sufficiently  to  cau^  a  reinfection.     Multiple  relapses  may  be 
«  xpUitied.    Bacteriological  proof  of  this  interesting  theory  has  not  yet 


Dt^l^ocis* — There  are  several  points  to  note.     In  the  first  place,  typhoid 

^     -  ii  tbe  moist  common  of  all  continued  fevers.    Secondly,  it  is  e.xtraordi- 

varijible  in  its  manifestations.    Thirdly^  there  is  no  such  hybrid  malady 

^  lypbcHiiialariai  fever.     Fourthly,  errors  in  diagnosis  are  inevitable,  even 

odcr  the  most  favorable  conditions, 

•  04TA  TOM  DfAaxosis. —  {(i)  GeneraL — No  single  symptom  or  feature  is 
dhtmctemtic.  The  onset  is  often  suggestive,  particidarly  the  occurrence  of 
ADil  (if  set'n  from  the  start)  the  ascending  fever.  The  steadiness  of 
ferer  for  a  week  or  longer  after  reaching  the  fastigiom  is  an  important 
ML  The  irregular  remittent  character  in  the  third  wei'k,  and  the  intermit- 
t  Icatiinis  with  chills,  are  common  sources  of  error.  While  there  is  nothing 
eristic  in  the  pulse,  dicrotism  is  so  much  more  comuion  early  in  typhoid 
Ihal  itB  presence  is  always  sugg«:»stive.  The  rash  is  the  most  valuable 
^  ^igxi*  *itid  with  the  fever  usually  clinches  the  diagnosis.  The  enlarged 
of  less  importance,  since  it  occurs  in  all  febrile  conditions,  but  with 
fever  and  the  rash  it  completes  a  diagnostic  triad  of  the  disease.  The 
» af  leticocytosis  and  the  presence  of  Ehrlichia  reaction  are  valuable  acces- 

i^rifie. — (1)  halaiion  of  Typhoid  Bacilli  from  the  Blood. — New 
iwyi'  liATv  given  better  results  in  this  procedure,  which  has  been  carried  out 
eMitfifely  in  my  ward  by  Cole»  and  1  can  testify  to  its  great  value  in  doubtful 
c»»  and  in  the  acute  septic  forms.  The  hypodermic  puncture  of  a  vein  for 
tb  biiiod  cAUBcn  little  or  no  (tain. 

{t)  Imdaiion  af  Tijphoid  Bacilli  from  ike  SiooU, — Cultures  from  the  stools 
km  ppm^  of  diagnostic  value.  A  new  and  very  satisfactor}-  metho^l  is  that 
il  i«i  Drigttlftki  and  Conradi  (Zeit,  f.  Hygiene,  Bd.  3*J),  largely  used  in  the 
flgainst  typhoid  in  Germany,  with  which  those  familiar  with  bae- 
»^**Hrtds  arv*  able  to  isolate  the  haeilli  in  a  majority  of  the  cascs. 

m  of   Typhoid  BaciUi  from   the   Urine. — Neumann,  Horton- 

f§on.  and  Gwyn  have  shown  the  great  fref|uency  of  typhoid  bacilli 

In  s^mu*  cases  they  may  l>e  obtained  before  the  Widal  test  is  ])osi- 

:     Ame  culliin?s  do  not  offer  great  difficulties,  and  may  frequently  be 

(  f  Typhoid  Bacilli  from  tha  Rose-ftpots, — Neufeld,  Cursch- 

■i,  «fij  UtthanUon  have  dejnonstrated  the  presence  of  the  bacilli  in  rose- 
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spots  m  32  of  40  eases  exainined.     As  the  procedure  causes  considerable  A\^\ 
comfort  it  can  not  be  used  as  a  routine  inetliod. 

(5)  The  Agglutination  Test. — In  1804  Pfeiffer  showed  that  cholera  spirilU. 
when  intnxluci^d  into  the  peritonaniin  of  an  immunized  auimaU  or  when  mixed! 
with  the  i^eruni  of  imnmoized  aniTiial.s,  lo?se  their  motion  and  hreak  up.  Tbi^^ 
"  Pfeiffer's  phenomenon  '•  of  atrglutinatiun  and  immobilization  was  thoroughly j 
studied  b}^  Durham  and  also  by  A,  S.  GrUnbauni,  and  the  specificity  of  thcj 
reaction  demonstrated.  Widal  took  the  niethod,  and  made  it  availabisi 
elhiical  work. 

Methods. — (a)  Mocrosvopir  or  Slow  Method. — This;  has  not  been  larjg 
used  in  chnieal  work,  but  on  the  whole  the  rcsuhs  are  probably  more  satisfaciory 
than  with  the  microscopic  method,  and  in  hospitals,  at  least*  the  difficulties  are 
no  greater.  Lately  the  use  of  cultures  of  dead  bacilli  has  rtM:Tived  quite  wide 
applicatiujL  This?  method  is  very  satisfactory  when  the  living,  active  bacilli 
can  not  be  cxmvcniently  employed. 

{h)  Mirroscopic  or  Rapid  Method. — The  serum  is  mixed  with  a  young 
bouillon  culture  of  the  typhoid  bacillus,  or  with  a  suspension  of  a  young  agar 
culture,  in  such  a  manner  as  to  dilute  the  serum  to  the  required  degree,  A 
hanging-dro|>  preparation  of  the  mixture  is  made*  and  if  the  reaction  is  |>osi- 
tive  the  bacilli  will  within  a  given  time  lose  their  motility  and  collect  in  clumps. 
Wyatt  Johnston  introduced  the  use  of  dried  blood.  It  is  convenient,  but  does 
not  permit  accurate  dilutions.  The  use  of  glass  bulbs  to  obtain  the  serum,  and 
small  glass  pipi^ttes  tn  niake  accurate  dilutions,  is  of  value.  As  Cabot  save, 
"the  test  is  a  quantitative,  nut  a  qualitative,  one/'  Both  the  degree  of  dilu- 
tion and  the  time  limit  are  of  importance,  A  safe  standard,  and  the  one  in 
use  at  the  Johns  Hopkins  Hospital,  is  a  dilution  of  l-5u  and  a  time  limit  of 
one  hour, 

I?H8ULTs. — CaWs  collection  of  5,978  eases  gives  a  positive  reaction  in  97.2 
l>er  cent.  A  positive  reaction  was  obtained  in  93  per  cent  of  849  cases  tested 
before  the  eiglith  day.  It  may  not  appear  until  the  relapse.  In  4  of  my  caseB\ 
it  developed  on  the  twenty-second,  twenty-sixth,  thirty-fifth,  and  forty-second 
days,  respectively.  It  may  l>e  present  even  twenty  or  thirty  years  subsequent 
to  the  attack  of  fever. 

While  on  the  whole  the  serum  reaction  is  of  very  great  value,  there  are  cer- 
tain ditTicuIties  and  objections  which  must  be  considered.  A  perfectly  charae* 
teristic  case  with  ha?morrhages,  rose-spots,  etc,,  may  give  no  reaction  Uiroughout. 
In  other  cases  ttie  reaction  is  much  delayed,  becoming  positive  only  during 
convalesce  nee,  or  even  during  a  relajise.  It  must  Ije  borne  in  mind  that  occasion- 
ally the  reaction  is  not  obtained  with  low  dilutions,  while  with  higher  diluti 
the  reaction  is  characteristic. 

CoMMox  SoracEs  or  Errok  in  Diagnosis. — An  early  and  intense  lo 
ization  of  the  infection  in  certain  organs  may  give  rise  to  doubt  at  tirst. 

Cases  ci:miing  on  witli  severe  headache,  photophobia,  delirium,  twitching  of 
the  muscles  and  retraction  of  the  head  are  almost  invariably  regarded  as  r^-r^i 
spinal  rneninffitis.  Under  such  circumstances  it  may  for  a  few  days  be  im| 
sible  to  make  a  satisfactory  diagnosis,  I  have  thrici?  perf<>ruicd  autopsies  olP 
cases  of  this  kind  in  which  no  suspicion  of  ty[ihoid  fever  had  bei*n  present, ; 
intense  eercbro-spinal  manifestatiom  having  dominated  the  scene.  Until  ^ 
appearance  of  abdominal  symptoms,  or  the  rash,  it  may  be  quite  impossiblel 
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immaim  the  mture  of  the  case.  Cerebrospinal  meningitis  is,  however,  a 
jm  iiaetsc ;  t^^phoid  fever  a  very  common  one,  and  the  on?^et  witli  gevfre 
mwm  fymptotud  l&  by  no  means  infrequent.  The  lumbar  ]mnctnre  i$  now 
a|7tst  belp. 

I  Iiavi?  already  spoken  of  tlie  nnsleoding  pulmonary  symptoms,  which  oeca- 

MmBjt  fHXur  at  the  wr}  outset  of  tlie  disiea^e.    The  bronchitis  rarely  caut^es 

fffor^  thao^li  it  nmy  U?  inteni^e  and  attract  the  chief  attention.    More  difficult 

jp»lbr  criiM^  settinjT  in  with  chill  and  followc^d  rapirlly  by  pnntmonla,    1  have 

Imgfat  such  a  case  before  the  class  one  week  as  typical  pni^imonia,  and  a  fort- 

Sjgfit  later  rfiown  the  %nn\Q,  case  ati  undnubtedly  one  of   ty]>hoid  fever.     In 

jniftlwr  case,  in  which  the  oniset  was  with  definite  pneumonia,  no  ^mU  were 

^i,  aDd,  lliough  there  were  diarrhcea,  meteorism,  and  the  most  pronounced 

'   -^  ^    btoras,  the  doubt  still  remains  whether  it  was  a  case  of  typhoid 

-      :  .    uf  [meumonia  in  which  severe  secondary  symptoms  developed. 

IS  le*«  danger  of  mistaking  the  pneumonia  wliieh  occurs  at  the  height 

.  ...^*  dtJ^iMe,  and  yet  this  is  posss^ible,  as  in  a  case  admitted  a  few  years  ago 

to  iBj  vardi^ — a  man  aged  seventy,  insensible,  with  a  dry  tongue,  tremor,  ecchy- 

Baa  QfMJo  ibe  wrists  and  ankles,  no  rose-spots,  enlargement  of  the  spleen,  and 

fouotidatino  of  his  right  lower  lolie.     It  was  very  natural,  particularly  since 

ikfsn  wa»  no  history,  to  regard  such  a  case  as  senile  pneumonia  with  profound 

friiitittitiotia]  didturhanee,  hut  the  autopsy  showed  the  characteristic  lesions  of 

tfphoid  fever.     Early  involvement  of  the  pleura  or  the  kidneys  may  for  a  time 

«Urajv  thf  diagnoenis. 

Of  di7eaM>#  with  which  typhoid  fever  may  be  confounded,  malaria,  certain 
bam  ni  pwnua^  acute  tuberculosis,  and  tuberculous  peritonitis  are  the  most 
isforlaiiL 

Frota  miiarial  fever ^  typhoid  is,  as  a  rule,  readily  recognized.    There  is  no 

mA  tmmm  a#  typho-nialarial  fever — that  is,  a  separate  and  dif^linet  malady. 

Tnilmtd  ferer  and  malarial  fever  may  coexist  in  the  same  patient.     Of  l,oiVO 

ff  lypHnid  fever,  in  only  three  were  the  malarial  parasites  found  in  the 

V    in_^  the  fever.     In  patients  returning  from  Cuba  and  Porto  Rico 

,r.»  war  the  two  conditions  were  often  found  together,  hut  in  this 

I  -        ly  rare.     The  term  typho-malarial  fever  t?hould  be  aban- 

_^^-„      i  uvj  ^iuiuLijual  type  of  malarial  fever  may  present  a  striking  sinii* 

Im^  in  its  early  days  to  t^-phoid  fever.     Differentiation  may  be  made  only 

hf  lilt  hh  =(ion.     There  may  be  no  chills,  the  remissions  may  be 

OSreuel}  '  is  a  history  perhaps  of  malaise^  weakness,  diarrhoea, 

^  aaoiHiiiies  romiring.    The  tongue  is  furreil  and  white,  the  cheeks  flushed, 

tk»  fplaefi  iilightly  enlarged,  and  the  temperature  continuous,  or  with  very 

^ig|^  iVQiii^tons,     The  lestivo-autumnal  variety  of  the  malarial  parasite  may 

lil  he  proieDt  in  the  circulating  bhwd  for  several  days.     Every  year  we  had 

Ml  fir  twn  ^sfx  in  which  the  diagnosis  was  in  doulit  for  a  few  days. 

Pfmmia. — ^TIjh  long-continued  fever  of  obscure,  deep-seated  suppuration, 

diHls  or  sweats,  may  simulate  typhoid.     The  more  chronic  cases  of 

itr  enf|o*^r«!it!s  are  usually  diagnosed  enteric  fever.     The  presence  or 

of  ig  an  important  aid.    The  Widal  reaction  and  the  blood 

oti,-  ..,,  ,  .. .  iiiional  and  valuable  help. 

AtmU  miliafy  iuhrrruJons  is  not  infrapiently  mistaken  for  typhoid  fever. 

T^  potoU  in  differential  diagnosis  will  be  discussed  under  that  disease.    Tuber- 
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culous  peritonitis  in  certam  of  its  fomis  may  closely  simulate  typhoid  fever, 
and  will  l>e  referred  in  in  another  section. 

The  early  ahdomiiia)  pain,  etc.,  may  lead  to  the  diagnosis  of  aj)pendicitk 
(8ee  Appeiulicitis.) 

Frognosis,^ — (a)  Death-rate. — ^The  mortality  is  very  variable,  ranging  ia 
private  practice  from  5  to  12  and  in  hospital  ] practice  from  7  to  20  |>er  cent. 
In  some  large  epidemics  the  death-rate  has  been  vcr}^  low.  In  the  Xaidstone 
epidemic  it  was  between  7  and  8  per  cent.  In  recent  years  the  mortahty  from 
typhoid  fever  has  certainly  diminished,  and,  under  the  intluence  of  Brand,  the 
reintroduction  of  hydrothera])y  has  reduced  tlie  death-rate  in  institotiuns  in  a 
remarkable  manner,  even  as  low  as  5  or  0  per  cent.  Of  the  1,500  casL-s  treated 
in  my  wards,  9.1  per  cent  died.  The  mortality  in  the  Spanish- American  Wur 
was  very  low — 7  per  cent — and  may  be  attributed  to  the  picked  set  of  men  and 
to  the  care  and  attention  which  the  patients  received.  In  South  Africa  the 
mortality  was  20.1*  per  ci*nt  to  March  31,  1001. 

(6)  S pet ial  Features  in  Prognoj^is. — Unfavorable  symptoms  are  high  fever, 
toxic  symptoms  with  delirium,  meteorism,  and  haemorrhage.  Fat  subjects 
stand  typhoid  fever  badly.  The  mortality  in  women  is  greater  than  in  men. 
The  comphcations  and  dangers  are  more  serious  in  the  ambulatory  form  in 
which  the  patient  has  kept  about  for  a  wtH?k  or  ten  days.  Early  involvement 
of  the  nervous  system  is  a  bad  indication;  and  the  low,  muttering  delirium 
ivith  tremor  means  a  close  fight  for  life.  Prognostic  signs  from  the  fever  alone 
are  deceivtive.  A  temperature  above  lOl"*  may  be  well  borue  for  many  days 
if  the  nervous  system  is  not  involved. 

(c)  Sudden  Death, — It  is  difficult  in  many  cases  to  explain  this  most 
lamentable  of  accidents  in  the  disease.  There  are  cases  in  which  neither  cere* 
bral,  renal,  nor  cardiac  changes  have  been  found;  there  are  instanct^s  loo  in 
which  it  does  not  seem  likely  that  there  could  have  been  a  special  localization 
of  the  toxins  in  the  ]>neumogastric  centres.  ^IcPhedran,  in  reporting  a  case 
of  the  kind,  in  which  the  post  mortem  sliowed  no  adequate  cause  of  death,  sug- 
gests that  the  experiments  of  MeWilliani  on  sudden  cardiac  failure  probably 
explain  the  occurrence  of  deatii  in  certain  of  the  cases  in  winch  neither  em- 
bolism nor  uraemia  is  present,  lender  conditions  of  abnormal  nutrition  there 
is  sometimes  induced  a  state  of  delirium  cordis,  which  may  occur  spontane- 
ously, or,  in  the  case  of  animals,  on  slight  irritation  of  the  heart,  with  the  result 
of  extreme  irregnlarity  and  finally  failure  of  action.  Sudden  death  occtirs 
more  frequent iy  in  men  than  in  women,  according  to  Dewe%Te's  statistics,  in 
a  proportion  of  114  to  26.  It  may  occur  at  the  height  of  the  fever,  ami,  as 
pointed  out  by  Graves,  may  also  happen  during  convalescence.  There  were 
four  cases  in  my  series. 

Prophylaxis. — In  cities  the  prevalence  of  typhoid  fever  is  directly  |»ropor- 
tionate  to  Iht^  inethciency  of  the  drainage  and  the  water-supply.  With  theij- 
improvement  the  mortality  has  l>een  reduced  one-half  or  even  more.  Fulton 
has  shown  tliat  in  the  United  States,  at  least,  the  disease  exists  to  a  propor- 
tionately greater  extent  in  the  country  than  it  does  in  the  city,  and  that  the 
propagation  of  this  disease  is  in  general  from  the  country  to  the  town.  In  the 
water-supply  of  the  latter  the  cliances  for  dilution  of  the  contaminating  fluids 
are  so  much  greater  than  in  the  country,  where  the  privy  vault  is  often  in 
such  close  proximity  to  the  well. 
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But  it  b  ooi  only  llirough  water  that  tlie  disease  is  transmitteiL     (Jther 
^  vrthodf  pUy  an  iniportaot  though  not  80  frequent  role.    The  bacilli  may  be 
b^  milk,  oysters,  uncooked  vegetables,  etc.     Flies  play  an  iiui»ortant 
in  the  gipri'ad  of  the  disease,     ilany  easier  undoubtedly  arise  by  direct 
'nfretwiCL     But  llirough  whatever  chanm^l  the  infection  occurs,  for  new  ca&es 
t  the  tirus  ningt  be  directly  obtained  from  another  patient.    It  hn'^  been 
trated  by  Jonlan,  Russell,  Zeit  and  others  that  under  ordinary  circura- 
Hi  do  not  live  and  thrive  long  outside  the  body.     To  stamp  out 
;  tjuirei*  (1)  the  rtcouniiion  of  all  cmes^  and  (t)  the  destnirtiofi 
nd  bacilli  as  ihey  leave  the  patient.    It  is  sa^  much  a  part  of  the 
fct-itiiijj  »  duty  to  look  after  thcR'  points  as  to  take  care  of  the  patient,    Jlild 
da9  of  ivxvT  are  to  lie  regarded  wuh  suspicion. 

Ffom  the  MtandfK3int  of  prophylaxis,  the  question  practically  narrows  down 

l>  dl«iiifectiois  of  the  urine,  stf^ols,  sputum  (in  the  few  ca.^e.s  where  bacilli  are 

K  and  of  objoctd  which  may  accidentally  be  contaminated  by  these 

r  attendant  should  be  taught  to  regard  every  specimen  of  urine 
ire  of  typhoid  bacilli,  and  to  exercise  the  greatest  care  in  pre- 
ittering  of  drops  of  urine  over  the  patient,  bedding  or  floor,  or 
uf  the  attendant. 

T   the  urine  the  l>est  solutions  are  carljolic  acid,  1-20,  in  an 
iM  that  of  the  urine,  or  bichloriile  of  mercury,  1-1,000,  in  an 
-tiftwnth  that  of  tlie  fluid  to  be  sterilized.    These  mixtures  with 
jmid  .Htand  at  least  two  hours. 

n  ciiuse^  disappearance  of  the  bacilli  from  the  urine  when  bacil- 
lU  fif^neDt,  but  under  no  circumstances  should  its  administration  i>ermit 

lion  iif  the  urijoe  to  ha  neglected. 
Ty  dumfect  stooU  carbolic  acid  is  the  most  useful.    It  is  cheap,  and  efficient 
""       '  in  fetrfing  solutions.    The  stool  should  be  mixed  with  at  least  twice 
f  l-*iO  e*irliolic-Mcid  solution  and  allowed  to  stand  for  several  hours. 
Mie  disinfection  of  the  bath  water  after  use  offers  a  seri- 
_.      :..L     .i!    :    L:  nit  problem. 
L  Bftbiicke  has  sought  experimentally  the  best  method  for  the  disinfec- 
■  •I  ihe  bath  water.     He  found  chloride  of  lime  the  best  substance  to  use, 
ii  tiimd  Umt  even  where  tlie  water  contains  coarse  fecal  matter.  *^*50  gm. 
(«B-hiilf  pound)  of  chloride  of  lime  will  render  the  ordinarv'  bath  of  200 
i  mtnie  in  one-half  hour. 

f  there  be  any  expectoration,  the  sputum  should  receive  the  same  care  as 

It  is  l>est  to  collect  it  in  small  cloths,  whicli  may  he  btirned. 

AL  £1  leaving  the  patient's  he^l  or  person  should  be  soaked  for  two 

■fi  ta  1-70  cjirlKilie-acid  solution,  and  then  sent  to  the  laundry,  where  it 

I  hp  boiled.    All  dishes  should  be  Ixiiled  l>efore  leaving  the  patient's  room. 

Qunr  *Iio«ld  wejir  a  rutil>er  apron  when  giving  tubs  or  workii»g  over 

patient,  and  this  should  W^  washed  fn^piently  with  a  carbolii'  acid 

ir  of  mercurj'  solution.    The  nurse  should  wear  rubber  gloves  when 

tabi,  or  else  6oak  her  hands  thoroughly  in  1-1,000  bicliloride  solution 

r  ila»  hsi  fin tsheti. 

II  tiD|N3a&ibU?  here  to  deal  with  all  the  possible  modes  of  spread  of  the 

K«<*|>ing  in  mind  that  everything  leaving  the  patient  should  be 
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sterilized  whenever  there  is  a  chance  of  its  having  been  contaminated  by  the 
discharges,  a  nurse  of  ordinary  intelligence,  even  one  of  the  family,  can  carry  ! 
out  very  satisfactory  prophylaxis. 

Should  the  typhoid  fever  patient  be  isolated  ?  To  prevent  direct  infection 
of  other  members  of  the  family  a  moderate  degree  of  isolation  should  be  car- 
ried out,  though  this  need  not  be  absolute  as  in  the  exanthemata.  The  win- 
dows should  have  fly  screens  in  summer.  After  recovery  the  room  should  be 
disinfected. 

An  important  question  is  as  to  the  necessity  for  the  isolation  of  typhoid 
patients  in  special  wards  in  hospitals.  At  present  this  is  not  generally  done  in 
the  United  States.  When,  however,  in  a  hospital  with  as  good  sanitary  arrange- 
ments as  the  Johns  Hopkins  possesses,  and  in  which  all  possible  precautions 
are  taken  to  prevent  the  infection  spreading  from  patient  to  patient,  1.81  per 
cent  of  all  the  cases  have  been  of  hospital  origin,  the  advisability  of  isolation 
of  typhoid  fever  patients  is  certainly  worth  considering.  On  the  other  hand, 
in  the  general  hospital,  with  students  in  the  wards,  the  cases  are  more  thor- 
oughly studied,  and  in  the  graver  complications,  as  perforation,  it  is  of  the 
greatest  advantage  to  have  the  early  co-operation  of  the  house  surgeon. 

During  the  past  few  years  an  active  campaign  has  been  started  in  Ger- 
many, under  the  leadership  of  Professor  Koch,  with  the  object  of  ultimately 
stamping  out  this  disease  by  means  of  early  diagnosis  and  the  institution  of 
rigid  measures  for  preventing  the  distribution  of  the  infecting  agent  from  the 
patients  so  diagnosed.  With  a  corps  of  assistants  he  fitted  up  a  laboratory  in 
Trier,  a  locality  where  the  disease  had  a  firm  hold.  By  bacteriological  methods 
he  was  able  to  demonstrate  that  72  persons  were  suffering  from  typhoid  infec- 
tion. So  soon  as  the  nature  of  a  case  was  established,  isolation  and  vigorous 
disinfection  were  practiced.  The  result  was  that  within  three  months  no  more 
typhoid  bacilli  were  discoverable,  the  patients  were  cured,  no  fresh  cases  arose, 
and,  so  far  as  that  group  of  villages  was  concerned,  typhoid  was  exterminated. 
Since,  in  other  groups  of  villages  situated  under  strictly  comparable  conditions, 
but  where  these  methods  of  dealing  with  the  disease  were  not  practiced,  typhoid 
continues  to  be  prevalent,  it  may  reasonably  be  inferred  that  the  disappearance 
at  Trier  was  not  spontaneous,  but  due  to  the  methods  of  identification  and  dis- 
infection which  were  used. 

When  epidemics  are  prevalent  the  drinking-water  and  the  milk  used  in 
families  should  be  boiled.  Travellers  should  drink  light  wines  or  mineral 
water  rather  than  ordinar}'  water  or  milk.  Care  should  be  taken  to  thor- 
oughly cook  oysters  which  have  been  fattened  or  freshened  in  streams  con- 
taminated with  sewage. 

While  in  camps  it  is  easy  to  boil  and  filter  the  water;  with  troops  on 
the  march  it  is  a  very  different  matter,  and  it  is  impossible  to  restrain  men 
from  relieving  their  thirst  the  moment  they  reach  water.  Various  chemical 
methods  have  been  recommended — the  use  of  bromine,  hypochlorite  of  lime, 
permanganate  of  potassium,  and  the  tablets  of  sodium  bisulphate,  none  of 
which  are  probably  very  satisfactory. 

Vaccination. — A.  E.  Wright  has  introduced  a  method  of  vaccination 
against  typhoid.  A  full  description  of  the  principles  involved,  as  well  fts  of  the 
technique,  is  given  in  his  work,  A  Short  Treatise  on  Anti-T^-phoid  Inoculation, 
London,  1904.     The  material  used  is  a  bouillon  culture  of  virulent  bacilli 
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hmki  to  fiC*  in  order  to  kill  them.    By  a  somewhat  eompHcattKl  procedure  the 

BDibir  nf  ItHett^ria  in  this  ciilture  is  estimated,  and  fur  the  tirst  inoculation 

i  ^oiDtitT  of  the  vaccine  containing  750  to  1,000  millions  of  bacteria  is 

aploYtHj,  and   for  the  second  inoculation  a  {|iiantity  containing   1,500  to 

IjOW  miUiona  of  bacilli  is  employ^].     Two  inoculations  are  given  at  an 

teten^  of  about  two  weeks.     Following  inoculation  there  is  a  mild  local 

mctioQ  and  con^itutional  g^ymptonis  begin  withiu  two  or  three  hours.     As 

fS^or  of  the  injection,   there  i&  an   increase  in   both   the   bactericidal 

•gghitinating  powers  of  the  blood.     Many  thousand  inoculations  have 

mm  ken  niatle  under  Wright's  direction,  mainly  on  the  British  troops  in 

bUa  and  South  Africa.     From  the  statistics  so  far  available  he  cnncludes 

Alt  thir  incidence  of  typhoid   fever  was  diminished  by  at  least  one-half  in 

ikr  iiiocalatf^K  while  in  the  aggregate  the  proportion  of  deaths  to  cases  among 

i!bt  iseieuUfeil  has  b**en  rather  less  tlian  half  that  among  the  uninoculated. 

Tkf  mdrnn;  fc  far  points  to  a  persistence  of  the  protective  effect  for  at  least 

i|«ar»  aft^r  inoculation.     Wright's  conclusions  are  supported  by  the  evi- 

ot  a  largi*  number  of  English  army  officers.    Wherever,  therefore,  large 

I  Iff  persons  are  likely  to  be  exposed  to  unusual  dangers  of  infection  the 

ltiT»*  may  be  employed. 

iTMtment. — (a\  Gexeral  Management. — The  profession  was  long  in 

iarm*  -^id  fever  is  not  a  disease  to  Ijc  treate<i  mainly  with  drugs. 

(ms^l  id  a  regulated  diet  are  the  essentials  in  a  majority  of  the 

llir  putient  should  be  in  a  well-ventilated  mora  (or  in  summer  out 

r»  during  the  day),  strictly  confined  to  bed  fmm  the  outset,  and  there 

nnlil  eniivalescence  is  well  established.    The  Ix^^l  should  he  single,  not 

>  lli^  and  the  mattress  should  not  be  too  liard.    The  woven  wire  IhhI,  with 

•ft  hair  mattress,  ujjod  wliich  are  two  folds  of  blanket,  combines  the  two 

fMft  (lualitieA  of  a  sick-bed,  smoothness  and  elasticity.     A  rubber  cloth  should 

It  fktrd  und<*r  the  sheet.     An  intelligent  nurse  should  be  in  charge.     When 

ftk  n  nnt'o*'»ible,  the  attending  physician  sliould  write  out  specific  instrue- 

!••§  r  _'  diet,  treatment  of  the  dischargos,  and  the  bed-linen, 

(ii  ^  .^..^Milk,  eggs,  and  water  are  the  essential  foods  during  the 
lAnk-  prnod.  An  adult  receives  four  ounces  of  milk,  diluted  with  two  ounces 
I  if  lov^^alcr  or  so<la- water,  every  four  hours ;  and  four  ounces  of  albumen- 
idc  from  the  white  of  one  or  two  eggs,  every  four  hours.  In  this 
v»*  )^  if  fed  ererr  two  hours.  The  Juice  of  half  a  lemon  or  an  ounce  of 
fefe  orangr  juiee  i*  added  to  the  albumen-water,  which  may  be  sweetened 
^k  A  little  9i]^r.  The  great  majority  of  our  patients  have  this  diet  alone 
f^ti*r.  Whey  is  substituted  for  the  milk  if  there  are  curds  in 
or  if  there  is  much  distention  or  if  the  plain  milk  disagrees  in 
iray.  If  ii«?e«»ttry,  milk  is  cut  off  altogether  and  the  albumen-water 
Batiennilk,  boiltni  milk,  koumiss,  or  peptonized  milk  may  be 
Th<  Iwef  cttracls.  meat  juices,  and  artiticially  prepared  foods  are 
r,  and  in  private  practice  among  people  in  moderate  circuni stances 
'aii^Ti-.flr  tr^  the  expi*nse  of  the  illness,  8uch  a  diet  is  simple,  reduces  the 
jjj  to  a  minimuro,  and  agrees  with  a  great  majority  of  all 
at*.  jt  fixed  intervals.     A  good  plan  is  to  have  n  jug 

>  vakT  U  and  a  tubing  with  a  glass  mouth-piece,  so  that  he 

idmk  m  much  as  he  wishejs.    A  washing-out  plan  of  treatment  is  advised 
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by  E.  W.  Gushing  and  T.  W.  Clarke,  of  the  LaKe-side  Hospital,  Clevelaai 
A  gallon  or  more  may  be  taken  in  the  day.  The  water  causes  polyuria,  andj 
a  sort  of  internal  hydrotherapy  by  which  the  toxins  may  be  washed  od 
Barley  water,  lemonade,  or  iced-tea  may  be  used.  A  small  cup  of  coflEee  in  t|| 
morning  is  very  grateful.  Bouillon  or  strained  vegetable  soup  may  serve  asi 
change.  Ice  cream  may  be  taken  at  any  time,  and  is  an  agreeable  variatioi 
particularly  for  children. 

It  is  possible  that  we  give  too  much  food.  Of  late  years  the  disease  ha 
been  treated  by  what  has  been  called  therapeutic  fasting — ^little  or  no  food 
only  water. 

Alcohol  is  unnecessary  in  a  great  majority  of  the  cases.  Of  late  year 
I  have  used  it  much  less  freelv;  but  when  the  heart  is  feeble  and  the  toxi 
sjTnptoms  are  severe,  eight  to  twelve  ounces  of  whisky  may  be  given  in  tb 
twenty-four  hours. 

(c)  Hydrotherapy. — The  use  of  water,  inside  and  outside,  was  no  ne\ 
treatment  in  fevers  at  the  end  of  the  eighteenth  century,  when  James  Curri 
(a  friend  of  Burns  and  the  editor  of  his  poems)  wrote  his  Medical  Report 
on  the  Effects  of  Water,  Cold  and  Warm,  as  a  Remedy  in  Fevers  and  othe 
Diseases.  In  this  country  it  was  used  with  great  effect  and  recommende 
strongly  by  Nathan  Smith,  of  Yale.  Since  1861  the  value  of  bathing  i 
fevers  has  been  specially  emphasized  by  the  late  Dr.  Brand,  of  Stettin. 

Hydrotherapy  may  be  carried  out  in  several  different  ways,  of  whicl 
in  typhoid  fever,  the  most  satisfactory  are  sponging,  the  wet  pack,  and  th 
full  bath. 

(a)  Cold  Sponging, — The  water  may  be  tepid,  cold,  or  ice-cold,  accordin 
to  the  height  of  the  fever.  A  thorough  sponge-bath  should  take  from  fiftec 
to  twenty  minutes.  The  ice-cold  sponging  is  not  quite  as  formidable  as  th 
full  cold  bath,  for  which,  when  there  is  an  insuperable  objection  in  privat 
practice,  it  is  an  excellent  alternative.  But  frequently  it  is  difficult  to  g€ 
the  friends  to  appreciate  the  advantages  of  the  sponging.  When  such  is  th 
case,  and  in  children  and  delicate  persons,  it  can  be  made  a  little  less  foi 
midable  by  sponging  limb  by  limb  and  then  the  back  and  abdomen. 

(b)  The  cold  pack  is  not  so  generally  useful  in  typhoid  fever,  but  i 
cases  with  very  pronounced  nenous  symptoms,  if  the  tub  is  not  available 
the  patient  may  be  wrapped  in  a  sheet  wrung  out  of  water  at  60°  or  65*',  an 
then  cold  water  sprinkled  over  him  with  an  ordinan'  watering-pot. 

(c)  The  Bath. — ^The  tub  should  be  long  enough  so  that  the  patient  ca 
be  completely  covered  except  his  head.  Our  rule  for  some  years  has  bee 
to  give  a  bath  at  70°  every  third  hour  when  the  temperature  was  above  102.5 
The  patient  remains  in  the  tub  for  fifteen  or  twenty  minutes,  is  taken  ou 
wrapped  in  a  dry  sheet,  and  covered  with  a  blanket.  While  in  the  tub  tl 
limbs  and  trunk  are  rubbed  thoroughly,  either  with  the  hand  or  with  a  suii 
able  rubber.  It  is  well  to  give  the  first  one  or  two  baths  at  a  temperatui 
of  80°  or  85°.  There  is  no  routine  temperature.  If  the  bath  at  70°  is  n( 
well  taken,  raise  the  temperature  to  75°  or  80°.  It  is  important  to  see  thf 
the  canvas  supports  are  properly  arrangeil,  and  that  the  rubber  pillow  is  con 
fortable  for  the  patient's  head.  Tlie  first  bath  should  not  be  given  at  nigh 
and  it  should  be  superintendeil  by  the  liouse-physician.  The  amount  of  con 
plaint  made  by  tlie  patient  is  largely  dependent  upon  the  skill  and  care  wit 
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inlluence  on  the  fever  during  two  days  of  treatment.     The  good 

Nfae  !>aths  are:   (1)  The  effect  on  the  nervous  systeuL     The  delirium 

tfae  trrnior  diinini^he*,  and  the  toxic  features  are  less  marketh     The 

ticin  of  the  toxins  by  the  kidneys  is  gtimiilated,     (2)   The  fever  it?  re- 

tlitftn^h  tbi^  i»  not  the  cliief  effect  of  the  tuW ;  indeed  at  the  height  of 

may  be  very  Uttle  reduetion.     (3)   The  heart  rate  usually 

ix*comtis  fimaller  aiul  harder,  and  the  blood  piressure  rises  15 

mm,  of  Hg.     (4)   With  hydrotherapy  the  initial  bronchitis  is  bene- 

'    '         U  less  ehauee  of  pa^Hi^ive  congestion  of  the  bases  of  the  hmgs. 

.   to  lied-horcK  is  diminished  and  the  frequent  cleansing  of  the 

bTDefiiriaL     Should  h.nh  iKJCur,  one  bath-tub  should  be  used  for  that 

aloor.     (d)   The  TOortality  ie  reduced*     In  general  hospitals  from 

Ofhr  patient*  in  every  hundred  are  saved  by  this  plan  of  treatment. 

h  "   -'>itaK  where  F.  E.  Hare  used  it  so  thorouglily,  the  niortal- 

14.8  pi*r  cLMit  lo  7,5.     There  is  a  remarkable  uniformity 

di»tfa«nite  of  institutions  using  the  method — usually  from  G  to  8  per 
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cent  At  the  Rojal  Yietoria  Hospital,  Montreal,  the  rate  for  the  six  yeari. 
was  5.4  per  cent.  At  the  Johns  Hopkins  Hospital  the  mortality  among  l,50tt 
cases  was  137,  or  [*.l  per  cent, 

(d)  Medicinal  Theatmknt. — In  hospital  practice  medicines  are  nol 
Wten  needed,  A  great  majority  of  my  cases  do  not  receive  a  dose.  In  priyate 
raetice  it  may  be  safer,  for  tlie  young  pnietitioner  especially,  to  order  t 
mild  fever  mixture.  The  quetition  of  medicinal  antipyretics  is  imjK)rtant:: 
they  are  used  far  too  often  and  too  rashly  in  typhoid  fever.  An  occasional 
dose  of  antifebrin  or  ant i pyrin  may  do  no  harm,  but  the  daily  use  of  these; 
drugs  is  most  injurious.  Quinine  in  moderate  doses  is  still  much  employed* 
The  lc»€al  use  of  guaiacol  on  the  skin,  3ss,  painted  on  the  flank,  causes  a  prompt 
fall  in  the  temix-rature.  I 

In  the  varirnis  antiseptic  drugs  which  have  been  advised  I  have  no  faith-! 
Most  of  them  do  no  luirm,  except  that  in  private  practice  their  use  has  tooj 
often  diverted  the  practitioner  from  more  rational  and  safer  courses, 

(c)   Serum   TuERAry,— Numerous  attempts   have  been  made  to   oWaiil 
specific  sera,  wliich  have  been  of  two  varieties,  bactericidal  and  antitoxic' 
As  Waeserman  lias  t?hown,  the  probable  reason  why  the  former  liave  failed] 
is  owing  to  the  lack  of  sufficient  complement  in  the  patient's  blood,  and  atj 
present  no  available  method  has  been  found  to  increase  this  complementj 
As  the  isolation  of  a  soluble  typhoid  toxin  has  presented  insuperable  dit!icul«* 
ties  so  far,  it  is  questionable  whether  an  antitoxin  of  any  value  has  yet  beei 
obtained.     With    the   reported    isolation   of   typhoid   toxins    of   eonsiderabl 
strength  by  Conradi,  and  also  by  Maefadyen,  it  is  possible  that  in  the  n^ 
future  an  antitoxin  serum  of  great  value  may  be  produced.     One  of  the  m( 
important  problems  in  connection  with  this  disease  is  the  isolation  of  a  stroOj 
soluble   toxin,   the   results   of   which    would   probably   be  very   far-reachinj 
Chantemesse  (Presse  Med.,  1004,  No.  86)  has  published  the  results  obtain* 
in   several  of  the  Paris  hospitals  with  an  antitoxic  serum.     The  toxin  il 
obtained  in  the  filtered  cultures  of  typhoid  bacilli  grown  on  a  medium  con^ 
taining  splenic  pulp  and  human  defibrinated  blood.    By  injection  of  this  into 
horses  a  serum  has  been  produced,  which,  during  a  period  of  three  and  a  haU 
years^  has  been  employed  in  the  treatment  of  765  eases,  545  by  Clumtem* 
himself,  and  220  cases  in  children  by  Josias  and  Brunon.     Of  these  705  ci 
only  30  died,  a  mortality  of  about  4  per  cent,  while  in  the  other  Paris  hos»] 
pita  Is  during  the  same  period  there  occurred  a  mortality  of  18  per  cent, 
none  of  them  under  12  per  cent. 

A  third  method  is  by  means  of  the  so-called  extract  of  Jez,  by  the  use  oi 
which  good  results  have  been  reported  by  Eichhorst  and  others,  though 
far  on  a  relatively  snuiU  number  of  cases.  This  extract  is  obtained  froi 
the  bone- marrow,  spleen,  thynms,  brain,  and  spinal  cord  of  animals  higldj 
immunized  to  tyjjhoid  bacilli.  Large  amounts  must  be  used.  Remember* 
ing  the  considerable  period  of  time  after  the  discovery  of  the  diphtheria  antt 
toxin  before  a  serum  of  high  value  was  obtained,  it  is  not  too  much  to  hop< 
that  some  of  these  experiments  may  lead  to  im]>ortant  results. 

(f)  Treatment  of  the  Special  Symptoms. — The  abdominal  pain  anj 
ttfmpaniti'.f  are  best  treated  with  fomentations  or  turpentine  stupe^s,  Th< 
hitter,  if  well  applied,  give  great  relief.  Sir  William  Jenner  useii  to  la; 
great   stress   on   the   advantage's    of   a   well-applied   turpentine   stui>e.    Hi 


TYPHOID  FEVER. 


103 


it  to  be  applied  as  follows:  A  flannel  roller  was  placed  beneath  the 
U  ind  then  a  double  layer  of  thin  flannel,  wrung  out  of  very  hot  water, 
Ltfeaehm  of  turpentine  mixed  with  the  water,  was  applied  to  the  abdo- 
l-i^YtTetl  with  the  ends  of  the  roller.  When  the  gas^  is  in  the  large 
Twtl,  M  tabe  may  be  passed  or  a  turpentine  enema  giveii.  For  lyinpanites, 
fiUi  1  dry  ltmgui\  tur|jeatine  may  be  given,  or  the  oil  of  cinnamon,  ^_  iii-v, 
fffST  two  bciuT^  (Caiger),  If  whey  and  albumen -water  are  substituted  for 
walk,  the  diJ^tenlion  lei^jiens.  Charcoal,  bismuth,  anil  )3-naphthol  may  be 
ttxd.    Eiierine,  -^  gr.  hypodermieally,  ib  sometimes  helpfuL 

For  the  diarrhtm,  if  severe — that  is,  if  there  are  more  than  three  or  four 
»b  daily — a  starch  and  opium  enema  may  be  given ;  or,  by  the  mouth,  a 
ihination  of  bismuth,  in  large  doses,  with  Dovers  powder;  or  the  acid 
dhoem  mixture,  acetate  of  lead  (gr,  ii),  dilute  acetic  acid  (TT^  xv-xx), 
leetatr  of  moridiia  tgr,  ^^ J).  The  amount  of  food  {should  be  reduced, 
1  rtcy  and  aJbumen-water  in  small  amounts  be  substituted  for  the  milk. 
iie(4iig  or  cold  compresses  relieve  the  soreness  which  sometimes  accom- 
tlie  diarrha*a, 

Hon  u  present  in  many  ca^es,  and  though  I  have  nevt^r  seen  it 
jFift  it  ift  well  every  third  or  fourth  day  to  give  an  ordinary  enema. 
\%  lixative  ia  needed  during  the  course  of  the  diisease,  the  Hunyadi-janos 
'  FrMfiehaball  water  may  be  given. 

B^mcrrkage, — A^  absolute  rest  is  es^sential,  the  greatest  care  should  be 
te  us  the  ii»e  of  the  bed- pan.  It  is  perhaps  better  to  allow  the  patient  to 
[jMtbv  motions  into  the  draw-sheet  Ice  nuiy  be  given,  and  a  light  ice-bag 
OQ  the  abdomen.  The  amount  of  food  should  be  restricted  for  eight 
,  •"!«  botara.  If  there  is  a  tendency  to  eolhipse,  stimulants  should  be  given, 
if  orc^asar}',  hypodermic  injections  of  ether.  Injection  of  salt  solu- 
I  beneath  the  skin  or  directly  into  a  vein  may  revive  a  failing  heart.  Tur- 
i»  warmly  retH>mmended  by  certain  authors*  Should  opium  he  given  ? 
I0^4fth  of  the  case*  of  perforation  occur  with  htemorrhage,  and  the  opium 
Ifelf  •btcuf^  the  features  U[>on  which  alone  the  diagnosis  of  perforation  may 
fe.  Of  late  we  have  abandoned  the  use  of  opium  and  have  given  the 
chloTHk'  or  lactate  in  doses  of  gr,  xv  every  four  hours.  Gelatine  we 
lo  ii^ed  a  good  deal,  but  it  seems  of  doubtful  value, 
tFmfmmiion  and  Fentonitiit, — Early  diagnosis  and  early  operation  mean 
■TiDg  of  one-third  of  the  case?*  of  this  heretofore  uniformly  fatal  com- 
The  aim  should  lie  to  ojierate  for  the  perforation,  and  not  to  wait 
a  gi!iieral  peritonitis  diminishes  by  one-half  the  chancer  of  recovery, 
''  y.i  watelifulness  on  the  part  of  the  medical  attendant 
ItkrfST  *m  of  the  surg<x>n  are  essentials.     Every  ease  of  mope 

rr  tty  shouhl  Ijo  watched  witli  special  reference  to  this  corn- 

et*.     *.,...,  tigh   prcjiaration   by   early  oljeervation,  careful   notes,  and 
of  the  conditions  will  help  to  prevent  needless  exploration.     Xo 
too  dc-  we  have  had  one    recover\^   after   three  operations. 

IT  €•«**  *  ^ration   in  my  series  were  o|:x»rated  upon  witli   seven 

f;  in  an  eighth  va^  the  patient  died  of  the  loxAPmia  on  the  eighth 
rafirr  th^  laparotomy.     The  figures  now  published  give  from  25  to  33  per 
al  rccoreiies.     In  doubtful  cases  it  is  t)e8t  to  operate,  as  experience 
that  patienta  stand  an  exploration  very  well. 
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Cholecystitis. — A  majority  of  the  cases  recover,  but  if  the  symptoms  am; 
very  severe  and  progressive,  operation  should  be  advised. 

Bone  Lesions, — ^The  typhoid  periostitis  of  the  ribs  or  of  the  tibia  doci; 
not  always  go  on  to  suppuration,  though,  as  a  rule,  it  requires  operation. 
Unless  the  practitioner  is  accustomed  to  do  very  thorough  surgical  wori^ 
he  should  hand  over  the  patient  to  a  competent  surgeon,  who  will  clear  out 
the  diseased  parts  with  the  greatest  thoroughness.  Recurrence  is  inevitable 
unless  the  operation  is  complete. 

For  the  progressive  heart-weakness^  alcohol,  strychnine  and  ether  hypo- 
dermically  in  full  doses,  digitalis,  and  the  saline  infusions  may  be  tried. 

The  nervous  symptoms  of  typhoid  fever  are  best  treated  by  hydrother- 
apy. Special  advantages  of  this  plan  are  that  the  restlessness  is  allayed, 
the  delirium  quieted,  and  sedatives  are  rarely  needed.  In  the  cases  which 
set  in  early  with  severe  headache,  meningeal  symptoms,  and  high  fever,  the 
cold  bath,  or  in  private  practice  the  cold  pack,  should  be  employed.  An 
ice-cap  may  be  placed  on  the  head,  and  if  necessary  morphia  administered 
hypodermically.  For  the  nocturnal  restlessness,  so  distressing  in  some  cases, 
Dover's  powder  should  be  given.  As  a  rule,  if  a  hypnotic  is  indicated,  it  is 
best  to  give  opium  in  some  form.  Pulmonary  complications  should,  if  severe, 
receive  appropriate  treatment. 

Bacilluria. — When  bacilli  are  present,  as  demonstrated  by  cultures  or 
shown  by  the  microscope,  urotropin  may  be  given  in  ten-grain  doses  and  kept 
up,  if  necessary,  for  several  weeks.  A  patient  should  not  be  discharged  with 
bacilli  in  his  urine. 

In  protracted  cases  very  special  care  should  be  taken  to  guard  against  bed- 
sores. Absolute  cleanliness  and  careful  drying  of  the  parts  after  an  evacua- 
tion should  be  enjoined.  The  patient  should  be  turned  from  side  to  side  and 
propped  with  pillows,  and  the  back  can  then  be  sponged  with  spirits.  On  the 
first  appearance  of  a  sore,  the  water-  or  air-bed  should  be  used. 

(g)  The  Management  of  Convalescence. — Convalescents  from  typhoid 
fever  frequently  cause  greater  anxiety  than  patients  in  the  attack.  The  ques- 
tion of  food  has  to  be  met  at  once,  as  the  patient  acquires  a  ravenous  appetite 
and  clamors  for  a  fuller  diet.  My  custom  has  been  not  to  allow  solid  food 
until  the  temperature  has  been  normal  for  ten  days.  This  is,  I  think,  a  safe 
rule,  leaning  perhaps  to  the  side  of  extreme  caution ;  but,  after  all,  with  eggs, 
milk  toast,  milk  puddings,  and  jellies,  the  patient  can  take  a  fairly  varied 
diet.  Many  leading  practitioners  allow  solid  food  to  a  patient  so  soon  as  he 
desires  it.  Peabody  gives  it  on  the  disappearance  of  the  fever;  the  late  Austin 
Flint  was  also  in  favor  of  giving  solid  food  early.  I  had  a  le^sson  in  this 
matter  which  I  have  never  forgotten.  A  young  lad  in  the  Montreal  General 
Hospital,  in  whose  case  I  was  much  interested,  passed  through  a  tolerably 
sharp  attack  of  typhoid  fever.  Two  weeks  after  the  evening  temperature  had 
been  normal,  and  only  a  day  or  two  before  his  intended  discharge,  he  ate 
several  mutton  chops,  and  within  twenty-four  hours  was  in  a  state  of  col- 
lapse from  perforation.  A  small  transverse  rent  was  found  at  the  bottom 
of  an  ulcer  which  was  in  process  of  healing.  It  is  not  easy  to  say  why  solid 
food,  particularly  meats,  should  disagree,  but  in  so  many  instances  an  indis- 
cretion in  diet  is  followed  by  slight  fever,  the  so-called  fehris  carnls.  that  it 
is  in  the  best  interests  of  the  patient  to  restrict  the  diet  for  some  time  after 
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ae  fever  has  fallen.  Whether  an  error  in  diet  may  cause  relapse  is  doubt- 
q1.  The  patient  may  be  allowed  to  sit  up  for  a  short  time  about  the  end  of 
he  first  week  of  convalescence,  and  the  period  may  be  prolonged  with  a 
pradual  return  of  strength.  He  should  move  about  slowly,  and  when  the 
reather  is  favorable  should  be  in  the  open  air  as  much  as  possible.  He 
should  be  guarded  at  this  period  against  all  unnecessary  excitement.  Emo- 
tioual  disturbance  not  infrequently  is  the  cause  of  recrudescence  of  the  fever. 
Constipation  is  not  uncommon  in  convalescence  and  is  best  treated  by 
enemata.  A  protracted  diarrhoea,  which  is  usually  due  to  ulceration  in  the 
colon,  may  retard  recovery.  In  such  cases  the  diet  should  be  restricted  to 
milk,  and  the  patient  should  be  confined  to  bed ;  large  doses  of  bismuth  and 
astringent  injections  will  prove  useful.  The  recrudescence  of  the  fever  does 
not  require  special  measures.  The  treatment  of  the  relapse  is  essentially  that 
of  the  original  attack. 

Post-typhoid  insanity  requires  the  judicious  care  of  an  expert.  The 
cases  usually  recover.  The  swollen  leg  after  phlebitis  is  a  source  of  great 
wonr.  A  bandage  should  be  worn  during  the  day  or  a  well-fitting  elastic 
stocking.  The  outlook  depends  on  the  completeness  with  which  the  col- 
lateral circulation  is  established.  In  a  good  many  cases  there  is  permanent 
disability. 

The  post-typhoid  neuritiSy  a  cause  of  much  alarm  and  distress,  usually 
pets  well,  though  it  may  take  months,  or  even  a  couple  of  years,  before  the 
paralysis  disappears.  After  the  subsidence  of  the  acute  symptoms  systematic 
massage  of  the  paralyzed  and  atrophic  muscles  is  the  most  satisfactory 
treatment. 

The  condition  spoken  of  as  the  typhoid  spine  may  drag  on  for  months 
and  prove  very  obstinate.  The  neurotic  state  has  to  be  treated.  Separa- 
tion from  solicitous  and  sympathetic  friends,  hydrotherapy  in  the  form  of 
the  wet  pack,  and  the  Paquelin  cautery  are  the  most  efficacious  means  of 
irnre.     An  encouraging  prognosis  may  be  followed  by  rapid  improvement. 


n.    TYPHUS   FEVER. 

Deiiiition. — An  acute  infectious  disease  of  unknown  origin,  highly  con- 
igiouF,  characterized  by  sudden  onset,  maculated  rash,  marked  nervous  symp- 
oms,  and  a  cyclical  course  terminating  by  crisis,  usually  about  the  end  of  the 
«cond  week.  Post  mortem  there  are  no  special  lesions  other  than  those  asso- 
iated  with  fever. 

The  disease  is  known  by  the  names  of  hospital  fever,  spotted  fever,  jail 
Wer,  camp  fever,  and  ship  fever,  and  in  Germany  is  called  exanthematic 
rphuit,  in  contradistinction  to  abdominal  typhus. 

Etiology. — Typhus  fever  has  been  one  of  the  great  epidemics  of  the  world. 
'ntil  the  middle  of  the  nineteenth  century  it  prevailed  extensively  in  all  the 
irger  cities  of  Europe,  and  at  times  extended  to  wide-spread  outbreaks.  As 
liwch  has  remarked,  "  The  history  of  typhus  is  written  in  those  dark  pages 
f  the  world's  story  which  tell  of  the  grievous  visitations  of  mankind  by  war, 
amine,  and  misery  of  every  kind."  Few  countries  have  suffered  more  than 
reltnd',  particularly  between  the  years  1817  and  1819  and  in  1846.    In  Eng- 
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land  the  disease  has  progressively  diminished  in  intensity.  In  1875  there  weie 
1,499  deaths,  in  1895  only  58  deaths.  In  1897  there  were  only  3  eases  of  typhus 
fever  in  the  London  Fever  Hospitals.  In  England  and  Wales  the  disease  hai 
steadily  diminished.  In  1883  there  were  877  deaths;  in  1902,  61  deaths.  Of; 
late  years  the  name  typhas  has  not  appeared  in  the  Begistrar-General  Bepoit 
for  England  and  Wales.  The  last  really  great  epidemic  was  in  the  Turko* 
Russian  War  in  1877-'78. 

The  gradual  disappearance  of  typhus  fever  is  one  of  the  great  triumphs  of 
modem  medicine.  At  present  the  disease  lurks  in  only  a  few  centres  in  Great 
Britain  and  on  the  Continent,  and  every  few  years  slight  outbreaks  occur  in 
larger  cities,  and  sporadic  cases  appear  from  time  to  time.  In  the  United 
•  States  typhus  fever  has  not  prevailed  as  an  extensive  epidemic  for  many  years. 
There  were  small  epidemics  in  New  York  in  1881-82  and  in  1892-'93,  and  in 
1883  in  Philadelphia.  A  remarkable  feature  is  the  occurrence  of  a  few  cases 
at  long  intervals  of  time  from  any  other  outbreaks,  and  at  great  distances  from 
any  known  foci  of  the  disease.  This  was  one  of  the  points  which  led  Murchi- 
son  to  the  belief  that  under  favorable  conditions  it  might  originate  spontane- 
ously. Two  small  groups  of  cases  of  this  nature  have  come  under  my  observa- 
tion. In  1877  there  occurred  a  local  outbreak  at  the  House  of  Eefuge,  in 
Montreal,  a  city  in  which  the  disease  had  not  existed  for  many  years.  The 
overcrowding  was  so  great  in  the  basement  rooms  of  the  refuge  that  at  night  ^ 
there  were  not  more  than  88  cubic  feet  of  space  to  each  person.  Eleven  indi-  | 
viduals  were  aflfected.    It  was  not  possible  to  trace  the  source  of  infection.  ■ 

In  the  spring  of  1901  from  one  house  three  cases  of  fever  were  admitted    1 
to  my  wards,  which  were  regarded  at  first  as  typhoid  fever,  but  the  features  were    t 
so  anomalous  that  our  suspicions  were  aroused.    The  rash  was  perfectly  char-    .; 
acteristic  of  typhus,  the  Widal  reaction  was  negative,  blood  cultures  were  nega- 
tive, and  a  post-mortem  on  one  fatal  case  showed  no  typhoid  lesions,  and  no 
cultures  were  obtained  from  the  spleen  or  the  blood  post-mortem.    The  other 
two  cases  terminated  by  crisis,  so  that  I  think  there  can  be  no  question  that 
the  cases  were  typhus  fever.  The  disease  has  not  prevailed  in  Baltimore  for  more 
than  a  quarter  of  a  century.    The  patients  were  Lithuanians,  they  lived  under 
most  unsanitary  conditions,  and  were  workers  at  a  suburb  frequented  by  a  great 
many  foreigners  from  the  eastern  parts  of  Europe.    The  origin  of  the  outbreak 
could  not  be  traced,  nor  did  any  other  cases  occur. 

Tyj)liu8  is  one  of  the  most  highly  contagious  of  febrile  affections.  In  epi- 
demics, nurses  and  doctors  in  attendance  are  almost  invariably  attacked.  There 
is  no  disease  which  has  had  so  many  victims  in  the  profession.  It  is  stated 
that  in  a  period  of  twenty-five  years,  among  1,230  physicians  attached  to  institu- 
tions in  Ireland,  550  succumbed  to  this  disease.  Casual  attendance  upon  cases 
in  limited  epidemics  does  not  appear  to  be  very  risky,  but  when  the  sick  are 
aggregated  in  wards  the  poison  appears  concentrated  and  the  danger  of  infec- 
tion is  much  enhanced.  Bedding  and  clothes  retain  the  poison  for  a  long  time. 
Murchison  thought  tliat  the  virus  was  thrown  off  from  the  lungs  and  from  the 
skin.  It  attaches  itself  particularly  to  the  clothing  and  linen  and  to  the  furni- 
ture of  the  room,  and  appears  to  retain  its  activity  for  a  remarkably  long  time. 
To  catch  the  disease  there  apparently  must  be  fairly  intimate  contact  with  the 
patient,  more  particularly  contact  with  a  large  number  of  patients.  Thus  in 
mild  outbreaks  of  only  a  few  cases  physicians  and  nurses  are  rarely  affected, 
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^  in  fCTere  epidemics  all  in  attendance  may  be  attacked.    Nothing  has  Mt 
[  determined  as  to  the  nature  of  the  specific  virus. 

■prkid  AnatlUBj. — ^The  anatomical  changes  are  those  which  result  fr«ini 
I  lever.    The  blood  is  dark  and  fluid;  the  muscleti^  are  of  a  deep  red  color, 
[often  §how  a  granular  degeneration,  particularly  in  the  heart;  the  liver  is 
ajid  soft  and  may  have  a  dull  clay-like  lustre;  the  kidneys  are  swollen; 
u  moderate  enlargement  of  the  spleen,  and  a  general  hyperplasia  of  the 
-follielefl.     Peyer's  glands  are  not  ulcerated.     Bronchial  catarrh  is  usu- 
ad  hypostatic  congestion  of  the  longs  often,  present.     The  skin  shows 
!!r  {<ect*diial  rash. 

^BpUmu. — ^Ikcubation. — This  is  placed  at  about  twelve  days,  but  it  may 
li  km.  There  may  be  ill-defined  feelings  of  discomfort.  As  a  rule,  however, 
f^nm-oH  ts  ahnipt  and  marked  by  chills  or  a  single  rigor,  followed  by  fever. 
Ihedullji  may  tqcut  during  the  first  few  day?,  and  there  is  headache  with  pains 
_mti»  bark  and  legs.  There  ii  early  prostration,  and  the  patient  is  glad  to 
!  |0  lu«  bed  at  once.  The  temperature  is  high  at  first,  and  may  attain  its 
on  the  second  or  third  day.  The  pulse  is  full,  rapid,  and  not  so 
-  'tic  as  in  typhoid.  The  tongue  is  furre<]  and  white,  and  there 
cu;-,-  1-  lidency  to  dryness.  The  face  is  flushed,  the  eyes  congested,  and 
Icxpnaifiion  dull  and  stupid.  Vomiting  may  be  a  distressing  symptom.  In 
mm  mental  smptoms  are  present  from  the  outset,  either  a  mild  febrile 
or  ftii  excite^i,  active,  almost  maniacal  condition.     Bronchial  catarrh 


fMfOm  OF  Eruptiox. — From  the  third  to  the  fifth  day  the  eruption  appears 

upon  the  abdomen  and  upper  part  of  the  cheat,  and  then  upon  the 

MtH^  and  face;  occurring  so  rapidly  that  in  two  or  three  days  it  is  all 

There  are  two  elements  in  the  eruption:  a  subcuticular  mottling.  '*  a 

imi^Uir,  dusky  red  mottling,  as  if  below  the  surface  of  the  skin  some 

r  dbttance,  and  si'en  through  a  semi-opaque  medium'*  (Buchanan)  ;  and 

md  papular  niee*spots  which  change  to  petechiEe.     In  some  instances  the 

tl  r  -  out  with  the  rose-spots.     ColHe  describes  the  rash  as  con- 

Wim£  of  -        ^    rts:  rose-colored  s|>nts  which  disappear  on  pressure,  dark- 

rf  vhich  are  modified  by  pressure,  and  peteehiae  upon  which  pressure 

--■  effect.    In  children  the  rash  at  first  may  present  a  striking  resem- 

i!  of  measles,  and  give  as  a  whole  a  curiously  mottled  ajii>earance  to 

*<Tm  mulberri'  rash  is  sometimes  applied  to  it.    In  mild  eases  the 

,1-bt,  but  even  then  is  largely  petechial  in  character.    As  the  rash  is 

rhagie.  it  does  not  disapjiear  after  death.    Usually  the  skin  is  dry,  so  that 

fcsktes  are  not  common.    It  is  stated  by  some  authors  that  a  distinc- 

if  pTesmt.     During  the  second  week  the  general  symptoms  are  much 

itaf*^l.    The  prostration  Incomes  more  marked,  the  delirium  more  intense, 

f»*^rr  ru*^.    The  patient  lies  on  his  back  with  a  dull  expressionless  face, 

1  cKn»kj*,  injected  eonjunctivie,  and  contracted  pupils.    The  pulse  increases 

►ler;  the  face  is  dusky,  and  the  condition  Ix'eomes  more 

Vi  irine  is  common.     Coma-vigil  is  frequent,  a  condition 

t  \\v^  with  opi'n  eyes,  but  quite  unconscious;  with  it  there 

ndinum  and  picking  at  the  bedclothes.    The  tongue  is  dry, 

i.  and  there  are  sordes  on  the  teeth,    Respiration  is  aceel- 

iW  beartV  action  becomes  more  and  more  enfeebled,  and  death  takes 
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place  from  exhaustion.  In  favorable  eases,  about  the  end  of  the  second  wedc, 
occurs  the  crisis,  in  which,  often  after  a  deep  sleep,  the  patient  awakes  feeling; 
much  better  and  with  a  clear  mind.  The  temperature  falls,  and  although  the 
prostration  may  be  extreme,  convalescence  is  rapid  and  relapse  very  rare.  Thia; 
abrupt  termination  by  crisis  is  in  striking  contrast  to  the  mode  of  termination 
in  typhoid  fever. 

Fever. — The  temperature  rises  steadily  during  the  first  four  or  five  days, 
and  the  morning  remissions  are  not  marked.  The  maximum  is  usually  attained 
by  the  fifth  day,  when  the  temperature  may  be  105°,  106°,  or  107°.'  In  mild 
cases  it  seldom  rises  above  103°.  After  reaching  its  maximum  the  fever  gen- 
erally continues  with  slight  morning  remissions  until  the  twelfth  or  fourteenth 
day,  when  the  crisis  occurs,  during  which  the  temperature  may  fall  below  nor^ 
mal  within  twelve  or  twenty-four  hours.  Preceding  a  fatal  termination,  there 
is  usually  a  ^-apid  rise  in  the  fever  to  108°  or  even  109°.  1 

The  heart  may  early  show  signs  of  weakness.  The  first  sound  becomes  j 
feeble  and  almost  inaudible,  and  a  systolic  murmur  at  the  apex  is  not  infre-  I 
quent.  Hypostatic  congestion  of  the  lungs  occurs  in  all  severe  cases.  The  j 
brain  symptoms  are  usually  more  pronounced  than  in  typhoid,  and  the  delirium  : 
is  more  constant.    A  slight  leucocytosis  is  more  common  than  in  typhoid.  ] 

The  urine  in  typhus  shows  the  usual  febrile  increase  of  urea  and  uric  acid. 
The  chlorides  diminish  or  disappear.  Albumin  is  present  in  a  large  proportion 
of  the  cases,  but  nephritis  seldom  occurs. 

Variations  in  the  course  of  the  disease  are  naturally  common.  There  are 
malignant  cases  which  rapidly  prove  fatal  within  two  or  three  days;  the 
so-called  typhus  siderans.  On  the  other  hand,  during  epidemics  there  are 
extremely  mild  cases  in  which  the  fever  is  slight,  the  delirium  absent,  and  con- 
valescence is  established  by  the  tenth  day. 

Complications  and  Sequels. — Broncho-pneumonia  is  perhaps  the  most 
common  complication.  It  may  pass  on  to  gangrene.  In  certain  epidemics 
gangrene  of  the  toes,  the  hands,  or  the  nose,  and  in  children  noma  or  cancrum 
oris,  have  occurred.  Meningitis  is  rare.  Paralyses,  which  are  probably  due 
to  a  post-febrile  neuritis,  are  not  very  uncommon.  Septic  processes,  such  as 
parotitis  and  abscesses  in  the  subcutaneous  tissues  and  in  the  joints,  are  occa- 
sionally met  with.    Nephritis  is  rare.    Haematemesis  may  occur. 

Progniosii, — The  mortality  ranges  in  different  epidemics  from  12  to  20  per 
cent.  It  is  very  slight  in  the  young.  Children,  who  are  quite  as  frequently 
attacked  as  adults,  rarely  die.  After  middle  age  the  mortality  is  high,  in  some 
epidemics  50  per  cent.  Death  usually  occurs  toward  the  close  of  the  second 
week  and  is  due  to  the  toxaemia.  In  the  third  week  it  more  commonly  results 
from  pneumonia. 

Diagniosis. — During  an  epidemic  there  is  rarely  any  doubt,  for  the  disease 
presents  distinctive  general  characters.  Isolated  cases  may  be  very  ditficult  to 
distinguish  from  typhoid  fever.  While  in  typical  instances  the  eruption  in 
the  two  affections  is  very  different,  yet  taken  alone  it  may  be  deceptive,  since 
in  typhoid  fever  a  roseolous  rasli  may  be  abundant  and  there  may  be  occasion- 
ally a  subcuticular  mottling  and  even  petechije.  The  difference  in  the  onset, 
particularly  in  the  temperature,  is  marked;  but  cases  in  which  it  is  important 
to  make  an  accurate  diagnosis  are  not  usually  seen  until  the  fourth  or  fifth 
day.    The  suddenness  of  the  onset,  the  greater  frequency  of  the  chill,  and  the 
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etrly  prostration  are  the  distinctive  features  in  typhus.    The  brain  symptoms 
too  are  earlier.    It  is  easy  to  put  down  on  paper  elaborate  differential  distinc- 
tions, which  are  practically  useless  at  the  bedside.    The  Widal  reaction  and 
blood  cultures  are  important  aids,  but  in  sporadic  cases  the  diagnosis  is  some- 
times extremely  difficult.    I  have  seen  Murchison  himself  in  doubt,  and  more 
dian  once  I  have  known  the  diagnosis  to  be  deferred  until  the  sectio  cadaveris. 
Severe  cerebro-spinal  fever  may  closely  simulate  typhus  at  the  outset,  but  the 
diagnosis  is  usually  clear  within  a  few  days.    Malignant  variola  also  has  cer- 
tiin  features  in  common  with  severe  typhus,  but  the  greater  extent  of  the 
bemorrhages  and  the  bleeding  from  the  mucous  membranes  make  the  diagnosis 
dear  within  a  short  time.    The  rash  at  first  resembles  that  of  measles,  but  in 
tiie  latter  the  eruption  is  brighter  red  in  color,  often  crescentic  or  irregular  in 
imngement,  and  appears  first  on  the  face. 

The  frequeAcy  with  which  other  diseases  are  mistaken  for  typhus  is  shown 
by  the  fact  that  during  and  following  the  epidemic  of  1881  in  New  York  108 
cases  were  wrongly  diagnosed— one-eighth  of  the  entire  number — and  sent  to 
the  Riverside  Hospital  (F.  W.  Chapin). 

Treatment. — The  general  management  of  the  disease  is  like  that  of 
typhoid  fever.  Hydrotherapy  should  be  thoroughly  and  systematically  em- 
ployed. Judging  from  the  good  results  which  we  have  obtained  by  this 
method  in  typhoid  cases  with  nervous  symptoms  much  may  be  expected 
from  it.  Certain  authorities  have  spoken  against  it,  but  it  should  be  given 
a  more  extended  trial.  Medicinal  antipyretics  are  even  less  suitable  than  in 
trphoid,  as  the  tendency  to  heart-weakness  is  often  more  pronounced.  As 
a  rule,  the  patients  require  from  the  outset  a  supporting  treatment;  water 
fbould  be  freely  given,  and  alcohol  in  suitable  doses,  according  to  the  condi- 
tion of  the  pulse. 

The  bowels  may  be  kept  open  by  mild  aperients.  The  so-called  specific 
medication,  by  sulphocarbolates,  the  sulphides,  carbolic  acid,  etc.,  is  not 
commended  by  those  who  have  had  the  largest  experience.  The  special  nerv- 
ous symptoms  and  the  pulmonary  symptoms  should  be  dealt  with  as  in  typhoid 
fever.  In  epidemics,  when  the  conditions  of  the  climate  are  suitable,  the 
cases  are  best  treated  in  tents  in  the  open  air. 


m.    BELAPSING  FEVER   (Febris  recurrens). 

SelLnition. — A  specific  infectious  disease  caused  by  the  spirochaete  (spi- 
rillum )  of  Obermeier,  characterized  by  a  definite  febrile  paroxysm  which  usu- 
ally lasts  six  days  and  is  followed  by  a  remission  of  about  the  same  length 
of  time,  then  by  a  second  paroxysm,  which  may  be  repeated  three  or  even 
four  times,  whence  the  name  relapsing  fever. 

Etiology. — This  disease,  which  has  also  the  names  "famine  fever"  and 
^'feven-day  fever,"  has  been  known  since  the  early  part  of  the  eighteenth 
€eDtiir>%  and  has  from  time  to  time  extensively  prevailed  in  Europe,  espe- 
cially in  Ireland.  It  is  common  in  India,  where  the  conditions  for  its  devel- 
opment seem  always  to  be  present,  and  where  it  was  specially  studied  by 
Vandyke  Carter,  of  Bombay.  It  appeared  in  the  United  States  in  1844, 
when  cases  were  admitted  to  the  Philadelphiii  Hospital,  which  are  described 
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by  Meredith  Clymer  in  his  work  on  Fevers.  Flint  saw  cases  in  1850-'51.  In 
1869  it  prevailed  extensively  in  epidemic  form  in  New  York  and  Philadel- 
phia ;  since  when  it  has  not  reappeared.  Only  an  occasional  case  has  occurred 
in  England  and  Wales  during  the  past  twenty  years.  In  the  Philippines  there 
have  been  several  severe  outbreaks. 

The  special  conditions  under  which  it  occurs  are  similar  to  those  of 
typhus  fever.  Overcrowding  and  deficient  food  are  the  conditions  which 
seem  to  promote  the  rapid  spread  of  the  virus.  Neither  age,  sex,  nor  season 
seems  to  have  any  special  influence.  It  is  a  contagious  disease  and  may 
be  communicated  from  person  to  person,  but  is  not  so  contagious  as  typhus. 
Murchison  thinks  it  may  be  transported  by  fomites.  One  attack  does  not 
confer  immunity  from  subsequent  attacks.  In  1873  Obermeier  described  an 
organism  in  the  blood  which  is  now  recognized  as  the  specific  agent.  This 
spirillum,  or  more  correctly  spirochseie,  is  from  3  to  6  time^  the  length  of 
the  diameter  of  a  red  blood-corpuscle,  and  forms  a  narrow  spiral  filament 
which  is  readily  seen  moving  among  the  red  corpuscles  during  a  paroxysm. 
They  are  present  in  the  blood  only  during  the  fever.  Shortly  before  the 
crisis  and  in  the  intervals  they  are  not  found,  though  small  glistening  bodies, 
which  are  stated  to  be  their  spores,  appear  in  the  blood.  The  disease  has 
been  produced  in  human  beings  by  inoculation  with  blood  taken  during  the 
paroxysm.  It  has  also  been  produced  in  monkeys.  Bed-bugs  may  suck  out 
the  spirilla,  and  Tictin  reproduced  the  disease  by  injecting  into  a  healthy 
monkey  blood  sucked  by  a  bug  from  an  infected  monkey.  Nothing  is  yet 
known  with  reference  to  the  life  history  of  the  spirochaete.  It  has  not  been 
found  in  the  secretions  or  excretions. 

Morbid  Anatomy. — There  are  no  characteristic  anatomical  appearances 
in  relapsing  fever.  If  death  takes  place  during  the  paroxysm  the  spleen  is 
large  and  soft,  and  the  liver,  kidneys,  and  heart  show  cloudy  swelling.  There 
may  be  infarcts  in  the  kidneys  and  spleen.  The  bone-marrow  has  been  found 
in  a  condition  of  hyperplasia.     Ecchymoses  are  not  uncommon. 

Symptoms. — The  incubation  appears  to  be  short,  and  in  some  instances 
the  attack  occurs  promptly  after  exposure;  more  frequently,  however,  from 
five  to  seven  days  elapse. 

The  invasion  is  abrupt,  with  chill,  fever,  and  intense  pain  in  the  back 
and  limbs.  In  young  persons  there  may  be  nausea,  vomiting,  and  convul- 
sions. The  temperature  rises  rapidly  and  may  reach  104"*  on  the  evening 
of  the  first  day.  Sweats  are  comuion.  The  pulse  is  rapid,  ranging  from 
110  to  130.  There  may  be  delirium  if  the  fever  is  high.  Swelling  of  the 
spleen  can  be  detected  early.  Jaundice  is  common  in  some  epidemics.  The 
gastric  symptoms  may  be  severe.  There  are  seldom  intestinal  symptoms. 
Cough  mmy  be  present.  Oecasionallv  herpes  is  noted,  and  there  may  be 
miliary  vesicles  and  petechia?.  During  the  paroxysm  the  blood  invariably 
shows  the  spirocha?te,  and  there  is  usually  a  leucocytosis  (Ouskow).  After 
the  fever  has  persisted  with  severity  or  even  with  an  increasing  intensity 
for  five  or  six  days  the  crisis  occurs.  In  the  course  of  a  few  hours,  accom- 
panied by  profuse  sweating,  sometimes  by  iliarrhcea,  the  temperature  falls 
to  normal  or  even  subnormal,  and  the  pt^iotl  of  apyrexia  begins. 

The  crisis  may  occur  as  early  as  the  third  day,  or  it  may  be  delayed  to 
the  tenth ;  it  usually  comes,  however,  about  the  end  of  the  first  week.     In 
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and  riderly   persons  there  may  be  collapse.     The  convalescence  is 
tnd  in  &  few  days  the  patient  is  up  and  about.     Then  in  a  week, 
Br  OD  the  fourteenth  day,  he  again  has  a  rigor,  or  a  series  of  chills; 
jirfet  reiurus  and  the  attack  is  repeated.     A  second  cvkls  occurs!  from 
Itventieih  to  the  twenty-third  day,  and  again  the  patient  recovers  rap- 
A*  m  rult»,  the  relapse  h  eihorter  than  the  original  attaek.     A  second 
[a  tiurd  may  occur,  and  there  are  instances  on  record  of  even  a  fourth 
tiiiL     In  epidemics  there  are  cases  which  terminate  by  crisis  on  the 
r  eighth  day  without  the  occurrence  of  relapse.     In  protracted  cases 
Jescence  i«  very  tedious,  as  the  patient  is  much  exhausted. 
ipsiii^  fever  is  not  a  very  fatal  disease.     Murehi^^on  states  that  the 
iHtaUlj  if  about  4  per  cent.     In  the  enfeebled  and  old,  death  may  occur 
|ttthi  bright  of  the  first  paroxysm, 

OuBplictttiofi^  are  not  frequent.  In  some  epidemics  nephritis  and  ha^ma- 
\-\tm  hmve  occurred.  Pneumonia  appears  to  be  frequent  and  may  inter- 
|1i|l  lilt  fjrpical  course  of  the  disease.    The  acute  enlargement  of  the  spleen 
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in  rttptnre,  and  the  h^morrha^e  from  the  stomach,  which  has  been 
kviib  oecaaionallr,  is  probably  associated  with  this  enlargement.     Post- 
paralfaes   may  occur.     Ophthalmia  has   followed  certain  epidemics, 
a  very  te<lious  and  serious  complication.    Jaundice  has  already 
In   pregnant  women  abortion  usually  takes  place. 
u — The  onset  and  general  s}Tiiptoms  may  not  at  tirst  be  dis- 
At  the  beginning  of  an  epidemic  the  cases  are  usually  regarded  as 
typhoid;  but  once  the  typical  course  is  followed  in  a  case  the 
ia  dear.     The  blood  examination  is  distinctive. 

I — ^The  paroxysm  can  neither  be  cut  short  nor  can  its  recur- 
he  prercnted.      It  might  be  thought  that  quinine,  with  its  powerful 
mild  crrtainly  meet  the  indications,  but  it  does  not  seem  to  have  the 
infln^oee.     The  disease  must  be  treated  like  any  other  continued 
r,  by  cmmfnl  nursing,  a  regular  diet,  and  ordinary  hygienic  measures. 
wpttpUamSf  pain  in  the  back  and  in  the  limbs  and  joints  demand 
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opium.     In  enfeebled  persons  the  collapse  at  the  crisis  may  be  serious,  and' 
stimulants  with  ammonia  and  digitalis  should  be  given  freely. 

IV.    SMALL-POX   (Variola). 

Definition. — An  acute  infectious  disease  characterized  by  a  cutaneom 
eruption  which  passes  through  the  stages  of  papule,  vesicle,  pustule,  and 
crust. 

History. — The  disease  existed  in  China  many  centuries  before  Christ 
The  pcsta  magna  described  by  Galen  (of  which  Marcus  Aurelius  died)  ii 
believeil  to  have  been  small-pox.  In  the  sixth  century  it  prevailed,  and  sub- 
sequently, at  the  time  of  the  Crusades,  became  wide-spread.  It  was  brought  j 
to  America  by  the  Spaniards  early  in  the  sixteenth  century.  The  first  accu-  j 
rate  account  was  given  by  Rhazes,  an  Arabian  physician  who  lived  in  the  i 
ninth  century,  and  whose  admirable  description  is  available  in  Greenhill'f  ^ 
translation  for  the  Sydenham  Society.  In  the  seventeenth  century  the  illus*  i 
trious  Sydenham  differentiated  measles  from  small-pox.  Special  events  in'  ^ 
the  history  of  the  disease  are  the  introduction  of  inoculation  into  Europe,  \ 
by  Lady  Mar}'  Wortley  Montagu,  in  1718,  and  the  discovery  of  vaccination 
by  Jenner,  in  1796. 

Etiology. — Small-pox  is  one  of  the  most  virulent  of  contagious  diseases, 
and  persons  exposed,  if  unprotected  by  vaccination,  are  almost  invariably 
attaokeil.  Instances  of  natural  immunity  are  rare.  It  is  said  that  Diemer- 
bn>eok,  a  celebrated  Utrecht  professor  in  the  seventeenth  century,  was  not 
only  himself  exempt,  but  likewise  many  members  of  his  family.  One  of 
the  nurses  in  the  small-pox  department  of  the  Montreal  General  Hospital 
stateil  that  she  had  never  been  successfully  vaccinated,  and  she  certainly 
had  no  mark.  An  attack  may  not  protect  for  life.  There  are  undoubted 
cases  of  a  second,  reputed  instances,  indeed,  of  a  third  attack. 

Age, — Small-[K)x  is  common  at  all  ages,  but  is  particularly  fatal  to  young 
children.  Of  3,1(54  deaths  in  the  Montreal  epidemic  of  1885^'86,  2,717  were 
of  childn^n  under  ten  years  of  age.  The  feet  us  in  utero  may  be  attacked,  but 
only  if  the  mother  herself  is  the  subject  of  the  disease.  The  child  may  be 
born  with  the  rash  out  or  with  the  scars.  In  the  case  of  twins,  only  one 
may  Iv  attaekixl;  Kaltenhioh  records  an  instance  of  triplets,  only  two  of 
which  won.*  afftvtiHl  (Oomby^.  Children  bom  in  a  small-pox  hospital,  if 
vaceinattHl  imnuxliatoly,  may  esoajv  the  disease:  usually,  however,  they  die 
early.     (Stv  Hunter^s  works,  iv,  p.  t4.) 

^♦x. — MaK^  and  females  ar\*  tH|uaUy  affecteil. 

Kiict\ — Among  aWriginal  ratvs  snuill-}K>x  is  terribly  fatal.  When  the 
distmso  was  tirst  intr\Hhu\Hl  into  Amorioa  the  Mexicans  died  by  thousands, 
and  the  North  AnuTioau  huUaiis  have  also  been  frequently  decimated  by 
this  plague.  It  is  statin!  that  the  nogrv^  is  i>s[Hvially  susceptible,  and  the 
mortality  is  gr^^Uor — «iUnit  4^  jht  wut  in  the  black,  against  :?9  per  cent  in 
the  white  (\\\  M,  WolohK 

It  is  olainuHl  that  isolatioit  hvK<paals  inorwiso  the  incidence  of  the  disease 
in  a  liH^ality.  %1.  iUaister,  nUvo  lui^  o^nsivlorwl  the  whole  ques^tion  very  care- 
fully. conoludt>s  that  as  a  wutrx*  v»f  trartW  such  an  institution^  through  the 
channels  of  unavoidaMo  human  iuterwurse,  naturally  favors  the  spread  of 
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the  disease  locaUy,  but  decides  against  the  aerial  conveyance  of  the  disease^ 
in  spite  of  the  very  strong  evidence  (mentioned  in  the  last  edition  in  the 
case  of  the  hospital  ship  on  the  Thames). 

The  disease  smoulders  here  and  there  in  different  localities,  and  when 
conditions  are  favorable  becomes  epidemic.    This  was  well  illustrated  by  the 
celebrated  Montreal  outbreak  of  1885.     For  several  years  there  had  been  no 
OBtll-pox  in  the  city,  and  a  large  unprotected  population  grew  up  among 
the  French-Canadians,  many  of  whom  were  opposed  to  vaccination.     On 
February  28,  a  Pullman-car  conductor,  who  had  travelled  from  Chicago, 
where  the  disease  had  been  slightly  prevalent,  was  admitted  into  the  H6tel- 
tteu,  the  civic  small-pox  hospital  being  at  the  time  closed.     Isolation  was 
not  carried  out,  and  on  the  1st  of  April  a  servant  in  the  hospital  died  of 
saall-pox.    Following  her  decease,  with  a  negligence  absolutely  criminal,  the 
inthorities  of  the  hospital  dismissed  all  patients  presenting  no  symptoms  of 
cntagion,  who  could  go  home.     The  disease  spread  like  fire  in  dry  grass, 
tnd  within  nine  months  there  died  in  the  city  of  small-pox  3,164  persons. 
Variations  in  thb  Virulence  op  Epidemics. — Sydenham  states  that 
*•  small-pox  also  has  its  peculiar  kinds,  which  take  one  form  during  one  series 
oi  Tears,  and  another  during  another '' ;  and  not  only  does  what  he  called 
the  epidemic   constitution  vary  greatly,  but  one  sometimes  sees  the  most 
extraordinary  variations  in  the  intensity  of  the  disease  in  members  of  a  fam- 
ily ill  exposed  to  the  same  infection.    A  striking  illustration  of  this  variabil- 
ity has  been  given  in  the  recent  epidemics,  which  have  been  of  so  mild  a 
chtneter  that  in  many  localities  it  has  been  mistaken  for  chicken-pox;  in 
<idief8,  particularly  in  the  United  States,  the  belief  prevailed  that  a  new 
diieaae  had  arisen,  to  which  the  name  "  Cuban  itch ''  or  "  Philippine  itch  " 
Ins  been  given.     Very  often  a  correct  diagnosis  has  not  been  reached  until 
1  fatal  case  has  occurred.     As  will  be  mentioned,  a  small  outbreak  occurred 
in  one  of  my  wards  for  colored  patients,  which  we  mistook  at  first  for 
ehickoi-pox.     The  same  peculiarities  have  been  observed  in  the  Leicester, 
Xottingfaam,  and  Cambridge  outbreaks.     Even  in  unvaccinated  children  the 
disease  has  been  exceedingly  mild.     Some  of  the  Leicester  cases  had  only 
t  few  pocks  (Allan  Warner) ;  but  this  is  an  old  story  in  the  history  of  the 
disease.     John  Mason  Good,  in  commenting  on  this  very  point,  refers  to  the 
great  variability  in  the  epidemics,  and  states  that  he  himself  as  a  child  of 
iix  (1770)    passed  through  small-pox  with  "scarcely  any  disturbance  and 
not  more  than  twenty  scattered  pustules  " ! 

Recent  Prevalence. — In  the  United  States,  according  to  Dr.  Wyman's 
last  report  for  the  fiscal  year  1904,  there  had  been  a  steady  decrease.  The 
figures  for  1903  were  42,690  cases  and  1,642  deaths;  for  1904,  25,106  cases 
tnd  1,118  deaths.  In  England  and  Wales  there  were  760  deaths  in  1903, 
t  rate  of  23  per  million  living ;  the  rates  in  the  previous  four  years  having 
been  5,  3,  7,  and  75  severally  (John  W.  Tatham). 

Nature  of  Contagion. — Protozoon-like  bodies  were  first  described  in  the 
fikin  lesions  by  Guamieri — the  cytoryctes  variolce.  Councilman  and  his  col- 
leagues describe  a  protozoon  with  a  double  cycle  and  cytoplasmic  stage,  with 
tmall  stmctureless  bodies  in  the  lower  layer  of  the  epithelial  cells.  Increas- 
ing in  siae,  they  become  reticulated  and  segment  into  small  rounded  bodies. 
la  the  intraniiclear  stage  these  small  round  bodies  or  granules  invade  the 
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nuclei  of  the  epithelial  cells,  increase  in  size,  and  form  a  series  of  vacuoles 
around  a  central  vacuole.  Calkins,  an  acknowledged  expert  in  the  protozoa, 
has  confirmed  the  main  facts  in  the  life  history  of  thb  organism.  Howard 
and  Perkins,  of  Cleveland,  describe  identical  changes.  So  definite  is  the 
relation  of  the  parasites  to  the  skin  lesions  that  it  seems  highly  probable  thqr 
may  be  the  cause  of  the  disease.  The  dried  scales  constitute  by  far  tim 
most  important  element,  and  as  a  dust-like  powder  are  distributed  every- 
where in  the  room  during  convalescence,  becoming  attached  to  clothing  and 
various  articles  of  furniture.  The  disease  is  probably  contagious  from  a  veiy 
early  stage,  though  I  think  it  has  not  yet  been  determined  whether  the  con- 
tagion is  active  before  the  eruption  develops.  The  poison  is  of  unusual 
tenacity  and  clings  to  infected  localities.  It  is  conveyed  by  persons  who  have 
been  in  contact  with  the  sick  and  by  fomites.  During  epidemics  it  is  no  doubt 
widely  spread  in  street-cars  and  public  conveyances.  It  must  not  be  forgotten 
that  an  unprotected  person  may  contract  a  very  virulent  form  of  the  diseaae 
from  the  mild  varioloid. 

Morbid  Anatomy. — The  pustules  may  be  seen  upon  the  tongue  and  the 
buccal  mucosa,  and  on  the  palate;  sometimes  also  in  the  pharynx  and  the 
upper  part  of  the  oesophagus.  In  exceptionally  rare  cases  the  rash  extends 
down  the  cBsophagus  and  even  into  the  stomach.  Swelling  of  the  Foyer's 
follicles  is  not  uncommon ;  the  pustules  have  been  seen  in  the  rectum. 

In  the  larynx  the  eruption  may  be  associated  with  a  fibrinous  exudate  and 
sometimes  with  oedema.  Occasionally  the  inflammation  penetrates  deeply 
and  involves  the  cartilages.  In  the  trachea  and  bronchi  there  may  be  ulcera- 
tive erosions,  but  true  pocks,  such  as  are  seen  on  the  skin,  do  not  occur. 

The  heart  occasionally  shows  myocardial  changes,  parenchymatous  and 
fatty;  endocarditis  and  pericarditis  are  uncommon.  French  writers  have 
described  an  endarteritis  of  the  coronary  vessels  in  connection  with  small- 
pox. The  spleen  is  markedly  enlarged.  Apart  from  the  cloudy  swelling  and 
areas  of  coagulation-necrosis,  lesions  of  the  kidneys  are  not  common.  Nephri- 
tis may  occur  during  convalescence. 

In  the  hajmorrhagic  form  extravasations  are  found  on  the  serous  and 
mucous  surfaces,  in  the  parenchyma  of  organs,  in  the  connective  tissues, 
and  about  the  nerve-sheaths.  In  one  instance  I  found  the  entire  retro- 
peritoneal tissue  infiltrated  with  a  large  coagulum,  and  there  were  also 
extensive  extravasations  in  the  course  of  the  thoracic  aorta.  Haemorrhages 
in  the  bone-marrow  have  also  been  described  by  Golgi.  There  may  be  hsem- 
orrhages  into  the  muscles.  Ponfiek  has  described  the  spleen  as  very  firm 
and  hard  in  haemorrhagic  small-pox,  and  such  was  the  case  in  seven  instances 
I  examined.  In  thcj^e  rapidly  fatal  forms  the  liver  has  been  described  as  fatty, 
but  in  5  of  my  7  eases  it  was  of  normal  size,  dense,  and  firm. 

The  following  description  of  the  finer  changes  is  taken  largely  from  the 
recent  exhaustive  study  by  Councilman,  McGrath.  and  Brinkerhoff  (1904). 
The  specific  lesion  is  **  a  focal  degeneration  of  the  stratified  epithelium,  vacu- 
olar in  character,  and  accompanied  by  serous  exudation  and  the  formation 
of  a  reticulum."  The  specific  lesions  are  limited  to  the  skin,  the  mucous 
membranes  of  the  soft  palate,  the  pharynx,  nnd  the  a»sophagus.  The  factors 
in  the  formation  of  the  pustule  are  degeneration  of  the  epithelial  cells,  asso- 
ciated with  fluid  and  cellular  exudate.    The  cells  of  the  lower  layers  of  the 
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involved.  They  become  swollen,  the  nuclei  are  shrunken 
ai  tunaUm^  the  exudate  increascR  in  amount,  cnhirging  the  spaces  of  the 
PCliniliiiD^  and  the  cells  represent  the  dilTerent  varieties  of  leucocytes,  poly- 
HBckii'  neutrophiles  being  most  numerous.  The  unibilication  and  eentral 
4rpi«ssioti  usually  correspond*  m  Weigert  suggests,  to  the  area  of  primary 
fTwitt.  The  Jmir  follicle  and  the  sweat  gland  may  play  some  part.  The  para- 
lital  descnbe*!  occur  cluefly  in  the  cells  of  the  rete  mncosum.  Associated 
haniu  tkre  numerous,  particularly  proliferation  in  the  haematopoietic  organs. 
ir  inltltration$;  occur  constantly  in  the  testicle,  usually  in  the  kidney, 
;  «nd  the  adrenal  glands.  The  aniemic  focal  necroses  in  the  testicles 
gpeeifie  in  the  disease,  and  in  the  bone-marrow  there  are  foci  of 
and  of  hirmorrhage  with  hyywrplasia  of  the  myelocytes,  and  a  marked 
or  even  complete  absence  of  the  polynuclear  leucocytes.  This  was 
described  originally  by  Chiari  as  osteomyelitis  variolosa.  Asso- 
letiions  arc  common,  due  to  the  pyogenic  bacteria  which  are 
prcMmi  in  severe  cases. 

Three  forms  of  small-pox  are  described: 
Tariota  ttra;  (a)  Discrete,  (b)   Confluent. 

Tariaia    hemorrhagica;    (a)    Purpura   variolosa  or   black   smaJl-pox; 
rrnrrhllgie  pustular  form,  variola  hifmorrlmgica  piistulosa. 

^>fJ.  or  small-pox  modified  by  vaecinatioiL 
»-».aLA  Vera,^ — The  affection  may  be  conveniently  describt^d  under 
itaieoB:  Inrubaiion. — ^"  From  nine  to  fifteen  days;  oftenest  twelve." 
t  rly  as  the  eighth  day  after  exposure,  and  there  are  w*ell- 
<  es  in  which  this  stage  has  l>e<m  prolonged  to  twenty  days. 
for  patient*  to  complain  of  any  symptoms. 
— ^In  adulti^  B  chill  and  in  children   a  convulsion  are  common 
•jroptomg.     There  may  be  repeated  chills  within   the   first  twenty- 
Intense   frontal   headache,  severe  lumbar  pains,   and   vomiting 
T  coD^tant  features.     The  pains  in  the  Inuk  and  in  the  limbs  are  more 
la  the  initial  singe  of  this  than  of  any  other  eruptive  fever,  and  their 
with  headache  and  vomiting  is  so  suggestive  that  precautionary 
may  ofttm  be  taken  several  days  before  the  eruption  appears.     The 
ihire  rises  quickly,  and  may  on  the  first  day  bo  103''  or  104"*.     The 
laptd  and   fulL  not  often  dicrotic.     In  severe  cases  there  may  be 
deUrimn^  particularly  if  the  fever  is  high.     The  patient  is  restless 
i,  the  face  i^  flushed,  and  the  eyes  an*  bright  and  clear.     The 
QS^dlr  dry.   though   occasionally    there   are   profuse    sweats.      One 
jadgr  from  the  initial  symptoms  whether  a  case  is  likely  to  be  dis- 
...Tirlii,-f^t^  )4g  convulsions,  severe  backache,  and  high  fever  may  pre- 
i  attack, 
i:*ijtheji. — Two  forms  can  be  distingiiislied :  the  dilTuse,  scarlatinal, 
Mcutar  or  measly  form ;  either  of  which  may  be  associated  with 
ami  occupy  a  variable  extent  of  surface.    In  some  instanees  they  arc 
'wt  aft  a  rule,  as  pointed  out  by  Simon,  they  arc  limited  either  to 
ahdominal  on^as.  to  the  inner  surfaces  of  the  tliighs,  and  to  the  lat- 
re^n^^t^*  *>r  to  the  axilla?.     Occasionally  they  are  found  over  the 
,  jMiHicularly  in  the  neigh lM>rhood  of  the  knees  and  elbows. 
mhfst,  Q^aallT  purpuric,  are  often  associated  with  an  erythematous 


howi. 


fttffactii« 


116 


SPECIFIC  INFECTIOUS  DISEASES. 


or  erysipelatous  blus^h.  The  sciirlatinal  rafili  may  conje  out  as  early  a8  ihe 
second  day,  find  be  a*;  diffuse  and  vivid  as  in  a  true  scarlatina.  The  measly 
rash  may  al^o  be  diiluso  and  resemble  clcsely  that  of  measles.     Urticaria 
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Chart  VII, — Teue  Sma.ll-pox  (StrOmpell), 

is  only  occasionally  econ.  It  was  present  once  in  my  Montreal  cases.  The 
initial  rashe!^  are  more  abundant  in  some  epidemics  than  in  others.  They 
occur  in  from  H)  to  1(>  per  ct-nt  of  cases. 

Eruption. — (1)  In  the  discrete  form,  usually  on  the  fourth  day,  mac- 
ules apfiear  on  the  forehead,  preceded  sonietiiiies  by  an  erythematous*  flu^h, 
and  on  the  anterinr  surfaces  of  the  wrists.  Within  the  first  twenty-four 
hours  from  their  aj>pi^aranee  thoy  occur  on  otlior  parts  of  the  face  and  on  tlie 
extremities,  and  a  few  are  seen  on  the  trunk.  Tlie  spots  arc  from  2-3 
millimetres  in  diameter,  of  a  bright  rod  color,  and  disappear  completely 
on  pressure.  As  the  rash  comes  out  the  temperature  falls,  the  freneral 
symptt^ns  subside,  and  ihe  patient  feels  c<^>mfortahle.  On  the  fifth  or  sixth 
day  the  papules  change  into  vesicles  with  clear  summits.  Each  one  is  ele- 
vated, circular,  and  pre.senta  a  little  depression  or  umbilication  in  the 
centre.  About  the  eighth  day  the  vesicles  change  intn  pustules,  the  umbil- 
ication disappears,  the  Hat  top  assumes  a  globular  form  and  becomes  grayish- 
yellow  in  color,  owing  to  the  contain<^l  pu.^.  There  is  an  areola  of  injec- 
tion alxntt  the  pustules  and  the  skin  between  them  is  swollen.  This 
maturation  first  takes  i)bice  on  the  face,  and  follows  the  order  of  the  appear- 
ance of  the  eruption.  The  temperature  now  rises — secondary  fever — and  the 
general  sym[itoins  return.  The  swelling  about  the  pustules  is  attended  with 
a  go(M]  deal  of  tension  and  pain  in  the  face;  tlie  eyelids  bec^ome  swollen  and 
clothed.  In  the  discrete  form  the  tf^mjM/rature  of  maturation  does  not  usually 
remain  high  for  n»on^  than  twenty-four  or  twenty-six  hours,  so  that  on  the 
tenth  or  eleventh  day  the  fi*ver  disappears  and  the  stage  of  convalescence 
begins.  The  pustules  rapidly  dry,  first  on  the  face  and  then  on  the  other 
part*,  and  by  the  fourteentJi  or  fiftec^nth  day  desquamation  may  be  far 
advanced  on  the  face.  The  marcli  and  distribution  of  the  rash  are  often  most 
characteristic.  The  abdomen  and  groins  and  the  legs  are  the  parts  least 
atTectcth  The  rash  is  often  ci»pious  on  the  upper  part  of  the  back,  scanty  on 
the  lower.     Vesicles  in  the  mouth,  pharynx,  and  larynx,  cause  sorenesa'aKid 
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nrelling  in  these  parts,  with  loss  of  voice.  Whether  pitting  takes  place  de- 
pends a  good  deal  upon  the  severity  of  the  disease.  In  a  majority  of  cases 
Srdenham's  statement  holds  good,  that  "it  is  very  rarely  the  case  that  the 
distinct  small-pox  leaves  its  mark."  The  odor  of  a  small-pox  patient  is  very 
diitifirtire  eion  in  the  early  stages,  and  I  have  known  it  to  be  a  help  in  the 
iikgnn^U  of  n  ilf^ubtfnl  case. 

(t)  Thr  Confluent  Form, — With  the  same  initial  symptoms,  though  usu- 
iBy  of  greater  severity,  the  rash  appears  on  the  fourth,  or,  according  to 
Sr^bam,  on  the  third  day.  The  more  the  eruption  shows  itself  before  the 
foitrtli  day,  the  iQore  sure  it  is  to  become  confluent  (Sydenham).  The  pap- 
xim  al  first  may  be  isolated,  and  it  is  only  later  in  the  stage  of  maturation 
tbtl  the  eruption  is  confluent.  But  in  severer  cases  the  skin  is  swollen  and 
liffiigmie  and  the  papules  are  very  close  together.  On  the  feet  and  hands, 
tot^  lli»  papuIo8  are  thickly  set;  more  scattered  on  the  limbs;  and  quite  dis- 
eiti*  on  the  tnink.  With  the  appearance  of  the  eruption  the  symptoms  sub- 
«ie  an4  the  fovor  remits,  but  not  to  the  same  extent  as  in  the  discrete  form. 
OccasioiiaUy  the  temperature  falls  to  normal  and  the  patient  may  be  very 
comfortable.  Then,  usually  on  the  eighth  day,  the  fever  again  rises,  the 
vesiicles  change  to  pustules,  the  hyperaemia  becomes  intense,  the  swelling  of 
the  face  and  hands  increases,  and  by  the  tenth  day  the  pustules  have  fully 
maturated,  many  of  them  have  coalesced,  and  the  entire  skin  of  the  head  and 
extremities  is  a  superficial  abscess.  The  fever  rises  to  103**  or  105**,  the  pulse 
lA  from  110  to  120,  and  there  is  often  delirium.  As  pointed  out  by  Syden- 
ham, salivation  in  adults  and  diarrhoea  in  children  are  common  symptoms 
of  this  jitage.  *  There  is  usually  much  thirst.  The  eruption  may  also  be  pres- 
ent in  the  mouth,  and  usually  the  pharynx  and  larynx  are  involved  and  the 
Toice  is  husky.  Great  swelling  of  the  cervical  lymphatic  glands  occurs.  At 
thi?  stage  the  patient  presents  a  terrible  picture,  unequalled  in  any  other 
disease;  one  which  fully  justifies  the  horror  and  fright  with  which  small-pox 
If  associated  in  the  public  mind.  Even  when  the  rash  is  confluent  on  the 
face,  hands,  and  feet,  the  pustules  remain  discrete  on  the  trunk.  The  danger, 
a>  pointed  out  by  Sydenham,  is  in  proportion  to  the  number  upon  the  face. 
**  If  upon  the  face  they  are  as  thick  as  sand,  it  is  no  advantage  to  have  them 
few  and  far  between  on  the  rest  of  the  body."  In  fatal  cases,  by  the  tenth 
or  eleventh  day  the  pulse  gets  feebler  and  more  rapid,  the  delirium  is  marked, 
there  is  subsultus,  sometimes  diarrhoea,  and  with  these  symptoms  the  patient 
dies.  In  other  instances  between  the  eighth  and  eleventh  day  haemorrhagic 
features  occur.  When  recovery  takes  place,  the  patient  enters  on  the  eleventh 
or  twelfth  day  the  period  of  desiccation. 

Desiccation, — The  pustules  break  and  the  pus  exudes  or  they  dry 
and  form  crusts.  Throughout  the  third  week  the  desiccation  proceeds  and 
in  caj^efl  of  moderate  severity  the  secondary  fever  subsides;  but  in  others  it 
may  persist  until  the  fourth  week.  The  crusts  in  confluent  small-pox  adhere 
for  a  long  time  and  the  process  of  scarring  may  take  three  or  four  weeks. 
On  the  face  they  fall  off  singly,  but  the  tough  epidermis  of  the  hands  and 
f«t  may  be  shed  entire. 

2.  HjBMOBRHAOic  8MALL-P0X  occurs  in  two  forms.  In  one,  the  petechial 
or  black  amall-pox — purpura  variolosa — the  special  symptoms  appear  early 
and  death  follows  in  from  two  to  six  days.    In  the  other  form  the  case  pro- 
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gresBes  as  one  of  ordinary  variola^  and  in  tlit-  Yesicular  or  pustular  stage 
hs&morrhages  take  place  into  the  pocks  or  from  tha  mucous  membranes — 
vari(}Ia  iKPrnorrhagica  pustuhmj. 

Variola  ha^morrhagiea  is  more  common  in  some  epidemieg  than  in  others. 
It  is  less  frequent  in  children  than  in  adults.  Of  27  case^  admitted  to  the 
emall-jjox  department  of  the  Montreal  General  Hospital  there  were  3  under 
ten  years,  4  k'tween  fifteen  and  twenty,  9  between  twenty  and  twenty-five, 
7  between  twenty-five  and  thirty-five,  3  between  thirty-five  and  forty-five,  and 
1  above  fifty.  Young  and  vigorous  persons  seem  more  liable  to  this  form* 
Several  of  my  eases  were  alwve  the  average  in  muscular  development.  Men 
are  more  frequently  affeeted  than  women;  thus  in  my  list  there  were  21  maleg 
and  only  0  females.  The  influence  of  vaccination  is  shown  in  the  fact  that 
of  the  eases  H  were  unvaccinated,  while  not  one  of  the  13  who  had  scars  had 
been   re  vaccinated. 

In  purpura  variolosa  the  illness  starts  with  the  usual  symptoms,  but  with 
more  intense  constitutional  disturliance.  On  the  evening  of  the  second  or  on 
the  third  day  there  is  a  <li(fuse  hypera^inic  rash,  particularly  in  the  groins, 
with  small  punetiform  Iiiemorrhages.  The  rash  extends,  becomes  more  dis- 
tinctly ha-morrhagic,  and  the  spots  increase  in  size.  Ecchymoses  appear  on 
the  conjuncti\'a;,  and  as  early  as  the  third  day  there  may  be  h^emorrhagt's 
from  the  mucous  membranes.  Death  may  take  place  before  the  papule* 
appear.  In  this  truly  terrible  affection  the  patient  may  prciient  a  frightful 
appearance.  The  skin  may  have  a  uniformly  purplisli  hue  and  tlie  unfortu- 
nate victim  may  even  look  plum-colored.  The  face  is  swollen  and  large  con- 
junctival hiEmorrhages  with  the  deeply  sunken  corneae  gives  a  ghastly  appear- 
ance to  the  featyrcs.  The  mind  may  remain  clear  to  the  end.  Death  oeci 
from  the  third  to  the  sixth  day ;  thus  in  thirteen  of  my  eases  it  took  pi 
between  these  dates.  The  earliest  death  was  on  the  third  day  and  there 
no  traces  of  papules.  There  may  be  no  mucous  hamiorrhages ;  thus  in 
case  of  a  most  virulent  cliaraeter  death  occurred  without  bleeding  early 
tlie  fourth  day.  ITiematuria  is  perhaps  most  common,  next  lupmatemesis, 
me!a?ua  was  noticed  in  a  third  of  ttic  cases.  Metrorrhagia  was  present  in 
only  of  the  six  females  on  my  list.  Hannoptysls  occurred  in  five  cases, 
pulse  in  this  form  of  small-pox  is  rapid  and  often  hard  and  small, 
respirations  are  greatly  increased  in  frequency  and  out  of  all  proportion 
the  intensity  of  the  fever. 

In  variohi  pujslulosa  hwrnorrkatjica  the  disease  progresses  as  a  severe 
and  the  haemorrhages  do  not  occur  until  the  vesicular  or  pustular  stage*  ' 
first  indication  is  haunorrhage  into  the  areoke  of  the  pocks,  and  later  tlie  mi 
rated  pustules  fill  with  blood.  The  earlier  the  haemorrhage  the  greater  is 
danger.  Bleeding  from  the  niucoue  membranes  is  also  common  in  this  ft 
and  the  great  majority  of  the  eases  prove  fatal*  usually  on  the  seventh,  eigl 
or  ninth  day,  but  a  few  cases  recover.  In  patients  with  the  discrete  form,' 
allowed  to  get  up  early,  ba:*morrhage  may  take  place  into  the  pocks  on  the  I 

Lcucorjjfe  Rraction.— In  variola  vera  there  is  a  marked  leucoeytosis, 
16  thousand,  about  the  eighth  day,  then  a  slight  detdine  and  a  rise 
about  the  twelfth  or  fourteenth  t]n}\  sometimes  to  18.000  or  20.000. 
is  an  increase  in  the  mouonuelear  elements,  which  may  l>e  the  only  marl 
feature  of  the  mild  cases   (Magrath,  Brinkerhoff,  and  Bancroft). 
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3.  Varioloid. — ^This  term  is  applied  to  the  modified  form  which  aflEects 
persons  who  have  been  vaccinated.  It  may  set  in  with  abruptness  and  sever- 
ity, the  temperature  reaching  103**.  More  commonly  it  is  in  every  respect 
milder  in  its  initial  symptoms,  though  the  headache  and  backache  may  be 
Terr  distressing.  The  papules  appear  on  the  evening  of  the  third  or  on  the 
fourth  day.  They  are  few  in  number  and  may  be  confined  to  the  face  and 
hands.  The  fever  drops  at  once  and  the  patient  feels  perfectly  comfortable. 
The  vesiculation  and  maturation  of  the  pocks  take  place  rapidly,  and  there 
is  no  secondary  fever.  There  is  rarely  any  scarring.  As  a  rule,  when  small- 
pox attacks  a  person  who  has  been  vaccinated  within  five  or  six  years  the 
disease  is  mild,  but  it  may  prove  severe,  even  fatal. 

Abortive  Types. — As  already  mentioned,  recent  epidemics  have  been  char- 
acterized by  the  large  number  of  mild  cases.  Even  in  unvaccinated  children, 
odIy  a  few  pustules  may  appear,  and  the  disease  is  over  in  a  few  days.  Even 
with  a  thickly  set  eruption  the  vesicles  at  the  fifth  or  sixth  day,  instead  of  fill- 
ing, dry  and  abort,  forming  the  so-called  horn-,  crystalline-,  or  wart-pox.  Varir 
ok  sine  eruptione  is  described.  I  saw  no  cases  of  the  kind  in  Montreal.  They 
eeem  to  have  been  not  uncommon  in  the  recent  epidemics.  Bancroft  observed 
twelve  cases  in  the  Boston  outbreak,  all  among  physicians  and  attendants. 
The  symptoms  are  headache,  pain  in  the  back,  fever,  and  vomiting.  As  already 
mentioned,  the  pocks  may  be  very  scanty  and  easily  overlooked,  even  in  unvac- 
cinated persons.  One  of  Bancroft's  cases  was  of  special  interest — a  pregnant 
woman  who  had  slight  symptoms  after  exposure,  but  no  rash.  Her  child 
showed  a  typical  eruption  when  two  days  old. 

Complications. — Considering  the  severity  of  many  of  the  cases  and  the 
general  character  of  the  disease,  associated  with  multiple  foci  of  suppuration, 
the  complications  in  small-pox  are  remarkably  few. 

Laryngitis  is  serious  in  three  ways :  it  may  produce  a  fatal  oedema  of  the 
glottis;  it  is  liable  to  extend  and  involve  the  cartilages,  producing  necrosis; 
ind  by  diminishing  the  sensibility  of  the  larynx,  it  may  allow  irritating  par- 
ticles to  reach  the  lower  air-passages,  where  they  excite  bronchitis  or  broncho- 
pDeomonia. 

Broncho-pneumonia  is  almost  invariably  present  in  fatal  cases.  Lobar  pneu- 
monia is  rare.    Pleurisy  is  common  in  some  epidemics. 

The  cardiac  complications  are  also  rare.  In  the  height  of  the  fever  a 
fTrtolic  murmur  at  the  apex  is  not  uncommon ;  but  endocarditis,  either  simple 
or  malignant,  is  rarely  met  with.  Pericarditis,  too,  is  very  uncommon.  Myo- 
cirditis  seems  to  be  more  frequent,  and  may  be  associated  with  endarteritis  of 
the  coronary  vessels. 

Of  complications  in  the  digestive  system,  parotitis  is  rare.  In  severe  cases 
there  is  extensive  pseudo-diphtheritic  angina.  Vomiting,  which  is  so  marked 
•  symptom  in  the  early  stage,  is  rarely  persistent.  Diarrhoea  is  not  uncom- 
mon, as  noted  by  Sydenham,  and  is  very  constantly  present  in  children.  ^ 

Albuminuria  is  frequent,  but  true  nephritis  is  rare.  Inflammation  of  the 
tcjteg  and  of  the  ovaries  may  occur. 

Among  the  most  interesting  and  serious  complications  are  those  pertaining 
to  the  nenrous  system.  In  children  convulsions  are  common.  In  adults  the 
delirium  of  the  early  stage  may  persist  and  become  violent,  and  finally  sub- 
ode  into  a  fatal  coma.    Post-febrile  insanity  is  occasionally  met  vith  during 
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convalescence,  and  very  rarely  epilepsy*  Many  of  the  old  writers  spoke  of 
paraplegia  in  connection  with  the  intense  backache  of  the  early  stage,  but  it  is 
probably  associated  with  the  severe  agonizing  lumbar  and  crural  pains  and  is 
not  a  true  paraplegia.  It  must  be  distinguished  from  the  form  occurring  ia 
convalescence,  which  may  be  due  to  peripheral  neuritis  or  to  a  diffuse  myelitis 
(Westphal).  The  neuritis  may,  as  in  diphtheria,  involve  the  pharynx  alom^ 
or  it  may  be  multiple.  Of  this  nature,  in  all  probability,  is  the  so-called  pgeudo- 
tabes,  or  ataxie  variolique.  Hemiplegia  and  aphasia  have  been  met  with  in  a 
few  instances,  the  result  of  encephalitis. 

Among  the  most  constant  and  troublesome  complications  of  smalKpox  are 
those  involving  the  skin.  During  convalescence  boils  are  very  frequent  and 
may  be  severe.  Acne  and  ecthyma  are  also  met  with.  Local  gangrene  in 
various  parts  may  occur. 

Arthritis  may  occur,  usually  in  the  period  of  desquamation,  and  may  pass 
on  to  supjiuration.    Acute  necrosis  of  the  bone  is  sometimes  met  with. 

A  remarkable  secondary  eruption  (recurrent  small-pox)  uecasionally  occur? 
after  desquamation. 

Special  Senses. — The  eye  affections  which  were  formerly  so  comnjcm  iuv\ 
serious  are  not  now  so  frequeut,  owing  to  the  care  which  is  given  to  keeping  i 
the  conj u net ivjB  clean.  A  catarrhal  and  jnirulent  conjunctivitis  is  common  in 
severe  cases.  The  secretions  cause  adliesions  of  the  eyelids,  and  unless  grt^at 
care  is  taken  a  diffuse  keratitis  is  excited,  which  may  go  on  to  ulceration  and 
perforation.  Iritis  is  not  very  uncommon.  Otitis  media  is  an  occasional  com- 
plication, and  usually  results  from  an  extension  of  the  disease  through  the 
Eu?lachmn  tiibci?. 

Prognosis. — In  unprotected  persons  small-pox  is  a  very  fatal  disease,  the 
deatlvrate  ranging  from  25  to  35  per  cent.    In  William  M.  Welch's  report  from 
the  Municipal  Hospital,  Philadelphia,  of  2,831  cases  of  variola,  1,534 — i.  e., 
54.18  per  cent— died,  while  of  2,161*  cases  of  varioloid  only  28 — i.  e„  1,29  per 
cent — died.     Purpura  variolosa  is  invariably  fatal,  and  a  majority  of  those  I 
attacked  with  the  severer  confluent  forms  die.    The  intemperate  and  debilitated  j 
succumb  more  readily  to  the  disease.     As  Sydenham  observed,  the  danger  ia 
directly  proportionate  to  the  intensity  of  the  disease  on  the  face  and  hands. 
"  When  the  fever  increases  after  the  appearance  of  the  pustules,  it  is  a  bad  | 
sign;  but  if  it  is  lessene*!  on  their  appearance,  that  is  a  good  sign  "  (Rhazes), 
Very  high  fever,  with  delirium  and  subsultus,  are  symptoms  of  ill  omen.    The  I 
disease  is  particularly  fatal  in  pregnant  women  and  abortion  usually  takes! 
place.    It  is  not,  however,  uniformly  so,  and  I  have  twice  known  severe  cases 
to  recover  after  miscarriage.    Moreover,  abortion  is  not  inevitable-    Very  severe  I 
pharyngitis  and  lar^Tigitis  are  fatal  complications. 

Death  results  in  the  early  stage  from  the  action  of  the  poison  upon  the' 
nervous  system.     In  the  later  stages  it  usually  occurs  about  the  eleventh  or 
twelfth  day,  at  the  height  of  the  eruption.     In  children,  and  occasionally  in  I 
adults,  the  laryngeal  and  pulmonary  complications  prove  fatal. 

Biagnosis. — During  an  epidemic  the  initial  chill,  the  headache  and  back-j 
ache,  and  the  vomiting  at  once  put  the  physician  on  his  guard. 

The  initial  rashes  niay  lead  to  error.    The  scarlatinal  rash  has  rarely  thel 
extent  and  never  the  persistence  nf  the  rnsh  in  true  scarlet  fever.    I  have  known 
the  rash  of  measles  to  be  mistaken  for  the  initial  rash  of  small-pox.    The  gei 
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eril  condition  of  the  patient,  and  the  presence  of  coryza  and  conjunctivitis  and 
Koplik's  sign,  may  be  better  guides  than  the  rash  itself. 

Malignant  haemorrhagic  small-pox  may  prove  fatal  before  the  characteristic 
nsh  appears.  Of  27  cases  of  haemorrhagic  small-pox,  in  only  one,  in  which 
death  occurred  on  the  third  day,  did  inspection  fail  to  show  the  papules.  In 
3  cases  dying  on  the  fourth  day  the  characteristic  papular  rash  was  noticed. 
It  may  be  diflBcult  or  impossible  to  recognize  this  form  of  haemorrhagic  small- 
pox from  hcemorrhagic  scarlet  fever  or  hcemorrhagic  measles,  though  in  the 
Utter  there  is  rarely  so  constant  involvement  of  the  mucous  membranes.  Natu- 
rally enough,  as  they  are  allied  affections,  varicella  is  the  disease  which  most 
frequently  leads  to  error.  Particularly  has  this  been  the  case  in  the  mild 
epidemic  which  has  prevailed  throughout  the  country  during  the  past  three 
Tears.  A  negro  patient  was  admitted  to  my  wards  on  the  fourth  day  of  the 
disease.  Small-pox  was  not  prevalent  at  the  time,  and  the  case  was  regarded 
as  one  of  varicella.  Subsequently  eight  cases  appeared,  several  of  exceeding 
mildness,  but  our  mistake  was  forcibly  brought  home  to  us  by  the  occurrence, 
in  a  man  who  had  been  exposed  in  the  ward,  of  a  case  of  confluent  small-pox 
of  great  severity.  The  following  points  are  to  be  borne  in  mind :  first,  the 
experience  of  the  past  few  years  has  shown  that  very  mild  epidemics  of  true 
small-pox  may  occur ;  secondly,  any  large  number  of  cases  of  a  contagious  dis- 
ease with  a  pustular  eruption  occurring  in  adults  is  strongly  in  favor  of  small- 
pox. The  characters  of  the  rash  are  of  less  value.  Its  abundance  on  the  trunk 
in  Taricella  is  important.  At  the  outset  the  papules  have  rarely  the  shotty, 
hard  feel  of  small-pox.  The  vesicles  are  more  superficial,  the  infiltrated  areola 
is  not  so  intense  nor  so  constant,  and  as  a  rule  the  pocks  may  be  seen  in  the 
lime  patient  in  all  stages  of  development.  The  longer  period  of  invasion,  the 
prodromal  rashes,  the  greater  intensity  of  the  onset,  are  also  important  points 
in  gmall-pox.  But,  as  I  have  said,  there  are  mild  epidemics  in  which  it  must 
be  confessed  that  the  recognition  of  the  nature  of  the  outbreak  is  sometimes 
only  confirmed  by  the  appearance  of  a  severe  case  of  the  confluent  or  of  the 
hemorrhagic  form. 

The  disease  may  be  mistaken  for  cerebrospinal  fever,  in  which  purpuric 
symptoms  are  not  uncommon.  A  four-year-old  child  was  taken  suddenly  ill 
with  fever,  pains  in  the  back  and  head,  and  on  the  second  or  third  day  petechiae 
appeared  on  the  skin.  There  were  retraction  of  the  head,  and  marked  rigidity 
of  the  limbs.  The  haemorrhages  became  more  abundant ;  and  finally  haema- 
temesis  occurred  and  the  child  died  on  the  sixth  day.  At  the  post  mortem 
there  were  no  lesions  of  cerebro-spinal  fever,  and  in  the  deeply  haemor- 
rhagic skin  the  papules  could  be  readily  seen.  The  post-mortem  diagnosis 
of  small-pox  was  unhappily  confirmed  by  the  mother  taking  the  disease  and 
dying  of  it 

Pustular  SyphUides, — A  very  copious  pustular  rash  in  syphilis  may  resem- 
ble variola,  particularly  if  accompanied  by  fever,  but  the  history  and  the  dis- 
tribution, particularly  the  slight  amount  on  the  face,  leaves  no  question  as  to 
the  diagnosis. 

Pustular  glanders  has  been  mistaken  for  small-pox.  In  a  remarkable  in- 
«lanoe  of  the  kind  in  Montreal  there  was  a  wide-spread  pustular  eruption, 
thich  we  thought  at  first  was  small-pox,  b.ut  the  subsequent  course  and  the 
llCt  that  there  was  glanders  among  the  horses  in  the  stable  led  to  the  correct 
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diagnosis.  The  eruption  resembled  exactly  that  described  in  Bayer's  mono- 
graph (De  la  Morve,  1837). 

Impetigo  contagiosa  is  stated  to  have  been  mistaken  for  variola. 

Treatment. — General  Considerations. — Segregation  in  special  hospitals 
is  imperative.  In  the  case  of  local  outbreaks  temporary  barracks  or  tents  may 
be  constructed.  In  the  larger  cities,  considering  the  frequency  with  which 
epidemics  recur,  it  is  worth  while  to  have  a  special  small-pox  hospital. 
If  the  grounds  are  ample  and  all  necessary  precautions  taken,  there  is 
no  reason  why  this  should  not  be  part  of  the  general  hospital  for  infectious 


The  criticism,  already  referred  to,  of  the  danger  of  aerial  conveyance  in 
small-pox  is,  I  think,  correct. 

In  the  early  stages  two  symptoms  call  for  treatment :  the  pain  in  the  back, 
which  requires  opium  in  some  form,  as  advised  by  Sydenham ;  and  the  vomit- 
ing, which  is  very  difficult  to  check  and  may  be  uncontrollable.  No  food  should 
be  given  except  a  little  ice  and  champagne,  and  it  usually  stops  with  the 
appearance  of  the  eruption. 

The  diet  is  that  usually  given  in  fevers,  with  plenty  of  cold  water,  or  barley 
water  or  the  Scotch  borse — oatmeal  and  water,  to  which  lemon-juice  may  be 
added. 

For  the  fever,  cold  sponging  or  the  cold  bath  may  be  used ;  when  there  is 
much  delirium  with  high  fever  the  latter  is  preferable,  or  the  cold  pack. 

The  treatment  of  the  eruption  is  important.  After  trying  all  sorts  of 
remedies,  such  as  puncturing  the  pustules  with  nitrate  of  silver,  or  treating 
them  with  iodine  and  various  ointments,  I  came  to  Sydenham's  conclusion  that 
in  guanling  the  face  against  being  disfigured  by  the  scars  "  the  only  effect  of 
oils,  liniments,  and  the  like,  was  to  make  the  white  scurfs  slower  in  coming 
off."  The  constant  application  on  the  face  and  hands  of  lint  soaked  in  cold 
water,  to  which  antiseptics  such  as  carbolic  acid  or  bichloride  may  be  added, 
is  {>erhaps  the  most  suitable  local  treatment.  It  is  very  pleasant  to  the  patient, 
and  for  the  face  it  is  well  to  make  a  mask  of  lint,  which  can  then  be  covered 
with  oiled  silk.  When  the  crusts  biggin  to  form,  the  chief  point  is  to  keep  them 
thoroughly  moist,  which  may  be  done  with  oil  or  glycerin.  This  prevents  the 
desiccation  and  diffusion  of  the  flakes  of  epidermis.  Vaseline  is  particularly 
useful,  and  at  this  stagi^  may  be  freely  used  upon  the  face.  It  also  relieves  the 
itching.  For  the  oilor,  which  is  sometimes  so  characteristic  and  disagreeable, 
the  dilute  carbi^lic  solutions  are  probably  best.  If  the  eruption  is  abundant  on 
the  scalp,  the  hair  should  Ik^  cut  short  to  prevent  matting  and  decomposition 
of  the  crusts. 

The  papules  do  not  n\aturate  so  well  when  protected  from  the  light,  and 
for  centuries  attempts  have  Invn  luado  to  uuxlify  the  course  of  the  pustules,  by 
either  excluding  the  liglu.  «>r  by  i^hanging  its  character.  In  the  Middle  Ages 
Gill)ertus  Magnus  and  .1oiu\  of  (laddostlon  nxMmmondt^  wrapping  the  patient 
in  reil  flannel,  and  the  latter  tn^atinl  in  this  way  the  son  of  Edward  I.  It  was 
an  old  praotiiv  of  the  K>;yptians  and  .Vrahians  to  cover  the  exposed  parts  of 
8mall-|H>x  patients  with  j^>KMoaf.  Kutzonlvrg,  a  distinguished  New  Orleans 
physician,  in  183*^  tn^attnl  patients  hv  oxohision  of  the  sunlight.  Recently  the 
red-light  treatment  of  the  dist\«isi^  i\as  Kvn  advtx^atixl  by  Finzen.  The  state- 
ments do  not  agnv  as  to  its  value.    Xash  states  that  the  course  of  the  rash  may 
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be  modified  by  the  treatment,  but  Ricketts  and  Byles  could  see  no  influence 
whatever,  even  in  cases  taken  at  the  earliest  possible  date. 

Complications. — If  the  diarrhoea  is  severe  in  children,  paregoric  may  be 
given.  When  the  pulse  becomes  feeble  and  rapid,  stimulants  may  be  freely 
giveiL  The  maniacal  delirium  may  require  chloroform  or  morphia,  but  for  less 
intense  nervous  symptoms  the  bath  or  cold  pack  is  the  best.  For  the  severe 
hemoirhages  of  the  malignant  cases  nothing  can  be  done,  and  it  is  only  cruel 
to  drench  the  unfortunate  patient  with  iron,  ergot,  and  other  drujgs.  Symp- 
toms of  obstruction  in  the  larynx,  usually  from  oedema,  may  call  for  tracheot- 
omy. In  the  late  stages  of  the  disease,  should  the  patient  be  extremely  debili- 
tited  and  the  subject  of  abscesses  and  bed-sores,  he  may  be  placed  on  a  water- 
bed  or  treated  in  the  continuous  warm  bath. 

The  care  of  the  eyes  is  most  important.  The  lids  should  be  thoroughly 
deansed  and  the  conjunctivae  w^hed  with  a  warm  solution  of  salt  or  boracic 
•dd.  In  the  confluent  cases  the  eyelids  are  much  swollen  and  glued  together, 
tod  it  is  only  constant  watchfulness  which  prevents  keratitis.  The  mouth  and 
throat  should  be  kept  clean  and  the  treatment  of  the  nose  with  glycerin  or 
sweet  oil  should  be  begun  early,  as  it  prevents  the  formation  of  hard  crusts. 

The  treatment  in  the  stage  of  convalescence  is  important.  Fiequent  bath- 
ing helps  to  soften  the  crusts,  and  the  skin  may  be  oiled  daily.  Convalescence 
ihoald  not  be  considered  established  until  the  skin  is  perfectly  smooth  and 
dean  and  free  from  any  trace  of  scabs. 


V.    VACCINIA   (Cow-pox)— VACCINATION. 

DeflnitioiL — An  eruptive  disease  of  the  cow,  the  virus  of  which,  inoculated 
into  man  (vaccination),  produces  a  local  pock  with  constitutional  disturbance, 
▼hich  affords  protection,  more  or  less  permanent,  against  small-pox. 

The  vaccine  is  got  either  directly  from  the  calf — animal  lymph — ^in  which 
the  disease  is  propagated  at  regular  stations,  or  is  obtained  from  persons  vac- 
dmted  (humanized  lymph). 

Eiftory. — For  centuries  it  had  been  a  popular  belief  among  farmer  folk 
tbt  oow-pox  protected  against  small-pox.  The  notorious  Duchess  of  Cleve- 
Itnd,  replying  to  some  joker  who  suggested  that  she  would  lose  her  occupation 
if  die  was  disfigured  with  small-pox,  said  that  she  was  not  afraid  of  the  dis- 
eise,  as  she  had  had  a  disease  that  protected  her  against  small-pox.  Jesty,  a 
Dorsetshire  farmer,  had  had  cow-pox,  and  in  1774  vaccinated  successfully  his 
wife  and  two  sons.  Plett,  in  Holstein,  in  1791,  also  successfully  vaccinated 
three  children.  When  Jenner  was  a  student  at  Sodbury,  a  young  girl,  who 
cime  for  advice,  when  small-pox  was  mentioned,  exclaimed,  "  I  can  not  take 
thit  disease,  for  I  have  had  cow-pox.'*  Jenner  subsequently  mentioned  tho 
wbject  to  Hunter,  who  in  reply  gave  the  famous  advice :  "  Do  not  think,  but 
try;  be  patient,  be  accurate."  As  early  as  1780  the  idea  of  the  protective  power 
of  raorination  was  firmly  impressed  on  Jenner's  mind.  The  problem  which 
occnpied  his  attention  for  many  years  was  brought  to  a  practical  issue  when, 
on  May  14, 1796,  he  took  matter  from  the  hand  of  a  dairy-maid,  Sarah  Nelmes, 
^  had  cow-pox,  and  inoculated  a  boy  named  James  Phipps,  aged  eight  years. 
On  July  Ist  matter  was  taken  from  a  small-pox  pustule  and  inserted  into 
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the  boy,  but  no  disease  followed,    la  17118  appeared  An  Inquiry  into  the  Caul 
and  Etl'cets  of  the  Variola  Vaccina*,  a  Dij^ease  discovered  in  some  of  the  VVei 
em  Counlii's  of  England,  particularly  Gloucestershire,  and  known  by  the 
of  Cow-pox  (pp.  iv,  75.  four  plates,  4to,    London,  1708). 

In  the  I'nitcd  States  cow-pox  was  introduced  by  Benjamin  Waterho 
Professor  of  Physic  at  Harvard,  who  on  July  8»  180U,  vaccinated  seven  of  1 
eJiildren.  In  Boston  on  Aug-ust  16,  1802,  nineteen  boys  were  inoculated  sr\ 
the  eow-jyox.  On  November  9th  twelve  of  tlieiri  were  inoculated  with  sma 
pox ;  nothing  followed.  A  control  experiment  was  made  by  inoi  ulating  ti 
uMvaccinatcd  boys  with  the  samo  small-pox  virus;  both  took  the  disease.  % 
nineteen  children  of  August  Kith  were  again  unsuccessfully  inoculated  wl 
fresh  virus  from  these  two  boys.  This  is  one  of  the  most  crucial  experimei 
in  the  history  of  vaccination,  and  fully  justified  the  eoncluaion  of  the  Bod 
of  Health — cow-pox  is  a  mmpleia  secunly  ngnlnst  the  small-pox. 

Practitioners  should  familiarize  themselves  with  the  literature  on  vaccil 
tion.  The  centenary  number  of  the  British  Medical  Journal  is  particulai 
valuable  (]81)*v).  The  report  of  the  Royal  Commission  on  vaccination  (1891 
the  exhaiLstivc  article  in  Allbutt's  System  by  T.  D.  Aeland  and  (VipcTiiiin,  ad 
Cory's  rceenl  nomograph  on  tbe  subject  alford  a  largo  budy  of  luatcrial.  1 
the  public  health  officials,  who  wish  for  distribution  in  handy  slia|)e  Fm 
about  8mall-pox  and  Vaccination,  leaflets  issuetl  by  the  British  Medi< 
Association  (British  Mcilical  Journah  1898,  vol.  i,  p.  G32)  will  be 
tiie  greatest  value  The  Vacrimition  Ltiir  of  the  riennan  Emfnre,  print 
in  English  (Berlin,  B.  Paid,  1IKJ4),  contains  important  infortuation  au 
stilt  istics. 

Nature  of  Vaccinia, — Is  cow-pox  a  separate  independent  disease,  or  is 
only  smfill'pox  niodilled  by  passing  through  the  cow?  In  spite  of  a  host 
observations,  this  question  is  not  yet  settled,  as  may  l>e  seen  in  the  diametrical 
opposed  views  expressed  by  Copeman  in  Allbutt's  System  and  by  Brouardel 
the  Twentieth  Century  Practice.  The  experiments  may  bc^  divided  into  t! 
groups.  First,  those  in  which  tlie  inoculation  of  the  small-pox  matter  in  t 
heifer  produced  pocks  corresponding  in  all  res]>ects  to  the  vaccine  vesicl< 
Lymph  from  the  first  calf  inoeulated  into  a  second  or  third  produced  tlie  clil 
acteristic  lesions  of  cow-pox,  and  from  the  first,  second,  or  third  aninial  lym] 
used  to  vaccinate  a  child  produced  a  typical  loealixed  vaccine  vesicle  witho 
any  of  the  generalized  features  of  sma  1 1- pox.  The  experiments  i»f  <*eely, 
Babeock,  and  many  other  more  recent  w*orkers  seem  to  leave  no  question  wli| 
ever  that  typical  vaccinia  may  be  produecHl  in  the  calf  by  the  inoculation 
variolous  matter.  A  great  deal  of  the  vaccine  material  at  one  time  in  use] 
PZngland  was  obtained  in  this  way.  Secondly,  against  this  is  urgeii  ChaavoftI 
Lyons  experiments.  Seventeen  young  animals  were  inoculated  with  the  xit 
of  small-pox.  »Small  reddish  papules  occurred  which  disappeared  rapidly,  b 
the  animals  did  not  acquire  cow-pox.  Fifteen  of  the  seventeen  animak  w| 
also  vaccinated.  Of  these  only  one  showed  a  typical  cow-pox  eruption.  " 
determine  the  nature  of  the  original  papules  one  was  excised  and  imxnilat 
into  a  non-vaccinated  child,  wrhich  developed  as  a  result  genera liztxl  eontlue 
gmall-pox.  A  second  child  inoculated  from  the  primary  pustule  of  the  fi| 
child  developed  discrete  small-pox.  The  French  still  hold  to  the  Lyons  ex| 
nients  as  demonstrating  the  duality  of  the  diseaStfS, 
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Tlie  might  of  evidence  favors  the  view  that  cow-pox  and  liorse-pox  are 
riolt  modified  bv  tratismigsion ;  or,  a^  has  hcen  suggested,  '^small-pox  and 
DESBiA  *rt»  both  of  tliem  descended  from  a  common  stuck^ — from  an  ancestor, 
|Jvi9ftai»c« — which  resembled  vaccinia  far  more  than  it  resembled  small-pox  " 

TW  bodice  deficribcd  by  Guarnieri  have  betm  very  thoroughly  gfcudietl  by 
'•jfi.  ilittim  and  his  cHiUeagueg,  who  regard  them  as  forms  of  a  protozooii — 
ifhtftiitM  vaceinia* — with  a  well  characterized  develop mcntnl  tTcle,  increasing 
|ll«^  ontfl  they  undergo  tie^mtntnlion, 

ffmal  Vaccination.— /Vrto(/  of  Innihation.^Ai  first  IIutc  may  be  a  little 
ItriMitm  At  the  site  of  inoculation,  which  subsiidu^.    Period  of  Entpiimi. — On 
•  I  iIjij^  $»  ft  rule,  a  papule  is  seen  surrounded  by  a  reddish  zone.    This 
iJT  1!  .  an*i  on  the  fifth  or  sixth  dny  bIiows  a  definite  vei^icle,  the 

!lft^  f%f  re  raised  while  tiie  centre  i.s  dt'|)ressed.     By  the  eighth  day 

'as  attanictl  its  maxiinmn  size.     It  is  round  and  distended  with  a 
..J,  the  margin  hard  and  prominent,  and  the  umbilication  is  more 
By  the  tenth  day  the  vesicle  is  still  large  and  is  surrounded  by  an 
'  k     Tbe  contents  have  now  become  purulent.     The  ii^kin  is  also 
uhK  and  often  ]»ainful.     On   tbe  rleveuth  or  twelfth  day  the 
diminislK'^.  the  lymph  bi^cf^mes  more  opatjue  and  begin?^  to  dry.    By 
of  thi*  i<H^ond  week  the  vesicle  is  converted  into  a  bruwnish  scab,  which 
IJT  bfcoinee  dry  and  hard,  and  in  about  a  week    (that  is,  about  the 
il7-fin»l  or  Iwenty-tifth  day  from  the  vaccination)  separates  and  leaves  a 
pitied  e^-ar.     If  the  pt>ints  of  inoculation  have  Wen  close  togetljer,  tbe 
foie  and  may  form  a  large  combined  vesicle.    Constitutional  symptoms 
>  oiiin*  i*r  less  marked  degree  follow  the  vaccination.     Usually  on  tbe  third 
th  day  the  tempTature  rises*  and  nuiy  persistt  increasing  until  the 
day.    Tliere  is  a  marked  lencocytosis.    In  children  it  is  eoninion 
I*  fever  restlessuesa,  particulariy  at  night,  and  irritability;  but 
.  nifc  those  e^Tnptoms  are  trivial.    If  the  inoculation  is  made  on  the  arm, 
^sxtUarr  glrnids  hcH'ame  large  and  sore;  if  on  the  leg,  the  inguinal  glands. 
^dnration  of  the  immunity  is  extremely  variable,  differing  in  dilfcrent  indi- 
al«.     In  8?anu*  instatices  it  is  permanent,  but  a  majority  of  persons  within 
'  tvvlire  rears  again  become  susceptible, 
i  BivttfHfuf /ion  frhouUl  be  performed  belween  the  tenth  nnd  fifteenth  year, 
ti»r  sumll-pox  is  epidemic.     Tbe  susceptibilify  to  revatTination  is 
ll.     In  18I^>1-'1^»2  vaccination  pustules  di*ve]op«4  in  88.7  per  cent  of 
l<*f]  troops  of  the  (terman  army,  most  of  wbom  had  l>een  vac- 
.-♦V.    Afl  tlieir  lives  before.     The  vesicle  in  revaccination  is  usually 
has  Ii*s  induration  and  hypera?mia,  ami  the  resulting  scar  is  less  per- 
"  ♦r  i*are  should  In*  taken  to  watch  the  vesicle  of  revaecination,  as 
idly  fiapprrig  that  a  spurious  pot-k  is  formed,  which  reuehes  its 
:«Arly  ami  dries  to  a  scab  by  the  eighth  or  ninth  day, 

Vaeeination. — {a)   Log.il  Vakiatioxs. — We  occasionally  meet 

in  wbich  the  vesicle  develops  rapidly  with  much  itching,  has 

iL'  rtattvrted  ajiptnirantv,  tlie  lymph  early  bwomes  ojmque, 

-  by  tbe  si'ventli  or  eigbth  (biy.     The  cvohition  of  the  pocks 

kr  ahoormatly  slow.     In  such  casc^  the  ojieration  should  again  be  per- 

with  frcdi  lymph.     The  contents  of  the  vesicles  may  be  watery  and 
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bloody.  In  the  involution  the  brubing  or  irritation  of  the  pocks  may  lead  to 
ulceration  and  inflammation.  A  very  rare  event  is  the  recurrence  of  the  pock 
in  the  same  phici\    Sutton  rc*ports  four  such  recurreucea  within  six  months. 

(b)  Gekeralizkd  Vaccinia. — ^It  ig  not  uncommon  to  see  vesicles  in  the 
vicinity  of  Ihc  primary  sore.  Less  common  is  a  true  generalized  pustular  rash, 
developing  in  ditferent  parts  of  the  body*  often  beginning  ahout  the  wrists  and 
on  the  back,  The  secondary  pocks  may  continue  to  make  their  appearance  for 
five  or  six  weeks  after  vaccination.  In  children  the  disease  may  prove  fatal. 
They  may  be  most  abundant  on  the  vaccinated  limb,  and  occur  usually  about 
the  eighth  to  the  tenth  day. 

(c)  Complications. — In  unhealthy  subjects,  or  as  a  result  of  uncleanli- 
nesa,  or  sometimes  injury,  the  vesicles  inflame  and  deep  excavated  ulcers  result. 
Sloughing  and  deep  cellulitis  may  follow.  In  debilitated  children  there  may 
be  with  this  a  purpuric  rash.  Acland  thus  arranges  the  dates  at  which  the 
possible  eruptions  and  complications  may  be  looked  for; 

L  During  the  first  three  days:  Erythema;  urticaria;  vesicular  and  bulloua 
eruptions;  invaceinated  erysipelas. 

2.  After  the  third  day  and  imtil  the  pock  reaches  maturity:  Urticaria; 
lichen  urticatus,  erythema  multiforme;  accidental  erysipeks. 

3.  About  the  end  of  tlie  flrst  week:  Generalized  vaccinia;  impetigo;  vac- 
cinal ulceration;  glandular  abscess;  septic  infections;  gangrene. 

4.  After  the  involution  of  the  pocks:  Invaceinated  diseases — for  example, 
syphilis. 

(d)  TitANSMissTOK  OF  DISEASE  BY  Vaccikation. — Syphilis  has  undoubt- 
edly Ix-en  transmitted  by  vaccination,  but  such  instances  are  very  rare,  A  large 
number  of  the  cases  of  alleged  vaecino-syphilis  must  be  thrown  out.  The  ques- 
tion has  now  becouje  really  of  minor  importance  since  the  wide-spread  use  of 
animal  lymph.  Dr.  Cory's  sad  experiment  may  here  be  referred  to.  He  vac- 
cinated himself  four  times  from  syphilitic  children.  The  first  vaccination 
followetl,  hut  no  syphilis.  Two  otlier  attempts  (negative)  were  made.  The 
fourth  time  he  was  vaccinated  from  a  child  the  subject  of  congenital  syphilis. 
The  lymph  was  taken  from  the  child's  arm  with  care,  avoiding  any  contamina- 
tion with  blood.  At  two  of  the  points  of  insertion  red  papules  appeared  on 
the  twa^nty-first  day.  On  the  thirty-eighth  day  a  little  ulcer  was  founds  which 
Mr.  Hutchinson  decidtnl  was  syphilitic.  The  diseased  parts  were  then  removed* 
By  the  fiftieth  day  the  constitutional  symptoms  were  well  marked.  Among 
the  differences  Ijetween  vaccino-syphiiis  and  vaccination  ulcers  the  most  im- 
portant is  perhaps  that  the  chancre  never  ajijiears  before  the  fifteenth  day, 
usually  not  until  from  thrce  to  five  weeks,  whereas  the  ulceration  of  ordinary 
vaccination  is  present  by  the  twelfth  or  fifteenth  day.  The  loss  of  substance 
in  the  chancre  is  usually  quite  superficial  and  the  induration  very  parchment- 
like  and  specific,  with  but  a  slight  inflammatory  areola.  The  glandular  swell- 
ing, too,  is  constant  and  indolent,  while  in  the  vaccination  ulcer  it  is  often 
absent,  or,  when  present,  chiefly  inflammatory. 

Tuberculosis, — "  No  undoubted  case  of  invaceinated  tubercle  was  brouglit 
before  the  Hoyal  Commission  on  Vaccination  "  ( Aeland).  The  risk  of  trans- 
mitting tuberculosis  from  the  calf  is  so  slight  that  it  need  not  be  considered* 
The  transmission  of  lepr<:)sy  by  vaccination  is  doubtful. 

in  vac 
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OBofinned  by  W.  T.  Howard,  Jn,  who  found  it  24  times  in  96  cultures  from 

iii  of  five  producers  in  the  United  States. 

,    anuB. — McFarland   has  collected   95   eases,   praeticallj   all    American, 

SxtT-thrre  occurred  in  1901,  a  majority  of  which  could  be  traced  to  one  source 

4mpfly^  in  which  R,  W.  Wilson  demonstrated  the  tetanus  bacillus.    Most  of 

tie  rmnesA  oecurrtxi  about  Philadelphia,     Since  that  date,  McFarland  telk  mo 

liMt  fcrj  fi5W  ctLses  have  been  reported.    The  occurrence  of  this  terrible  com- 

ffioitiQo  emphamzes  the  necessity  of  the  most  scrupulous  care  in  the  prepara- 

Hmot  the  animal  virus,  as  the  tetanus  bacillus  is  almost  constantly  present  in 

^tinea  of  cattle. 

IHTFLUBKCE    OF   VACCINATION    UPON    OTHER    DISEASES. — A    quicscent 

jiMiY  be  lighted  into  activity  by  vaccination.  This  has  happened  with 
={^nital  «j'philis,  oecaj^ionally  with  tuterculosis.  An  old  idea  was  prevalent 
Afl  factdnation  had  a  beneficial  influence  upon  existing  diseases.  Thomas 
li^Br,  the  first  medical  graduate  in  the  United  State^^,  reconnnemled  it  in 
liM{>tii|(-€oi]^h,  and  said  that  it  had  cured  in  his  hands  six  or  eight  cases.  At 
fc  iviglit  of  the  vaccination  convulsions  may  occur  and  be  followed  by  hemi- 
phpi.    One  ^nch  cti^e  I  saw  with  Morris  J.  Lewis. 

CMce  of  Lymph. — ^If  bovine  lymph  is  not  available,  humanized  lymph 
(tmli  be  taken  on  the  eighth  day,  and  only  from  perfectly  formed,  unbroken 
iBCJei^  which  have  had  a  typical  course.  Pricking  or  scratching  the  surface, 
1l»pitfte§t  c«re  bt*ing  taken  not  to  draw  blood,  allows  the  lymph  to  exude,  and 
k  aa J  '  1  on  ivory  points  or  in  ca[nllary  tubes.     Tlie  child  from 

«teii  il  .  .  -  taken  should  be  liealthy,  stron.s?,  and  known  to  be  of  good 
ilKk^  free  tram  lulierculous  or  syphilitic  taint.  The  glyceriuated  calf  lympli 
tetasiiiNr  into  g<?neral  use.    The  Local  Government  Board  has  recently  issued 

•  tihiable  report  on  the  subject  by  Thorne  and  Copeman,  giving  full  details 

•  IB  the  method  of  preparation.  In  it  the  statement  is  made  that,  wliereas  it 
Hi  mal  to  make  the  lymph  from  one  calf  serve  for  from  *^00  to  300  vaceina- 
aH»^  the  glyoerinated  lymph  will  serve  for  from  4,000  to  5,000  vaccinationa. 

lodlaifiie. — Far  too  little  attention  ig  paid  in  American  schools  to  the 
iMtnctioQ  of  students  in  the  art  of  vaceiuutiun.  That  part  of  the  arm  about 
tfe  mivrtioQ  of  the  deltoid  is  usually  selei'ted  for  the  operation.  Mothers  *^  in 
MOST  "  prefer  to  have  girl  babies  vaccinated  on  the  leg.  The  skin  should  l>e 
and  put  upon  the  stretch.  Then,  with  a  lancet  or  the  ivory  point, 
les  should  l>€  made  in  one  or  more  })lrtees,  Wlien  the  lymph  has 
the  points  it  is  l>e.st  to  moisten  it  in  warm  water.  The  clothing  of 
dsild  liiould  not  be  adjusted  uTitil  the  spot  has  dried,  and  it  should  be 
fed  for  a  day  or  two  with  lint  or  a  soft  hantlkerchief.  If  erysipelas  is 
«r  if  there  are  cases  of  suppuration  in  the  same  house,  it  is  well  to 
ji  pnd  cif  antisi*ptic  cotton.  Vaccination  is  usually  perforujed  at  the 
"  AT  Ihini  month.  If  unsueees.'^ifu!,  it  should  Im?  repeated  from  time  to 
A  penon  exposed  to  the  contagion  of  small-pox  should  always  be  revac- 
ThiM.  if  sureesiiful,  will  usually  protect;  but  not  always.  The  cases 
«i¥ial^*|iox  is*  taken  within  a  few  years  after  vaccination  are  probably 
rinus  vaccination. 

^  of  Taccinatian.^ — Sanitation  can  not  at^c^ount  for  the  diminution 

j[-pox  «nd  for  the  low  rate  of  mortality.    Isolation,  of  course,  is  a  use- 
■itTili^Ty   liQt  it  la  DO  substitute.     Vaccination  is  not  claimed  to  be  an 
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invariable  and  permanent  preventive  of  small-pox,  but  in  an  immense  majority 
of  cases  successful  inoculation  rendtTB  tlie  person  for  many  years  insusceptible. 
Comraunities  in  which  vaccination  and  rcvaccination  arc  thoroughly  and  stys- 
teraatically  carried  out  are  those  in  which  small-pox  has  the  fewest  victims. 
The  (tcrnian  army  since  1874,  the  date  of  the  stringent  laws,  has  enjoyed 
practit-al  imiimnity — not  a  single  death  from  eniall-pox  (to  the  date  of  the 
last  report,  1U02),  except  an  isolated  case  under  peculiar  circumstances  in 
1884— '85*  On  the  other  hand,  comnmnities  in  which  vaccination  and  revac- 
cination  are  persistently  neglected  are  those  in  which  epidemics  are  most  preva- 
lent. Owing  to  a  wide-spread  prejudice  against  vaccination  in  Montreal,  there 
grew  up,  between  the  years  1876  and  1884,  a  considerable  unprotcvte4i  popu- 
lation, and  the  materials  were  ripe  for  an  extensive  e[)idemie.  The  soil  had 
been  prepared  with  the  greatest  care,  and  it  only  needed  the  introduction  of 
the  seed,  which  in  due  time  came  with  the  Pullman-car  conductor  from  Chi- 
cago, on  the  28th  of  February,  1885  (see  page  113).  Within  the  next  ten 
months  thousandii  of  persons  were  stricken  with  the  disease,  and  3,1  G4  died. 
Although  the  effects  of  a  single  vaccination  may  wear  out,  as  we  say,  and 
the  individual  again  become  susceptible  to  small-pox,  yet  the  mortality  in 
Buch  cases  is  very  much  lower  than  in  pers^jns  who  have  never  been  vaccinated. 
The  mortality  in  perilous  who  have  L>een  vaccinates  I  is  from  6  to  8  per  cent, 
whereas  in  the  unvaccinated  it  is  at  least  35  per  cent*  There  is  evidence  that 
the  greater  the  number  of  marks,  the  greater  the  protection  in  relation  to 
small-pox;  thus  the  English  Vaccination  Keport  BtMie^  that  out  of  4,754  caj«ea 
the  death*rate  with  one  mark  was  7.6  per  cent;  with  two  marks,  7  per  cent; 
with  three  marks,  4.2  per  cent;  with  four  marks,  2 A  ])er  cent.  W«  M.  Welch'^ 
statistics  of  5,0Ut)  cases  on  this  point  give  with  g(X)d  cicatrices  8  per  cent; 
with  fair  cicatrices^  14  per  cent;  with  poor  cicatrices,  21  per  cent;  post-vac- 
cinal  cases.  IG  per  cent;  unvaccinated  cases,  58  per  cent. 


VI,    VAHICELUi.  (Chicken-pox). 


Definition. — An  acute  contagious  disease  of  children,  characterized  by  an 
eruption  of  vesicles  on  the  skin, 

Etiolo^, — The  disease  occurs  in  epidemics,  but  sporadic  c-ases  are  also 
met  with.  It  may  prevail  at  the  same  time  as  small-pox  or  may  follow  or 
precede  epidemics  of  this  disiMise,  An  attack  of  chicken-pox  is  no  protec^lion 
against  i^mall-pox.  It  is  a  disease  of  cliildhood;  a  majority  of  the  cases  occur 
between  the  second  and  sixth  years.  Adults  who  have  not  had  the  disease  in 
childhood  are  very  liable  to  be  attacked.  The  specific  germ  has  not  yet  been 
discovered. 

There  can  be  no  question  that  varicella  is  an  affection  quite  distinct  from 
variola  and  without  at  present  any  relation  whatever  to  it.  An  attack  of  the 
one  dtoes  not  confer  immunity  from  an  attack  of  the  other,  A  Ijoy,  aged  five, 
was  mlmittod  to  St  Thomas'  Hospital  with  a  vesicular  eruption,  and  wa^s  iso- 
lated in  a  ward  on  the  same  floor  as  the  small-pox  ward.  The  disease  was 
pronount*CHi  chicken-pox,  however,  by  Risdon  Bennett  and  Bristowe.  The 
patient  was  then  removed  and  vaccinattnl,  with  a  result  of  four  vesicles  which 
ran  a  pretty  normal  course.    On  tlie  eighth  day  from  the  vaccination  the  cliild 
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beaae  fcfferiah.  On  the  folloiring  day  the  papulos  appeared  and  the  child 
fcid  •  irdl-developed  attack  of  small-pox  with  seroiidary  fever  (Sharkey). 

^yBftoani. — After  a  period  of  itieubation  of  ten  or  fifteen  days  the  child 
kamtf*  feierii^h  and  in  80ine  instances  has  a  slight  chill.  There  may  bo 
imtiog,  and  pains  in  the  back  and  legg.  Convidsions  are  rare.  The  enip- 
M  mmaJIr  o<x'ur»  within  twenty- four  hours.  It  is  first  f^cen  upon  the 
Imk,  ifither  on  the  l»ack  or  on  the  chest.  It  may  begin  on  the  foreliwid  and 
hot  At  first  in  the  form  of  raised  red  papules,  tliese  are  in  a  few  hours 
tlinrforTu«>d  into  hemispherical  vesicles  containing  a  clear  or  turbid  fluid.  As 
ink  ihifip  i»  no  umbilieation,  but  in  rare  instances  the  pocks  are  flattened, 
mi  i  few  may  even  be  umbilicate<l.  They  are  often  ovoid  in  shfipe  and  look 
mtm  iitfirrficial   than  the  variolous  vesicles.     The  skin  in  the  neighlKirlim^d 

•  lot  often  infiltratiHl  or  hypera»mic.  At  the  end  of  thirty-six  or  forty-eight 
km  the  contents  of  the  vesicles  are  purulent.  They  begin  to  shrivel,  and 
hnng  the  third  and  fourth  days  are  converted  into  dark  bro^Tiish  crusts, 
fMdi  fmll  off  and  as  a  rule  leave  no  scar.  Fra^h  crops  ajipear  during  the  first 
ii9<^  throe  days  of  the  illness,  so  that  on  the  fourth  day  one  can  usually  see 
>rb  IB  all  etage^j  of  development  and  dt^^ay.  They  are  always  discrete,  and 
tW  Qsmber  nuiy  vary  from  eight  or  ten  to  several  hundreds.     As  in  variola^ 

•  mfaitiiial  rash  occasionally  precedes  the  development  of  the  eruption.  The 
siptioQ  miiy  otx-ur  on  the  mucous  membrane  of  the  mouth,  and  occassional ly 
ii  Ami  Ivthx.  In  adult*i  the  disease  may  be  much  nuiro  severe,  the  initial 
iim  high,  the  rash  very  wide-spread,  and  the  constitutional  symptoms  com- 
imiiTrlt  severe,  m  Uiat  the  diagnosis  of  variola  may  be  made — the  so-calle4l 
iMrfb*  v&riolaformes. 

Thtfnf  EH*  one  or  two  modifications  of  t!ie  rash  which  are  interesting.    The 
nuiy  become  %'ery  large  and  develop  into  reguhir  bulla%  hxjking  not 
RTlhyniA  or  pemphigus  (varicella  bullosa).    The  irritation  of  the  rash 
\m  dOQKivey  and  if  the  child  scratches  the  pocks  ulcerating  sores  may 
,  whidl  <m  healing  leave  ugly  scars.     Indeeil,  cicatrices  after  chicken-po.v 
I  Am  Odmmon  than  after  varioloid.     The  fever  in  varicella  is  slight,  but 
t^w^  r%t\t  tji  A  rule  disappear  with  the  appearance  of  the  rash.    The  courso 
i«  is  in  a  large  majority  of  the  cases  favorable  and  no  ill  effects 
^'7.    1116  dis^.9e  may  recur  in  the  same  individual.     There  are  instances 
I  vliidi  s  por^n  has  had  three  attacks. 
b  delicate   children,    particularly   the    tuberculous,   gangrene    (varicella 
i)  may  occur  about  the  vesicles,  or  in  other  parts,  as  the  scrotum. 
'  hare  been  described  of  hferaorrhagic  varicella  with  cutaneous  ecchy- 
►  and  bleeding  from  the  mucous  membranes. 
Xcpbrititf  may  oct*ur.    Infantile  hemiplegia  lias  occurred  during  an  attack 
se.     Death  has  followed  in  an  uncomplicated  case  from  extensive 
Eli  of  ilie  skin. 
Tin*  dia^nomA  Ih  as  a  rule  easy,  particularly  if  the  patient  has  been  seen 
itsei.    When  a  case  comes  under  observation  for  t!ie  first  time  with 
-41  oat,  there  may  be  cousideralde  ditliculty.    The  abundance  of  the 
ft  on  the  truBlc  in  varicella  is  most  important.    The  pm^ks  in  varicella  arc 
I  aperfldml,  ntore  bleb-like,  have  not  so  deeply  an  infiltrated  areola  about 
1  iDfty  usually  be  seen  in  all  stages  of  deYelo]>nient.     They  rarely  at 
t  have  the  hard,  shotty  feeling  of  tliose  of  small-pox.    The  general 
le 
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symptoms,  the  greater  intensity  of  tlie  onset,  the  prolonged  period  of  invasioD, 
and  the  more  frequent  occurrence  of  prodromal  rashes  in  aniall-pox  are  im^ 
portal nt  pointt?  in  the  <liagTiosis, 

Deatii  is  very  rare,  and,  unless  from  the  complications,  raises  a  suspicinb 
of  the  correctness  of  the  diagnosis.  Thus  of  the  lit]  deaths  in  England  and 
Wales  in  UHJ3  ascribed  to  chicken-pox,  it  is  probable,  as  Tatham  suggest^j 
that  many  of  these  were  from  nnrecognized  small -pox. 

No  Rpeeial  treaimeni  is  required.  If  the  ra.sli  is  ahundant  on  the  face, 
great  care  should  be  taken  to  prevent  the  child  from  scratching  the  pustules] 
A  soothing  lotion  should  be  applied  on  lint. 


VH.    SCARLET   FEVER* 

Definition. — An  infectious  disease  characterized  by  a  diffuse  exanthera  an 
an  angina  of  variable  intensity.  i 

History. — In  the  Bixteenth  century  Ingrasseas  of  Naples  and  Co}i:tar  of 
Poitiers  recognized  the  disease;  but  Sydenham  in  1675  gave  a  full  account  of 
it  under  the  name  febris  scarlatina.  1 

Etiolo^. — No  one  of  the  acute  infections  varies  so  greatly  in  the  intensitji 
of  the  outbreaks,  a  point  to  which  both  Sydenham  and  Bretonneau  called] 
attention.  In  some  years  it  is  mild ;  in  others,  with  erjually  wide-spread  epi-3 
demies,  it  is  fearfully  malignant.  It  is  a  wide-spread  affection,  occurring  in, 
nearly  all  parts  of  the  globe  and  attacking  all  races. 

Sporadic  cases  occur  from  time  to  time.  The  epidemics  are  most  intens 
in  the  autumn  and  winter.  There  is  an  extraordinary*  variability  in  the 
severity  of  the  outlireaks,  which  on  the  whole  appear  to  be  lessening  in  sever- 
ity; thus  in  Boston  from  1894  to  1903  the  ratio  of  cases  per  ten  thousand  ha3i 
ranged  from  45.80  to  16,18,  and  the  mortality  from  3.94  to  ,60.  In  England 
and  Wales  in  11)03  there  were  4.158  deaths.  Only  in  1898,  1899,  and  1900 
did  the  deaths  fall  below  4,000.    In  1883  they  werebetween  12,000  and  13,000* 

Seibert's  studies  in  New  York  show  that  the  disease  increased  steadily 
from  week  to  week  until  the  middle  of  May;  the  frequency  diminishes  gradu-« 
ally  until  the  end  of  June,  and  gradually  increases  through  October,  Novem-n 
her.  and  December,  lie  associates  the  remarkable  drop  in  July,  August,  and 
September  with  the  closure  of  the  schools  and  the  cessation  of  the  daily  con-* 
gregation  of  infectious  material  in  small  areas — #chool*hou8es  and  play-" 
grounds — for  so  many  hours  each  day. 

Affe  is  the  most  important  predisposing  factor.  Ninety  per  cent  of  th< 
fatal  ca^es  are  un<lor  the  tenth  year.  Sucklings  are  rarely  attackeil.  Thi 
general  liability  to  the  disease  in  childhtMxl  is  less  wide-spread  than  in  measles. 
Many  escape  altogether;  others  escape  until  adult  life;  some  never  take  it. 

Family  smceptibUity  is  not  infrequently  illustrateil  by  the  killing  in  rapid 
succession  of  four  or  five  members.  On  the  other  hand,  individual  rosistancai 
is  common,  and  many  physicians  constantly  exposed  escape.  An  attack  as  a 
rule  confers  suhset|uent  immtmity.  In  rare  instances  there  have  been  one  oP; 
even  two  recurrent*es. 

Tlie  natives  of  India  are  said  to  enjoy  comparative  immunity. 

Infectiritij. — ^It  is  not  yet  accurately  known  where  in  the  Ixxly  the  poieioisi 
is  fonned,  how  it  ib  given  off,  or  in  what  form  it  is  taken  by  another  person. 
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It  is  probably  given  oflf  with  the  secretions  of  the  nose,  throat,  and  respiratory 
tract.  The  mild  angina  of  the  ambulatory  cases  may  convey  the  disease,  and 
in  this  way  it  is  spread  in  schools,  and  the  "  return  cases,"  to  be  referred  to 
liter,  may  find  in  this  way  their  explanation.  Much  more  attention  has  been 
paid  of  late  to  this  aspect  of  the  scarlatinal  infection,  and  it  has  even  been 
suggested  that  the  skin  is  only  infective  by  contamination  with  the  secre- 
tions. The  general  opinion,  however,  is  that  the  poison  is  given  ofif  chiefly 
from  the  skin,  .particularly  when  desquamating.  Unlike  measles,  the  germ 
']&  Tery  resistant  and  clings  tenaciously  to  clothing,  to  bedding,  the  furni- 
ture of  the  room,  etc.  Even  after  the  most  complete  disinfection  possible, 
children  who  have  been  removed  from  an  infected  house  may  catch  the 
disease  on  their  return.  The  possibility  here  of  throat  infection  must 
be  considered.  A  third  person  may  convey  the  disease,  but  undoubted 
instances  are  rare.  I  recall  one  instance  in  which  I  could  have  been  the  only 
poBsible  medium.  In  a  collective  investigation  on  this  point  among  physi- 
cians in  the  State  of  Connecticut,  Loveland  had  100  negative  and  10  positive 
replies. 

The  disease  is  stated  to  have  been  conveyed  by  milk.  Of  99  epidemics 
studied  by  Kober  the  disease  prevailed  in '68  either  at  the  dairy  or  the  milk 
fann.  There  appear  to  be  two  groups  of  cases:  first,  genuine  scarlet  fever, 
in  which  the  infection  is  conveyed  through  the  milk  having  come  in  contact 
with  infected  persons;  and  secondly,  outbreaks  of  an  infection  resembling 
scarlet  fever,  due  to  disease  o£  the  udder  of  the  cows. 

By  surgical  scarlatina,  first  brought  to  the  attention  of  the  profession  by 
Sir  James  Paget  in  1864,  is  understood  an  erythematous  eruption  following 
in  operation  or  occurring  during  septic  infection.  It  differs  from  medical 
scarlatina  in  the  large  number  of  adults  attacked,  the  shorter  incubation, 
the  mildness  of  the  throat  symptoms,  the  starting  of  the  eruption  at  the 
roond,  and  the  precocious  desquamation.  Alice  Hamilton,  after  analyzing 
1T4  cases  reported  in  the  literature,  concludes  that  the  eruption  is  most  fre- 
quently due  to  septic  infection  and  is  not  truly  scarlatinal,  and  that  in  those 
cases  in  which  the  disease  was  undoubtedly  scarlatina  there  is  no  convincing 
eridence  that  the  relation  between  the  wound  and  the  scarlet  fever  was  any- 
thing more  than  one  of  coincidence. 

The  specific  germ  is  not  known.  It  is  claimed  to  be  only  a  modified 
itpeptococcus  infection.  The  streptococcus  pyogenes  has  often  been  found 
in  the  blood  during  life  and  after  death,  and  it  is  constantly  present  in  the 
throat  in  severe  cases;  but  there  is  no  agreement  on  the  subject  among  the 
be«t  workers.  Mallory's  researches  may  point  to  a  solution  of  the  problem. 
In  four  cases  he  found  between  the  epithelial  cells  of  the  epidermis  a  proto- 
Mon  which  formed  definite  rosettes  like  the  malarial  parasite.  Duval,  con- 
tinning  these  observations,  has  found  this  organism  in  the  serum  of  blisters 
on  the  skin  of  scarlet  fever  patients,  and  has  traced  it  through  a  cycle  of 
changes  which  show  at  any  rate  that  it  is  a  definite  parasite.  Controls  were 
negative  in  other  diseases.  Whatever  the  germ  may  be,  there  is  no  question 
that  in  severe  cases  the  streptococcus  infection  plays  an  important  role  in 
ctnaing  the  septic  symptoms  of  the  disease. 

KorUd  Anatomy. — Except  in  the  hemorrhagic  form,  the  skin  after  death 
•howg  DO  tracea  of  the  rash.     There  are  no  specific  lesions.     Those  which 
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occur  ill  the  internal  organs  are  due  partly  to  the  fever  and  partly  to  mf( 
tion  with  pus-organisms. 

The  anatomical  changes  in  the  tliroat  are  those  of  simple  inllammationj 
follicular  tonsiJliiis,  nnd»  in  extreme  grades,  of  diphtheroid  angina,  I 
eevere  eases  there  h  intense  lymphadenitis  and  much  inflammatory  uedeini 
of  the  tis&uej3i  of  the  neck,  which  may  go  on  to  suppuration,  or  even  to  gai^ 
greue.  Streptofocei  are  found  abundantly  in  the  glands  and  in  the  fori  o 
suppuration.  The  lymph  glands  and  the  lymphoid  tissue  nuiy  nhow  hyper 
plasia,  and  the  .splcHju,  liver,  and  other  organs  may  be  the  seat  of  widu-spreac 
focal  necroses. 

Endocarditis  and  pericarditis  are  not  infrequent.  Myocardial  change! 
are  less  common.  TJie  renal  changes  arc  the  most  important,  and  have  beei 
thoroughly  studied  by  Coats,  Klebs,  Wagner,  and  others.  The  special  nephrb 
tis  of  scarlet  fever  will  he  considered  with  the  diseases  of  the  kidney. 

Affections  of  the  respiratory  organs  are  not  frequent.  When  de-ath  re^ultl 
from  the  pseudo-membranous  angina,  broncho-pneumonia  is  not  uncommon 
CerebrO'.spinal  changes  are  rare. 

Symptoms. — ^Incubation. — "*  From  one  to  seven  days,  oftenest  two  U 
four." 

Invasion,^ — The  onset  is  as  a  rule  sudden.     It  may  be  preceded  by  i 
slight,  scarcely  noticeable,   indiH|»os!tkin.     An  actual  chill   is  rare.     Vomit 
ing  is  one  of  the  most  constant  initial  symptoms;  convidsions  are  common 
The  fever  is  intense;  rising  rapidly,  it  may  on  the  first  day  reach  104*  or  even 
105^     The  skin  is  unusnally  dry  and  to  the  touch  gives  a  sensation  of  very 
pungent  heat.     The  tongue  is  furnxl,  and  as  early  as  the  first  day  there  m«y 
be  complaint  of  dryness  of  the  throat.     Cough  and  catarrlial  symptoms  are 
uncommon.     The  face  is  often  flushed  and  the  patient  has  all  the  objective 
features  of  an  acute  fever.  ,  I 

Ekupi'ION. — Usually  on  the  second  day,  in  some  instances  within  \hm 
first  twenty- four  hours,  the  rash  appears  in  the  form  of  scattered  red  pointsi 
on  a  deep  subcuticular  flush;  at  first  on  the  neck  and  chest,  and  spreadinj 
so  rapitUy  that  by  the  evening  of  the  sc»cond  day  it  may  have  invadt»d  til 
entin*  skin.     After  persisting  for  two  or  threes  days  it  gradually  fades,     Al 
its  height  the  rash  has  a  vivid  scarlet  hue,  quite  distinctive  and  unlike  tha 
seen  in  any  other  enjptive  disease.    It  is  an  intense  hyperaemia,  and  the  sum 
mia  produced  by  pressure  instantly  disappears.     T4iere  may  be  fine  puneti 
form  luemorrhages,  which  do  tint  disappear  on  pressure.     In  some  cases  tlK 
rash  dws  not  become  uniform  but  remains  patchy,  and  intervals  of  norma 
skin  separate  large  hyperiemic  areas.     Tiny  papular  elevations  may  some-] 
times  be  seen*  but  they  are  not  so  common  as  in  measles.     With  each  da; 
the  rash  l)ecorae«  of  a  darker  color,  and  there  may  be  in  parfj  even  a  l)luisl 
red  shade.     Smooth  at  the  b?ginning,  the  skin  gradually  htx-omes  rougher, 
and  to  the  touch  feels  like  "goose  skin."     At   the  heiglit  of  the  erupt ioi 
sudaTuinnl  vesicles  may  develop,  the  fluid  of  which  may  become  tnrbid.     Th( 
entire  skin  may  at  the  same  time  be  covered  with  small  yellow  vesicles*  on 
deep  red  background — smrhtwa   miliarus,     McCoUom  lays  stress  upon  th< 
appearance  of  a  punctate  rniption  in  the  arm-pits,  groins,  and  on  the  roof 
the  nuiuth  as  positive  proof  of  scarlet  fever. 

Occasionally  there  are  petechia%  winch  in  the  malignant  type  of  the 
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prcad  and  large.  The  eruption  does  not  alwayi*  appear  upon 
Ibifiice.  Then*  may  be  a  gotxl  deal  of  swelling  of  the  skin,  whieh  feels  uncom- 
fcrtilile  and  teni^.  The  itching  is^  variaiile ;  not  as  a  rule  intense  at  the  Iieight 
rf  llie  eruption.  By  the  seventh  or  eiglith  day  the  rash  has  disappeared. 
IV  mucoiifi  membrane  of  the  pal- 
,  l&f  dioeks,  and  the  tonsils  pre- 
t  rivid  re^J,  punctiform  aji- 
|H«ore,  The  tongue  at  first  is  red 
It  tbe  tip  and  e»jges,  furretl  in  the 
mtini;  mmI  thn^ngh  the  white  fur 
«» often  seen  the  >*wolk'n  red  papil- 
k;  vhich  give  the  so-ealltHl  *'  strau- 
•hit*'  ip|iearance  to  the  tongne, 
*"*'-nUrlY  if  the  child  put^  out 
i  of  the  tongue  between  the 
l^w  In  ft  few  days  the  "  fur " 
Anniiiiatt^  and  ieavet^  the  surface 
ltd  md  roogh.  and  it  is  this  condi- 
tMB  rhirh  some  writers  call  the 
•itowherry/*  or,  U^tter,  the  "  ra^p- 

tongue.     Enlargement  of  the  paj>ilhe  was  the  only  constant  sign  in 
(MeColloni),    The  breath  often  has  a  very  heavy,  sweet  odor. 
The  phanTigeaJ  symptoms  are — 

1,  Sligbt  redness,  with  swelling  of  the  pillars  of  the  fauces  and  of  the 

ftb.    2,  A  more  intense  grade  of  swelling  and  infiltration  of  these  parts 

a  fuUirular  tomsiUitis.     3.  Diphtheroid  angina  with  intense  iutlauinia- 

of  ftU  tho  pharmgeal  structures  and  swelling  of  the  glands  below  the 

^4  and  in  tery  severe  ea»es  a  thick  brawny  induration  of  all  the  tissues  of 
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ferer,  which  sets  in  with  snrh  suddenness  and  intensity,  may  reach 

or  even    lOtl^     It   piTsisti?   with   slight  morning  remissions,  grndually 

^^wiih  the  disappearance  of  the  ra^h.     In  mild  cases  the  tempera- 

not    n.*ach    lt)I^^;  nn   the   other   hand,   in  very   severe  cases   there 

iTporprrexia,    the   thermometer    registering    ldS°   or  before   death 

Thm  jmi^e  ranges  from  120  to  150;  in  severe  cases  with  very  high  fever 

m  IHO  to  ?0«l.     The  respirations  show  an  incTcase  proportionate  to  the 

kta^tr  of  tlw?  fever*     A  leucocytosls  is  usually  present,  which  uiay  he  high 

tB^  ]>eT  ccm.)  in  the  severe  cases,    Tho  gastro-intestinal  symp- 

1"^  \:.   „   .  „  ..  .vLil  after  the  initial  vomiting,  and  food  is  ustmlly  well  taken. 

Tie  iRntance!*  there  are  ab<lominal  pains.     The  etlge  of  the  spleen  may 

laM-       Th^'  liver  is  not  often  enlarged.     With  the  initial  fever  nervous 

arr  pir'-*mt  in  a  majority  of  the  ca^es;  hut  as  the  rush  comes  out 

he  anrl  the  slight  n*x?turnal  wandering  disappear.     The  urtne  has 

.--     ...*»«*rt  febrile  characters,  being  scanty  and  high  eulored.     Slight  albu- 

WKsrift  i»  br  no  means  infrequent  during  the  stage  of  eruption.     Careful 

lAn  of  the  urine  sliouhl  he  made  every  day.     There  is  no  cause  for 

IB  tlm  trace  of  albumin  which  is  so  often  present j  not  even  if  it  is  asso* 

villi  ft  f««  tulje-cAsts. 
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DESQUAitATiON. — With  the  disappearance  of  the  rash  and  the  fever  the 
skin  looks  somewhat  stained,  is  dry,  a  little  rough,  and  gradually  the  tipper 
layer  of  the  cytidc  hegins  to  separate.  The  process  u.^iially  begins  about  the 
neck  and  chest,  and  tlakes  are  gradually  detached.  The  degree  and  characfer 
of  the  desquamation  liear  some  relation  to  the  intensity  of  the  eruption.  WTien 
the  latter  has  been  very  vivid  and  of  long  standing,  large  flakes  may  be  thrown 
off.  In  rare  instances  the  hair  and  even  the  nails  have  been  shed.  It  must 
not  he  forgotten  that  there  arc  cases  in  which  the  desquamation  has  been 
prolonged,  aecor<ling  to  Trousseau,  even  to  the  seventh  or  eighth  week.  The 
entire  process  lasts  from  ten  to  fifteen  or  even  twenty  days. 

Atypical  Scarlet  Fever. — Mild  axo  Abortive  Forms, — In  casct*  of  excep- 
tional mildness  the  rash  may  he  scarcely  perceptible.  During  epidemics,  when 
several  children  of  a  household  are  affected »  one  child  sickens  a.s  if  with  scar- 
let fever,  and  has  a  sore  throat  and  the  "  strawberry  tongue/'  but  the  rash 
does  not  appear — M-artatina  sine  erupiione.  In  school  epidemics  a  third  or 
more  of  the  cases  may  be  witliout  tlie  rash.  Desquamation,  however,  may 
follow,  and  in  the^  very  mild  forms  nephritis  may  oecun 

Malignant  Scarlet  Fevkr, — Fulminant  Toxic  Varict if. ^\\\th  all  rhe 
characteristics  of  an  acute  intoxication,  the  patient  is  overwhelmed  by  the 
intensity  of  tlie  poison  and  may  die  within  twenty-four  or  thirty-six  houm 
The  disease  sets  in  with  great  severity — high  fever,  extreme  restlesiim^ 
headache,  and  delirium.  The  temperature  may  rise  to  H>7°  or  even  108%  in 
rare  ca^es  even  liigher.  Convulsions  may  occur  and  the  initial  delirium  rap- 
idly gives  place  to  coma.  The  dyspncea  may  be  urgent;  the  pulse  ia  veijP 
rapid  and  feelile. 

ILemorkhaihc  Form. — Haemorrhages  occur  into  the  skin,  and  there  aw 
haematuria  and  cpista:xis.  In  the  erythematous  rash  scattered  petechia*  appear, 
which  gradually  liecome  more  extensive,  and  ultimately  the  skin  may  be  uni* 
versally  involved.  Death  may  take  place  on  the  second  or  on  the  third  day- 
While  this  form  is  ]>erluips  uiorc  common  in  enfeebled  children,  I  have  twice 
known  it  to  attacJc  adults  apparently  in  full  healtlu 

Anuinose  Form.' — The  throat  symptoms  appear  early  and  progress  imp^ 
idly;  the  fauces  and  tonsils  swell  and  are  coverenl  with  a  thick  memhninous 
exudate,  which  may  extend  to  the  posterior  wall  of  the  pharynx,  forward  into 
the  mouth,  and  upward  into  the  nostrils.  The  ginnds  of  the  neck  rapidly 
enlarge*  Necrosis  occurs  in  the  tissues  of  the  throat,  the  fcetor  is  extreme* 
the  constitutional  disturbance  profound,  and  the  child  dies  with  the  clin- 
ical picture  of  a  malignant  diphtheria.  Occasionally  the  membrane  extendi 
into  the  trachea  and  the  bronchi.  The  Eustachian  tul>es  and  the  middle 
ear  are  usually  involved.  When  death  docs  not  take  place  rapidly  from  tox- 
emia there  may  be  extensive  abscess  formation  in  the  tissues  of  the  neck  ftnd 
sloughing.  In  the  separation  of  deep  sloughs  about  the  tonsils  the  carotid 
artery  may  be  opened,  causing  fatal  iKcmorrhage. 

Complicationa  and  Sequelae. — (a)  Nkphkitis. — At  the  height  of  the  fevft 
there  is  often  a  slight  trace  of  albumin  in  the  urine,  which  is  not  of  special 
significance.  In  a  nuijority  of  cases  the  kidneys  escape  without  greater  dam* 
age  than  occurs  in  ot!ier  acute  febrile  alTections. 

Nephritis  is  most  common  in  the  second  or  third  ^i^cek  and  may  foUoiT 
a  very  mild  attack.    It  may  be  delayed  until  the  I  bird  or  fourth  week.    As 
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I  JTile,  the  earlier  it  occurs  the  niore  sovore  tfie  attack.     It  occurs  in  from 
10  tB  20  per  cent  of  the  cases.    Three  grades  of  cases  may  be  recognized; 

L  Acute  hflpmorrhagie  nephritis.  There  may  he  suppression  of  urine  or 
mly  ft  imnU  quantity  of  bloody  fluid  laden  will^  albumin  and  tube-casts. 
Tmttni^  is  constant,  there  are  convulsions,  and  the  child  dies  with  the  symp- 
tai  of  acutC'  ursetnia.  In  severe  epidemics  there  may  be  many  cases  of  this 
•ft  fifed  an  acnte,  rapidly  fatal,  nephritis  due  to  the  scarlet  fever  poison  may 
««ir  vithrmt  an  e3tantl»em. 

1  Los  severe  casea  without  serious  acute  s^^niptoms.  There  is  a  puffy 
app«miee  of  the  eyelids,  with  slight  a^detna  of  the  feet;  the  urine  is  dimin- 
Uad  ta  quantity,  smoky,  and  contains  albumin  and  tube-casts.  The  kidney 
■plitotuj  then  dominate  the  entire  case,  the  dropsy  persists,  and  there  may 
h  dSmion  into  the  serous  sacs.  The  condition  may  drag  on  and  become 
Anaie,  ar  the  patient  n»ay  succumb  to  ursemic  accidents.  Fortunately,  in 
A  Bftjc^tT  of  the  cases  recovery  takes  place. 

X  Cases  so  mild  that  they  can  scarcely  be  termed  nephritis.  The  urine 
.(WHatwn  albumin  and  a  few  tube-casts,  Vmt  rarely  blood.  The  cedcma  is  ex- 
ijr  flight  or  transient,  and  the  convalesoenf^e  is  scarcc^ly  intt*rrupte*l. 
II J,  however,  serious  symptoms  may  supervene,  CEdema  of  the  gl ot- 
to may  proTe  rapidly  fatal,  and  in  one  case  of  the  kind  a  cliild  under  ray  care 
iM  cf  acuto  efftiiiion  into  the  pleural  sacs. 

la  cither  ca^es  tlie  a^dema  disappears  and  tlie  child  improves,  though  he 

pale*  and  a  slight  amount  of  albumin  pcrsis^ts  in  the  urine  for  months 

for  yeara,     Recovery  may  ultimately  take  place  or  a  chronic  inter* 

ni^phritiB  may  follow. 

ODrmyionally  ledema  occurs  without  albitminnria  or  signs  of  nephritis. 

PikAiIt  it   may  l>e  due  to  the  anicmia;  but  tliLTe  are  instances  in  which 

changes  have  been  found  in  the  kidney  after  death,  even  when  the 

avdid  tiot  show  the  features  characteristic  of  nephritis. 

Ih)  ARTitRiTi8. — There    arc    two    forms:    first,    the    severe    scarlatinal 

w  Miration  of  one  or  more  Joint?^ — part  of  a  wide-spread  strcp- 

ii)  This  is  an  extremely  serious  and  fatal  form.     Secondly, 

•eariatinal   rheumatism,   so-called,   an   arthritis  analogous  to  that 

i^    rhcra  and  other  infection.?.    It  occurs  in  the  second  or  third 

II  are  attacked,  particularly  the  sumll  joints  of  the  hands. 

bout  noay  be  involved.     Chorea,  suljcuhintyyus  tibroid  nodules,  purpura, 
1^  5t«ttrf«7  may  be  complications.    The  outlook  is  usually  good. 

)  Camoiac   Compucatioxs.^ — In   the  severe  septic  ca^es  a  malignant 

p'ii:-    -ntti'  times  with  purulent  pericarditis,  closes  the  s^cene.     Simple 

-  1  .^t  uncommon.     It  may  not  be  easy  to  say  wiiether  the  apex 

ir*  lio  often  heard,  signifies  a  valvular  lesion.     The  persistence 

tit  -4.vnec,  with  signs  of  slight  enliirgement  of  the  heart,  may  alone 

'.  the  murmur  indicated  an  organic  change.     As  is  the  rule,  sucli 

'  iptnms.     And,   lastly,   there  may  lie  a   severe   toxic   myo- 

rt    leading   to   acute   dilataHon    aurl    suildeu    death.      It  is 

1  mind  tluit  the  cardiac  complications  of  the  disease  are  often 


I  AcirrB    BiioNcniTis   and    Brokcho-pneumonia   are   not   common. 
IB  an  insidious  and  serious  complication, 
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(e)  Ear  Complications. — Common  and  serious,  due  to  extension  of  the 

inflammation  from  the  throat  through  the  Eutitachian  tubes,  they  rank  among 
the  most  fr«?quent  causes  of  deafness  in  children.  The  severe  forms  of  mem- 
branous angina  are  almost  always  associated  with  otitis,  which  goes  on  to 
suppuration  and  to  perforation  of  the  drum.  The  process  may  extend  to  the 
labyrinth  and  rapidly  produce  deafness.  In  other  instances  there  is  suppura- 
tion in  the  mastoid  cells.  In  the  nec^rosis  which  follows  the  middle-ear  dis- 
ease, the  facial  nerve  may  be  involved  and  paralysis  follow.  Later,  still  more 
serious  compilications  may  follow,  isuch  as  thromhosis  of  the  lateral  sinus, 
meningitis,  or  abscess  of  the  brain. 

(/)  Adenitis. — In  comparatively  mild  cases  of  scarlet  fever  the  sub- 
maxillary lymph-glands  may  be  swollen.  In  severer  cases  the  swelling  of  tlie 
neck  becomes  extreme  and  extends  beyond  the  limits  of  the  glands.  Acute 
phlegmonous  inflammations  may  occurs  leading  to  wide-spread  destruction  of 
tissue,  in  which  vessels  may  be  eroded  and  fatal  luemorrhage  ensue.  The  sup- 
purative processes  may  also  involve  the  retro-pharyngeal  tissues. 

The  swelling  of  the  lymph-glands  usually  subsides,  and  within  a  few  w*eeks 
even  the  most  extensive  enlargement  gradually  disappears.  There  are  rare 
instances,  however,  in  which  the  lymphadenitis  l)ecomes  chronic,  and  the 
neck  remains  with  a  glandular  collar  winch  almost  obliterates  its  outline. 
This  may  prove  intractable  to  all  ordinary  measures  of  treatment.  A  case 
came  under  my  observation  in  which,  two  years  after  scarlet  fever,  the  neck 
was  enormously  enlarged  and  siurrouoded  by  a  mass  of  lirm  brawny  glands, 

(g)  Nehvous  CoiirwcATioNS. — Chorea  occasionally  eomplieates  the 
arthritis  and  endocarditis.  Sudden  convulsions  followed  by  hemiplegia  may 
occur.  In  seven  of  my  series  of  120  cases  of  infantile  hemiplegia  the  trouble 
came  on  during  scarlet  fever.  Progressive  paralysis  of  the  limbs  with  wasting 
may  present  the  features  of  a  subacute,  ascending  spinal  paralysis.  Throm- 
bosis of  the  cerebral  veins  may  occur.  Mental  symptoms,  mania  and  melan- 
cJioIia,  have  been  described, 

(h)  Other  rare  complications  and  ser[uelfe  are  cedema  of  the  eyeliiis.  with- 
out nephritis  (S.  Phillips),  symmetrical  gangrene,  enteritis,  noma,  and  per- 
foration of  the  soft  palate  (Goodall ).  Pearson  and  Littlew^ood  have  reported 
a  case  of  dry  gangrene  after  scarlet  fever  in  a  boy  of  four,  which  occurred 
on  the  ninth  day  of  the  disea,se,  and  involved  both  legs,  necessitating  amputa- 
tion at  the  upper  third  of  the  thighs.    ,The  child  recovered. 

(i)  The  fever  may  persist  for  several  weeks  after  the  disappearance  of 
the  rash,  and  the  child  may  remain  in  a  septic  or  typhoid  state.  This  BO-called 
scarlatinal  typhoid  is  usually  the  result  of  some  chronic  suppurative  process 
about  the  throat  or  the  nose,  occasionally  the  result  of  a  chronic  adenitis,  and 
in  a  few  cases  nothing  whatever  can  be  found  to  account  for  the  fever. 

Relapse  is  rare.  It  was  noted  in  7  per  cent  of  12,000  (Caiger),  and  in 
1  per  cent  of  1,520  cases  (Xewsholme). 

Diagnosis. — The  diagnosis  of  scarlet  fever  is  not  dillicull,  but  therti  are 
cases  in  whieh  the  true  nature  of  the  disease  is  for  a  time  doubtful.  The  fol- 
lowing are  the  most  common  conditions  with  which  it  may  be  confounded: 

1.  AcTTTE  ExFOLiATiNo  Deumatitis.^TIus  pseudo-exauthem  simulates 
scarlet  fever  very  closely.  It  has  a  sudden  onset,  with  fever.  The  eruption 
spreads  rapidly^  is  uniform,  and  after  persisting  for  five  or  six  days  be^m 
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to  fade,  fhren  before  it  has  entirely  gone,  desquamation  usually  begins. 
Some  of  these  cases  can  not  be  distinguished  from  scarlet  fever  in  the  stage 
of  eruption.  The  throat  symptoms,  however,  are  usually  absent,  and  the 
tongae  rarely  shows  the  changes  which  are  so  marked  in  scarlet  fever.  In  the 
desquamation  of  this  affection  the  hair  and  nails  are  commonly  affected.  It 
is,  too,  a  disease  liable  to  recur.  Some  of  the  instances  of  second  and  third 
attad[s  of  scarlet  fever  have  been  cases  of  this  form  of  dermatitis. 

2.  Measles,  which  is  distinguished  by  the  longer  period  of  invasion,  the 
characteristic  nature  of  the  prodromes,  and  the  later  appearance  of  the  rash. 
The  greater  intensity  of  the  measly  rash  upon  the  face,  the  more  papular 
character  and  the  irregular  crescentic  distribution  are  distinguishing  features 
in  a  majority  of  the  cases.  Other  points  are  the  absence  in  measles  of  the 
lore  throat,  the  peculiar  character  of  the  desquamation,  the  absence  of  leuco- 
cytoeis,  and  the  presence  of  Koplik's  sign. 

3.  B(3theln. — The  rash  of  rubella  is  sometimes  strikingly  like  that  of 
scarlet  fever,  but  in  the  great  majority  of  cases  the  mistake  could  not  arise, 
b  cases  of  doubt  the  general  symptoms  are  our  best  guide. 

4.  SBPnciBMiA. — As  already  mentioned,  the  so-called  puerperal  or  sur- 
gical scarlatina  shows  an  eruption  which  may  be  identical  in  appearance  with 
that  of  true  scarlet  fever. 

5.  DiPHTHEKiA. — The  practitioner  may  be  in  doubt  whether  he  is  deal- 
ing with  a  case  of  scarlet  fever  with  intense  membranous  angina,  a  true  diph- 
theria with  an  erythematous  rash,  or  coexisting  scarlet  fever  and  diphtheria. 
In  the  angina  occurring  early  in,  and  during  the  course  of  scarlet  fever, 
though  the  clinical  features  may  be  those  of  true  diphtheria,  Loeffler's  bacilli 
we  rarely  found.  On  the  other  hand,  in  the  membranous  angina  occurring 
daring  convalescence,  the  bacilli  are  usually  present.  The  rash  in  diphtheria 
is,  after  all,  not  so  common,  is  limited  usually  to  the  trunk,  is  not  so  persist- 
ent, and  is  generally  darker  than  the  scarlatinal  rash.. 

Scarlatina  and  diphtheria  may  coexist,  but  in  a  case  presenting  wide-spread 
erythema  and  extensive  membranous  angina  with  LoeflBer's  bacilli,  it  would 
pmle  Hippocrates  to  say  whether  the  two  diseases  coexisted,  or  whether  it 
VIS  only  an  intense  scarlatinal  rash  in  diphtheria.  Desquamation  occurs  in 
either  case.  The  streptococcus  angina  is  not  so  apt  to  extend  to  the  larynx, 
nor  are  recurrences  so  common ;  but  it  is  well  to  bear  in  mind  that  general 
infection  may  occur,  that  the  membrane  may  spread  downward  with  great 
npidity,  and,  lastly,  that  all  the  nervous  sequelae  of  the  Klebs-LoeflSer  diph- 
theria may  follow  the  streptococcus  form. 

6.  Drug  Rashes. — These  are  partial,  and  seldom  more  than  a  transient 
h.Tpenemia  of  the  skin.  Occasionally  they  are  diffuse  and  intense,  and  in  such 
cises  very  deceptive.  They  are  not  associated,  however,  with  the  characteristic 
symptoms  of  invasion.  There  is  no  fever,  and  with  care  the  distinction  can 
milh  be  made.  They  are  most  apt  to  follow  the  use  of  belladonna,  quinine, 
tnd  iodide  of  potassium.  The  antitoxin  erythema  is  a  frequent  cause  of 
doaht,  particularly  in  hospitals  for  infectious  diseases. 

Coexistence  of  other  Diseases, — Of  48.366  cases  of  scarlet  fever  in  the 
Vetropolitan  Asylum  Board  Hospitals  which  were  complicated  by  some  other 
ditease,  in  1,094  cases  the  secondary  infection  was  diphtheria,  in  899  cases 
chicken-pox,  in  703  measles,  in  404  whooping-cough,  in  55  erysipelas,  in  11 
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enteric  fever,  and  in  1  typhus  fever  (F.  l\  Caiger),    Farnarier  (1904)  could 
collect  only  31)  undoubttHi  ease^  of  tlie  coexistence  of  typhoid  and  scarlet  fever. 

How  Long  wf  a  Child  Infcrtive? — Usually  after  desquamation  is  complete, 
in  four  or  live  weeks  the  danger  is  thought  to  be  over,  but  the  occurrence  of  | 
so-called  **  return  easels "  .shows  that  patients  remain  infective  even  at  this  ' 
stage*     In  1804,  with  2,593  patients  from  the  Glasgow  fever  hospitals  sent 
to  their  homes  convales^ccnt,  fresh  cases  appeared  in  70  of  the  houses  (Chal- ' 
mers*).     With   15,000  eases  s^jhmitted  to  an  average  period  of  isolation  of  ^ 
forty-nine  days  or  under,  the  percentage  of  return  cases  was  L8G ;  with  an 
average  period  of  fifty  to  fifty-six  days,  the  percentage  was  IA2;  where  the 
isolation  extended  to  lx*tween  fifty-seven  and  sixty*live  days,  the  i>ercentage  | 
of  return  cases  was  1  (Xeech),    This  author  suggests  eight  weeks  as  a  mini- 
mum and  thirteen  weeks  as  a  maximum.     Special  care  should  Ijc  taken  of 
cases  with  rhiiiorrhira  and  otorrhcea  and  throat  trouble,  as  the  secretions  from 
these  parts  are  probably  of  greater  importance  than  the  skin  in  the  conveyance  ] 
of  the  disease. 

Prog^nosis,^ — The  death-rate  has  been  falling  of  late  years.     Epidemics 
differ  remarkably  in  severity  and  the  mortal it>^  is  extremely  variable.    Among 
the  better  classes  the  death-rate  is  much  lower  than  in  hospital  practice.    There 
are  physicians  who  have  treated  consecutively  a  hundrtMi  or  more  cases  with- 
out a  death.     On  the  other  hand,  in  hospitals  and  among  the  poorer  clai?^s§  \ 
the  death-rate  h  eonsiderahle»  ranging  from  5  or  10  per  cent  in  mild  epidemics  i 
to  20  or  30  per  cent  in  the  very  severe.     In  1,000  cases  reported  from  Uie 
Boston  City  Hospital  by  MeCollom,  the  death-rate  was  9.8  per  cent     There 
is  a  curious  variability  in  the  local  mortality  from  this  disease.    In  England  J 
for  example,  in  some  years,  certain  crwuUies  enjoy  almost  immunity  from 
fatal  scarlet  fever.    The  younger  the  child  the  greater  the  danger.    In  infants' 
under  one  year  the  death-rate  is  very  high.    The  great  proportion  of  fatal 
cases  occurs  in  children  under  six  years  of  age.    The  unfavorable  symptoms 
are  very  high  fever*  early  mental  disturbance  with  great  jactitation,  the  occur- 
rence of  h;einorrhages    (cutanei^us  or  visceral),  intense  di]>htheroid  angina 
with  cervical  buho»  and  signs  of  larrageal  obstruction.    Nephritis  is  always  a 
serious  complication,  and  when  setting  in  with  suppression  of  the  urine  may 
quickly  prove  fatal ;  a  large  majority  of  the  cases  recover. 

Prophylaxis.— Much  may  ^jc  done  to  prevent  the  spread  of  the  disease  if 
the  physician  exercises  scrupulous  rare  in  each  cRse,  Much  is  to  be  expected 
from  a  rigid  system  of  school  inspection,  and  from  the  more  general  recogni- 
tion of  the  importance  of  the  latent  cases  and  the  persistence  of  the  infection 
in  the  secretions  of  the  nose  and  throat.  The  attendant  in  a  case  of  scarlet 
fever  should  take  the  most  careful  precautions  against  the  conveyance  of  the 
disease,  wearing  a  gown  in  the  room  and  thoroughly  washing  the  hands  and 
face  after  leaving  the  room.  To  the  rery  busy  practitioner  the  minutiae  of 
proper  disinfeetie^n  are  very  irksome,  hut  it  is  his  duty  to  carry  out  the  most 
rigid  disinf oration  possible^  and  intelligent  people  now  expect  it. 

Treatment. — The  case  may  be  treated  at  home  or  sent  to  an  isolation  hos- 
pital. The  difTrcnlty  in  homt^  treaimtni  is  in  securing  complete  isolation.  The 
risks  are  well  ilUistratetl  by  the  careful  studies  of  Chapin,  of  Providence,  who 
found  that  during  eight  years  2BJ  per  cent  of  the  4,412  persons  under  twenty- 
one  yenT^  of  age  in  infected  families  took  the  disease.    When  practicable,  it 
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is  better  to  send  the  other  children  out  of  the  house.  Chapin's  experience  on 
this  point  is  most  interesting.  In  seventeen  years^  from  652  families  infected 
with  scarlet  fever,  1,051  children,  none  of  whom  had  had  the  disease,  were 
removed.  Only  5  per  cent  were  attacked  while  away  from  home.  Nineteen 
who  had  been  sent  away  from  the  infected  houses  were  attacked  on  their 
retanL 

Hospiidl  treatment  is  not  carried  out  to  any  great  extent  in  the  United 
States.  In  Qreat  Britain  a  very  considerable  proportion  of  all  patients  are 
removed  from  their  homes.  In  the  segregation  hospital  groups  of  patients, 
from  ten  to  twenty,  are  treated  in  separate  wards.  In  the  true  isolation  hos- 
pital each  patient  is  in  a  separate  room,  and  patients  with  different  infectious 
diseases  may  be  in  adjacent  rooms. 

The  disease  can  not  be  cut  short.  In  the  presence  of  the  severer  forms  we 
m  still  too  often  helpless.  There  is  no  disease,  however,  in  which  the  suc- 
(ttsful  issue  and  the  avoidance  of  complications  depend  more  upon  the  skilled 
judgmait  of  the  physician  and  the  care  with  which  his  instructions  are  car- 
ried out 

The  child  should  be  isolated  and  placed  in  charge  of  a  competent  nurse. 
The  temperature  of  the  room  should  be  constant  and  the  ventilation  thorough. 
The  child  should  wear  a  light  flannel  night-gown,  and  the  bedclothing  should 
not  be  too  heavy.    The  diet  should  consist  of  milk,  broths,  and  fresh  fruits ; 
witer  should  be  freely  given.    With  the  fall  of  the  temperature,  the  diet  may 
be  increased  and  the  child  may  gradually  return  to  ordinary  fare.     When 
desquamation  begins  the  child  should  be  thoroughly  rubbed  every  day,  or 
etfiy  second  day,  with  sweet  oil,  or  carbolated  vaseline,  or  a  5-per-cent  hydro- 
Btphthol  soap,  whicli  prevents  the  drying  and  the  diffusion  of  the  scales. 
A  5-  or  10-per-cent  solution  of  ichthyol  in  lanolin  may  be  used.    An  occasional 
wirm  bath  may  then  be  given.    At  any  time  during  the  attack  the  skin  may 
be  sponged  with  warm  water.    The  patient  may  be  allowed  to  get  up  after  the 
temperature  has  been  normal  for  ten  days,  but  for  at  least  three  weeks  from 
this  time  great  care  should  be  exercised  to  prevent  exposure  to  cold.     It  must 
not  be  forgotten,  also,  that  the  renal  complications  are  very  apt  to  occur  dur- 
ing the  convalescence,  and  after  all  danger  is  apparently  past.    Ordtriary  cases 
do  not  require  any  medicine,  or  at  the  most  a  simple  fever  mixture,  and  dur- 
ing convalescence  a  bitter  tonic.     The  bowels  should  be  carefully  regulated. 
Special  symptoms  in  the  severe  cases  call  for  treatment. 
When  the  fever  is  above  103**  the  extremities  may  be  sponged  with  tepid 
witer.     In  severe  cases,  with  the  temperature  rapidly  rising,  this  will  not 
niflfce,  and  more  thorough  measures  of  hydrotherapy  should  be  practised. 
With  pronounced  delirium  and  nervous  symptoms  the  cold  pack  should  be 
osed.    When  the  fever  is  rising  rapidly  but  the  child  is  not  delirious,  he  should 
be  placed  in  a  warm  bath,  the  temperature  of  which  can  be  gradually  lowered. 
The  bath  with  the  water  at  80**  is  beneficial.    In  giving  the  cold  pack  a  rubber 
sheet  and  a  thick  layer  of  blankets  should  be  spread  upon  a  sofa  or  a  bed,  and 
orer  them  a  sheet  wrung  out  of  cold  water.     The  naked  child  is  then  laid 
upon  it  and  wrapped  in  the  blankets.    An  intense  glow  of  heat  quickly  follows 
the  preliminary  chilling,  and  from  time  to  time  the  blankets  may  be  unfolded 
ind  the  child  sprinkled  with  cold  water.    The  good  effects  which  follow  this 
plan  of  treatment  are  often  striking,  particularly  in  allaying  the  delirium  and 
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jactitation,  and  procuring  quiet  and  refreshing  sleep.  Parenti?  will  object  lesa^ 
as  a  rule,  to  the  warm  bath  gradually  cooled  than  to  any  other  form  of  hydro- 
therapy. The  child  may  he  removed  from  the  warm  htith,  placed  upon  a  sheH 
wrung  out  of  tolerably  cold  water,  and  then  folded  in  lilankcts.  The  iccvcap 
is  very  useful  and  may  he  kept  constantly  applied  in  case^  in  which  there  ijt 
high  fever*  Medicinal  antipyretics  are  not  of  much  service  in  comparison  with 
cold  water. 

The  throat  symptoms,  if  mild,  do  not  re^piire  much  treatment.  If  severe, 
the  local  measures  mentioned  under  diphtheria  should  be  us<.h1.  A  .jO-per- 
eent  alcoholic  solution  of  resorcin  may  be  thoroughly  swabbed  into  the  naso- 
pharynx. It  should  he  used  every  three  or  four  hours  in  &evei*e  ca-ses.  ti'old 
applications  to  tlxe  neck  are  to  he  preferred  to  hot,  though  it  is  sometimes  diffi- 
cult to  get  a  child  to  siduTiit  to  thcin.  In  connection  with  the  lhr*mt.  tlie  ears 
should  be  specially  looked  after,  and  a  careful  disinfection  of  the  mouth  and 
fauces  by  suitable  antiseptic  solutions  should  be  practised.  When  the  inflamma- 
tion extends  through  the  tubes  to  the  middle  ear,  the  practitioner  should  either 
himself  examine  daily  the  condition  of  the  drum,  or,  when  available,  a  special- 
ly should  be  called  in  to  assist  him  in  the  case.  The  careful  watching  of  this 
membrane  day  by  day  and  the  puncturing  of  it  if  the  tension  becomes  too 
great  may  save  the  hearing  of  the  child.  With  the  aid  of  cocaine  the  drum 
is  readily  punctured.  The  oyieration  nmy  be  repeatnl  at  intervals  if  the  pain 
and  distention  return.  No  complication  of  the  disease  is  more  serious  than 
this  extension  of  the  inflammatory  process  to  the  ear. 

Tlie  nepdiritis  should  be  dealt  with  as  in  ordinary  cases;  indications  for  i 
treatment  will  he   found  under  the  appropriate  section.     It  is  worth  men- 
tioning, however,  that  Jaccoud  insists  upon  the  great  value  of  milk  diet  in 
scarlet  fever  as  a  preventive  of  nephritis. 

Among  other  indications  for  treatment  in  the  disease  is  cardiac  we^knc^, 
which  is  usually  the  result  of  the  direct  action  of  the  poii^n,  and  is  bast  met 
by  stimulants. 

Sekum  Treatment.— On  the  view  that  the  disease,  ot  at  any  rate  some 
of  its  serious  features,  are  causerl  by  the  streptococcus,  attempts  have  been 
made  to  i#epare  a  curative  serum  by  Mamiorek,  Aronson,  Moser,  and  others. 
Moeer's  serum,  which  has  been  used  extensively  in  Escherich's  clinic  in 
Vienna,  is  a  polyvalent  serum  prepared  from  a  nimiber  of  definite  types  of 
streptococci.  From  November,  1900,  to  July,  }9(}A,  of  1,0G9  cases,  228  re- 
ceived the  serum  treatment,  usually  the  severer  or  lethal  cases.  The  mortality 
for  the  four  years  before  the  serum  treatment  avcragt*d  14.5  per  cent,  for  the 
four  years  since  its  emplojinent  8  per  cent  (11.  L.  K.  Shaw). 


Vin.     MEASLES. 
(MorbilU.    Bubeola.) 

Befinitian. — An  acute,  highly  contagious  fever  with  specific  localization 
in  the  upper  air  passages  and  in  the  skin.  ■ 

Histoxy. — Rhazcs,  an  Arabian  physician,  in  the  ninth  century  described 
the  disease  with  small-pox,  of  which  it  was  believed  to  be  a  mild  form,  until 
Sydenham  separated  them  in  the  seventeenth  century. 
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Stiology. — As  a  cause  of  death  measles  ranks  high  among  the  acute  fevers 
of  children.  In  1903  there  were  9,150  deaths  from  measles  in  England  and 
WtleSy  being  fewer  by  1,559  than  the  decennial  average  number.  Ninety-four 
per  cent  of  the  total  deaths  were  in  children  under  five  years  of  age  (Tatham). 

The  liability  to  infection  is  almost  universal  in  persons  unprotected  by  a 
previous  attack.  It  is  a  disease  of  childhood,  but,  as  shown  in  the  wide-spread 
epidemics  in  the  Faroe  Islands  and  in  the  Fiji  Islands,  unprotected  adults  of 
all  ages  are  attacked.  Within  the  first  three  months  of  life  there  is  a  relative 
immnnity.  Occasionally  infants  of  a  month  or  six  weeks  take  the  disease. 
Intra-uterine  cases  have  been  described,  and  a  mother  with  measles  may  give 
birth  to  a  child  with  the  eruption,  or  the  rash  may  appear  in  a  few  dajrs. 

The  disease  is  endemic  in  cities,  and  becomes  epidemic  at  intervals,  pre- 
Tailing  most  extensively  in  the  cooler  months,  though  this  is  by  no  means  a 
fixed  rule. 

The  germ  of  the  disease  is  unknown.  The  contagion  is  present  in  the 
Mood  and  secretions,  and  in  the  skin.  In  the  eighteenth  century  Monro  and 
others  demonstrated  the  inoculability  of  the  disease.  Direct  contagion  is  the 
most  common.  The  poison  is  probably  not  in  the  expired  air,  but  in  the 
particles  of  mucus  and  in  the  sputum  and  the  secretions  of  the  mouth  and 
nose,  which,  dried,  are  conveyed  with  the  dust.  An  all-important  point  is 
the  contagiousness  of  the  disease  in  the  pre-emptive  stage.  A  child  with  only 
the  catarrhal  symptoms  may  be  at  school  and  a  source  of  active  infection. 
Indirect  contagion  by  means  of  fomites  is  very  common.  Measles  may  be 
thus  conveyed  by  a  third  person,  by  clothes,  and  by  infected  toys.  The  germs 
of  measles  soon  lose  their  virulence. 

Recurrence  is  rare.  Very  many  cases  of  the  supposed  second  and  third 
attack  represent  mistakes  in  diagnosis.  Eelapse  is  occasionally  seen,  the  symp- 
toms recurring  at  intervals  from  ten  to  forty  days ;  but  it  is  not  always  easy 
to  say  in  a  given  case  whether  there  may  not  have  been  new  infection  from 
without. 

Korbid  Anatomy. — The  catarrhal  and  inflammatory  appearances  seen  post 
mortem  have  nothing  characteristic.  Fatal  cases  show,  as  a  rule,  broncho- 
poeamonia  and  an  intense  bronchial  catarrh.  The  lymphatic  elements  all  over 
the  body  are  swollen,  the  tonsils,  the  lymph  glands,  and  the  solitary  and  agmi- 
nited  follicles  of  the  intestines.  The  spleen  is  rarely  much  enlarged.  During 
convalescence  latent  tuberculous  foci  are  very  apt  to  become  active. 

Symptoms. — Incubation. — "From  seven  to  eighteen  days;  oftenest  four- 
t«en."  The  child  shows  no  special  changes.  A  leucocytosis  has  been  observed, 
tnd  the  pulse  is  said  to  be  slow. 

Invasion. — In  this  period,  lasting  from  three  to  four  days,  very  rarely 
five  or  six,  the  child  presents  the  symptoms  of  a  feverish  cold.  The  onset 
maj  be  insidious,  or  it  may  start  with  great  abruptness,  even  with  a  con- 
vulsion. There  is  not  often  a  definite  chill.  Headache,  nausea,  and  vomit- 
ing may  usher  in  the  severe  cases.  The  common  catarrhal  symptoms  are 
roeezing  and  running  at  the  nose,  redness  of  the  eyes  and  lids,  and  cough. 
Tljp  fever  is  slight  at  first,  but  gradually  there  is  pungent  heat  of  the  skin 
with  turgescence  of  the  face.  Prodromal  rashes  precede  the  true  eruption  in 
a  few  cases,  usually  a  blotchy  erythema  or  scattered  macules.  The  tongue  is 
furred  and  the  mucous  membranes  of  the  mouth  and  throat  are  hyperaemic, 
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anci  frcHjuently  show  a  distinet  punctiform  rash.  The  fever  of  the  stage 
of  invasion  may  rise  abruptJy;  mare  froquently  it  takes  twenty*four  or 
forty-eight  hours  to  roach  the  fastigiuTii,  The  pulse- rate  increasas  with 
the  fever,  and  may  reach  140  or  KJO  per  minute,  gradually  falling  with 
defervescence, 

Ehui'tiox. — '*  The  symptoms  increase  till  the  fourth  day.  At  tliat  period 
(although  soinotimcs  a  day  lat^ir)  little  red  spots,  just  like  flea-bites,  \yegm  to 
come  out  on  the  forehead  and  the  rest  of  the  face.    These  increase  both  in  size 

anil  number,  group  themselves  in  clus- 
ters»  and  mark  the  face  with  largish 
red  sfMJts  *)f  ditferent  figures.  Tliese 
red  spots  are  formed  by  small  red 
papules,  thick  set,  and  just  raised 
above  tlie  level  of  the  skin.  The  fact 
that  tliey  really  protrude  can  scarcely 
be  determined  by  the  eye.  It  can, 
liowever,  be  ascertained  by  feeling  the 
surface  with  the  fingers.  From  the 
face — where  they  first  appear — these 
spots  spread  downward  to  the  brea*t 
and  belly;  afterward  to  the  thighs 
and  legs"  (Sydenham).  The  pap- 
ules may  feel  quite  shotty,  but  do  not 
*'.\tend  deeply.  On  the  trunk  and  ex- 
tremities the  swelling  of  the  skin  is 
not  so  notic*eal»le,  the  color  of  the  rash 
The  mottled,  blotchy  character  is  seen 
It  is  hypenrmic  and  disappears  on 
jwome  (if  a  deep  rose,  inclining  to 
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not  so  intense  and  often  less  uniform, 
most  clearly  on  the  chest  and  the  abdonien. 
pressure,  but  in  tlie  malignant  ca.'^es  it  nuiy 
puri^Fle,  Then  general  symptoms  do  not  abate  with  the  occurrence  of  the  enip- 
tion,  but  persist  until  the  end  of  the  fifth  or  the  sixth  day,  when  they  lessien. 
Among  peculiarities  of  the  rash  may  be  mentioned  the  development  of  numer- 
ous miliary  %'esicles  and  the  occurrence  of  petechia,  which  are  seen  occasionally 
even  in  cases  of  moderate  severity,  Recession  of  the  rash,  so  much  dwelt  upon 
by  older  writc^rs,  is  rarely  seen.  When  the  "  measles  sink  in  suddenly  after  they 
have  begun  to  come  out,  and  then  the  patient  is  seized  with  anxiety  and  a 
swooning  comes  on,  it  is  a  sign  of  spa-dy  deatli  "  (Khazes),  In  reality  it  is 
the  failing  circulation  wliieh  causes  the  rash  to  fade. 

Buccal  spots  were  desc*ribetl  by  Filatow  in  189o,  and  by  Koplik  in  189G. 
They  are  seen  on  a  level  with  the  bases  of  the  lower  milk  molars  on  either 
side,  or  at  the  line  of  junction  of  the  molars  when  the  jaws  are  closed.  They 
are  white  or  liluish-wbite  specks,  surrouuded  by  re<i  areolae.  Their  irajK>rtance 
depends  upon  the  fact  of  their  early  appearance  and  remarkable  constancy  in 
(he  disea;se — six-sevenths  of  all  cases  (lleuhner),  97.7  per  cent  of  214  cases 
(Balme), 

The  fauces  may  be  injected,  and  there  is  sometimes  an  eruption  of  soat- 
tered  spots  over  the  entire  mucous  membrane  of  the  mouth.  Ringer  was  in 
the  habit  of  calling  attention  to  opaque  white  spots  on  the  mucous  membrane 
of  the  lips. 
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AWQtUMATiox. — After  the  rasli    fades  desquainatinn  bogins.  usually  in 
libno  of  tine  ^t^ale**,  wiore  rarely  in  large  flakes.     It  bears  a  definite  rela- 
te* Ihe  extent  and  intensity  of  the  nish.     In  mild  eases  desquamation 
f  tile  oaly  a  few  days,  in  severe  cslbcs  several  weeks. 
[Tilt  toRdals  and  the  cervical  lymph  glands  may  be  slightly  swollen  and 
i;  toioeiimcsi  there  1^  a  polyadenitis. 

During  the  course  leucoeytotJis  is  absent.     Its  presence  orenerally  pointa 
IbaciNiipiicatioa.    Myelocytes  are  often  present  in  small  luiinliers  dnrin«j  the 
(TUistao). 

Keailea. — Variations  in  the  cour^^e  of  the  disease  are  not  corn- 
Then*  IS  tin  attenufiit*d  form,  in  which  the  child  may  l>t*  w^ell  by  the 
iir  fiftli  day.  An  abortive  form,  in  which  the  initial  symptomg  may  be 
^liat  no  cTuption  appears — morbilli  sine  morhilHs, 

Jill  or  bloirk  measJes  ii»  Been  mot^t  frc^|ucntly  in  the  w'ide-spread 

but  it  i*i  also  met  with  in  institutions,  and  occasionally  in  general 

!  uioQg  children,  more  rarely  in  adults.    llLemorrhages  occur  into  the 

from  the  mucous  membranes;  there  is  very  high  fever,  and  all  the 

of  a  profound  toXcTmia,  often  with  cyanosis,  dyspntea,  and  extreme 

wtmknem,     DeatJa  may  occur  from  the  second  to  the  sixth  day. 

i^aftlllKBa. — Those  of  the  air   passages  are   the   most  serious.     The 

may  beoomc;  chromic  and  lead  to  irritation  of  the  lymphoid  tissues  of 

ao-pliarynx,  leaving  enlarged  tonsils  and  adenoids,  and  not  improbably 

th^m  (iart«  le^vs  able  to  resist  tuberculous  invasion.     EpiMajis  may 

be  *5<'rious*    Larifntjilvi  is  not  uncommon :  the  voice  becomes  btisky 

»  ootl^b  croupy  in  character,     tEdema  of  the  glottii*  and  pscudn-mcm- 

inllailittiatifin  are  rare.     Uleeration»  abscess,  and  even  perichondritis 


/  Br onvho- pneumonia. — In  every  case  of  severe  measles  tlie 

t  r  existing  bronchitis  extending  to  the  sniall  tubes  and  cau.s- 

[ar  {loeumania  haa  to  be  eonj^idered.     It  is  more  apt  to  occur  at  the 

••I  ll»  eruption  or  as  desquamation   begins.     The  high  mortality  in 

k  due  to  thb  complication,  wbifh,  as  Sydenham  remarked,  kills 

i  the  wnall-pox.     (For  the  symptoms,  see  the  section  on  the  subject.) 

fmrumfmia  b  le^  common. 

MiomQiiiu  may  follow  the  slight  catarrhal  form.  In  institutions 
gtngnnoug  stomatitis  h  a  terrible  complication,  attacking 
ohEildrcil.  Parotitis  occasiomdly  occurs.  Intestinal  rntarrh 
iire  special  complications  of  some  epidemics. 
W*m  rare  than  is  stated.  It  is  not  very  uncommon  to  see  caim^^s 
if  dmue  Bright *»  disease  which  date  from  an  attack  of  measles.  Vulvitis 
llf  Ir  priM^t  as  part  of  the  general  catarrhal  condition. 

f^aotreTiiyt  is  rare.  Arthritis  may  follow  the  fever,  or  come  on  at  its 
k^fkl  It  may  be  gt*neral  and  severe.  I  saw  an  instance  m  which  anchylosia 
itfte  jam  followed  an  attack  of  measles  in  a  child  of  four  years.  The  con- 
itif  mar  be  followed  by  keratiti:^.  Otitis  media  is  not  at  all  uncom- 
id  may  leai!  to  perforation  of  the  dnun  or  mastoid  disease.  Hemiplegia 
Mt  «*rii}ii#  ctmi plication.  In  4  of  my  series  of  VM)  cases  the  hemiplegia 
Dfinring  measles.  It  usually  persists.  Faraplegin  due  to  acute  myelitis 
ddtfibcd  by  Barlow,  Bruce,  and  others.    PoJyneuriiis  may  occur  with 


144 


SPECIFIC  INFECTIOUS  DISEASES, 


wide-spread  atrophy.    MeningUis^  abscess  of  ike  brain,  and  multiple  $ch 

are  among  the  rare  compiieations  or  sequelae.     Whooping-cough  not  infre* 

quently  follows  measles. 

Diagnosis. — During  the  prevalence  of  an  epidemic  the  disease  is  euisiiy 
recognized.  Physicians  to  isolation  hospitak  appreciate  the  practical  dithcul- 
ties.  On  several  occasions  I  liad  patients  mth  rneaslci?  sent  to  the  small -pox 
hospital,  and  it  is  well  to  bear  in  mind  that  in  atlults  the  begLnning  of  the 
eruption  on  the  face,  its  nodular  character,  and  the  isolation  of  the  *^pot-s  may 
be  suggestive  of  variola.  From  scarlet  fever  measles  is  distinguished  by  tlic 
longer  initial  stage  with  characteristic  symptoms,  and  the  blotchy  irregular 
character  of  the  rash,  so  unlike  the  dilFuse  uniform  erythema.  In  mca.sk*s 
the  mouth  (with  the  early  Koplik  sign),  in  scarlet  fever  the  throat,  is  chiefly 
affected.  Occasionally  in  measles,  when  the  throat  is  very  sore  and  the  erujw 
tion  pretty  diifuse,  there  may  at  fir^t  l>e  difficulty  in  determining  which  ^h- 
ease  is  present,  but  a  few  days  should  suffice  to  make  the  diagnosis  clear.  As 
a  rule  there  is  no  leucocvtosis.  It  may  be  extremely  ditlicult  to  distinguish 
from  riithcln.  I  have  more  than  once  known  practitioners  of  large  e.\perieucit 
unable  to  agree  upon  a  diagnosis.  The  shorter  prodromal  stage,  the  absence 
of  oculo-nasal  catarrh,  and  the  slighter  fever  in  many  cases,  are  perhaps  the 
most  important  features.  It  is  ditfieult  to  speak  deiinitely  about  the  distinc- 
tions in  the  rash,  though  perhaps  the  more  uniform  distribution  and  the 
absence  of  the  crescentic  arrangement  are  more  constant  in  rdtheln.  In  Afri- 
cans the  disease  is  easily  recognized ;  the  papules  stand  out  with  great  plain- 
ness, often  in  groups;  the  hypeneniia  is  to  be  seen  on  all  but  the  very  black 
skins.  The  distribution  of  the  rash,  the  eoryza,  and  tlie  rash  in  the  mouth 
are  important  points.  The  conditions  under  which  measles  may  be  mist-aken 
for  small -pox  have  already  been  described.  Of  drug  eruptions,  that  induced 
by  copaiba  is  very  like  measles,  but  is  readily  distinguished  by  the  absence  of 
fever  and  catarrh.  Antipyrin,  chloral,  and  quinine  rashes  rarely  cause  any 
difficulty  in  diagnosis.  The  serum  exanthem  of  the  diphtheria  antitoxin  may 
be  dithcult  lo  recognize.  In  adults  the  acute  malignant  measles  may  resemble 
typhuii  fever.    Occasionally  erythema  myltiforme  may  simulate  measles. 

Prophylaxis,— Tbc  difficulty  is  inherent  in  the  prolonged  incubation  and 
the  four  days  of  invasion,  during  which  the  catarrhal  symptoms  are  marketl, 
and  in  which  the  disease  is  probably  contagious,  and  one  often  finds  that  the 
quarantine  which  has  been  carried  out  so  efficiently  has  been  in  vain.  From 
contact  with  cases  in  tiie  stage  of  invasion  and  mild  cases  with  scarcely  an? 
fever  the  disease  is  readily  disseminated  through  schools  and  conveyed  t< 
healthy  children  in  the  every-iiay  contact  with  each  other  on  the  streets,  in' 
the  squares  and  play-groimds.  Once  manifested,  the  child  should  be  carefully 
quarantined  and  all  possible  precautions  taken  against  the  spread  of  the  dis- 
ease in  the  house.  As  the  germ  of  meai^les  seems  to  have  a  feeble  vitality  the' 
quarantine  need  not  be  so  protract^^d  as  in  scarlet  fever. 

Prognosis.— Among  the  eruptive  fevers  measles  ranks  third  in  the  death 
rate.     The  mortality  from  the  disease  itself  is  not  high,  but  the  pulmonai 
complications  render  it  one  of  the  most  serious  of  the  diseases  of  children. 
In  some  epidemics,  particularly  in  institutions  and  in  armies,  the  death-rate 
may  be  higli,  not  so  much  from  the  fever  itself  as  from  the  extension  of  the 
catarrhal  smptoms  to  the  finer  bronchial  tubes.     ImjMjrted  in  1875  from 
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Sydney  by  H.M.S.  Dido  to  the  Fiji  Islands,  40,000  out  of  150,000  of  the 
inhabitants  died  in  four  months.  Panum,  the  distinguished  Danish  physician, 
described  the  wide-spread  and  fatal  epidemic  which  decimated  the  inhabitants 
of  the  Faroe  Islands  in  1846.  In  private  practice  the  mortality  is  from  2  to 
3  per  cent ;  in  hospitals  from  6  to  8  or  10  per  cent. 

Treatment. — Confinement  to  bed  in  a  well-ventilated  room  and  a  light 
diet  are  the  only  measures  necessary  in  cases  of  uncomplicated  measles.  The 
ferer  rarely  reaches  a  dangerous  height.  If  it  does  it  may  be  lowered  by 
sponging  or  by  the  tepid  bath  gradually  reduced.  If  the  rash  does  not  come 
out  well,  warm  drinks  and  a  hot  bath  will  hasten  its  maturation.  The  bowels 
should  be  freely  opened.  If  the  cough  is  distressing,  paregoric  and  a  mixture 
of  ipecacuanha  wine  and  squills  should  be  given.  The  patient  should  be  kept 
Id  bed  for  a  few  days  after  the  fever  subsides.  During  desquamation  the  skin 
should  be  oiled  daily,  and  warm  baths  given  to  facilitate  the  process.  The 
mouth  and  nostrils  should  be  carefully  cleansed,  even  in  mild  cases.  The 
coovalescence  from  measles  is  the  most  important  stage  of  the  disease.  Watch- 
fulness and  care  may  prevent  serious  pulmonary  complications.  The  frequency 
¥ith  which  the  mothers  of  children  with  simple  or  tuberculous  broncho-pneu- 
nM>iiia  tell  us  that  "  the  child  caught  cold  after  measles,"  and  the  contempla- 
tion of  the  mortality  bills,  should  make  us  extremely  careful  in  our  manage- 
ment of  this  affection. 

IX.    BXJBELLA   (Bdtheln.    Oerman  Measles). 

This  exanthem  has  also  the  names  of  rubeola  notha,  or  epidemic  roseola, 
asd^  as  it  is  supposed  to  present  features  common  to  both,  has  been  also  known 
IS  hybrid  measles  or  hybrid  scarlet  fever.  It  is  now  generally  regarded,  how- 
erer,  as  a  separate  and  distmct  affection. 

Etiology. — It  is  propagated  by  contagion  and  spreads  with  great  rapidity. 
It  frequently  attacks  adults,  and  the  occurrence  of  either  measles  or  scarlet 
ferer  in  childhood  is  no  protection  against  it.  The  epidemics  of  it  are  often 
Tery  extensive. 

Symptoms. — These  are  usually  mild,  and  it  is  altogether  a  less  serious 
affection  than  measles.  Very  exceptionally,  as  in  the  epidemics  studied  by 
Cheadle,  the  symptoms  are  severe. 

The  stage  of  incubation  is  two  weeks  or  even  longer. 

In  the  stage  of  invasion  there  are  chilliness,  headache,  pains  in  the  back 
and  1^8,  and  coryza.  A  macular,  rose-red  eruption  on  the  throat  is  a  constant 
srmptom,  and,  indeed,  it  was  on  this  account  that  it  was  originally  regarded 
as  a  hybrid,  having  the  sore  throat  of  scarlet  fever  and  the  rash  of  measles. 
There  may  be  very  slight  fever.  In  30  per  cent  of  Edwards's  cases  the  tem- 
perature did  not  rise  above  100°.  The  duration  of  this  stage  is  somewhat 
variable.  The  rash  usually  appears  on  the  first  day,  some  writers  say  on  the 
second,  and  others  again  give  the  duration  of  the  stage  of  invasion  as  three 
days.  Griffith  places  it  at  two  days.  The  eruption  comes  out  first  on  the 
face,  then  on  the  chest,  and  gradually  extends  so  that  within  twenty-four 
hours  it  is  scattered  over  the  whole  body.  It  may  be  the  first  symptom  noted 
by  the  mother.  The  eruption  consists  of  a  number  of  round  or  oval,  slightly 
Ttiaed  spots,  pinkish-red  in  color,  usually  discrete,  but  sometimes  confluent. 
11 
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Tlie  color  of  the  rash  is  somewhat  brightor  tliaa  in  measles.  The  pat 
are  less  dii^tinctly  crescentic.  After  persisting  for  two  or  three  days  (some- 
times longer),  it  gradually  fadei^  and  there  is  a  slight  furfuraceous  desquama* 
tion.  The  rash  persists  as  a  rule  longer  than  in  Bcarlet  fever  or  meaiiles^  and 
the  skin  is  sliglitly  stained  after  it.  In  some  eases  the  rash  is  scarlatinifonn, 
whieh  may  even  follow  a  measly  eruption.  The  lymphatic  glands  of  the 
neek  are  frequently  swollen,  and,  when  the  eruption  is  very  intense  and  dif- 
fuse, the  lymph-glands  in  the  other  parts  of  the  hixly. 

There  are  no  special  com jtlicat ions.  The  disease  usually  progresses  favor- 
ably; but  in  rare  instances,  as  in  those  reported  by  Cheadle,  the  symptoms  are 
of  greater  severity.  Albuminuria*  arthritis,  or  even  m^phritis  may  occur. 
Pneumonia  and  colitis  have  been  present  in  some  epidemics.  Icterus  has 
been  seen. 

Diagnosis. — The  slightness  of  the  prodromal  symptoms,  the  mildness,  or 
the  absence  of  the  fever,  the  more  diffuse  chariicter  of  the  rash,  its  rose*red 
color,  and  the  early  cHlargemeut  of  the  cervical  glands,  are  the  chief  points  of 
distinction  l>elween  rotheln  and  measles. 

The  treatment  is  that  of  a  simple  febrile  affection. 

"  Fourth  Disease.'* — Clement  Dukes,  in  a  paper  on  the  confusion  of  two 
different  diseases  under  tlie  name  rubella,  describes  what  he  calls  a  *'  fourth 
disease,'*  in  which  ihe  body  is  covered  in  a  few  hours  with  a  diffuse  exanthem 
of  a  bright  red  color,  almost  scarlatiniform  in  appearance.  The  face  may 
remain  quite  fn-e.    The  desquan^ation  is  more  marked  than  in  rotheln. 

Erythema  InfectioBum. — Under  this  term  tliere  has  Irhju  described  of  late 
years  in  (lennany,  particularly  by  Escherich,  a  feebly  contagious  diseajse,  char- 
acterized by  a  rose-red,  maeolo-papular  rash,  appearing  chiefly  between  the 
ages  of  four  and  twelve.  It  has  oecurriMl  in  epidemic  form  in  the  spring  and 
summer,  Tt  has  followed  outlireaks  of  measles  or  "of  riitheln.  Tlie  most  char- 
acteristic feature  is  the  morbilliform  eruption  on  the  extremities,  chiefly  on 
the  extensor  surfaces.    The  trunk  as  a  rule  remains  free. 


X.    EPIDEMIC    PAROTITIS    (Mumps). 

Definition. — A  specific  infectious  disease,  characterized  by  swelling  of  the 
salivary  glands  and  a  special  liability  to  orchitis. 

Hippocrates  descrilied  tlie  disease  and  its  peculiarities — an  affection  of 
children  and  young  male  adults,  tlie  absence  of  suppuration,  and  the  orchitis* 

Etiolo^. — The  nature  of  tlie  virus  is  unknown. 

It  is  endemic  in  large  centres  of  population,  and  at  certain  seasons,  par- 
ticularly spring  and  autumn,  the  cases  increase  rapidly.  It  is  met  most  fre- 
quently in  cbildbnntl  and  adolescence.  Very  young  infants  and  adults  are 
seldom  attacked.  Males  are  somewhat  more  fre^iuently  affected  than  females. 
In  institutions,  barracks,  and  schools  the  disease  has  been  known  to  attack 
over  90  per  cent  of  the  resid<Mits.  It  may  be  curiously  localized  in  a  city  or 
district,  or  even  in  one  part  of  a  school  or  Imrrack.  The  disease  is  contaginus 
and  spreads  from  patient  to  patient.  1^he  infe(:*tion  may  f>ersist  for  as  long  as 
six  weeks.  It  may  be  congenital,  and  Hale  \NTiite  has  reported  a  case  in  whieb 
the  mother  and  her  new-born  child  were  attacked  at  the  same  time. 
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A  remarkable  idiopathic,  non-specific  parotitis  may  follow  injury  or  dis- 
et^  of  the  abdominal  or  pelvic  organs  (see  Diseases  of  the  Salivary  Glands). 
Symptoms. — The  period  of  incubation  is  from  two  to  three  weeks,  and  there 
are  rarely  any  symptoms  during  this  stage.    The  invasion  is  marked  by  fever, 
which  is  usually  slight,  rarely  rising  above  101°,  but  in  exceptionally  severe 
cases  going  up  to  103°  or  101:°.    The  child  complains  of  pain  just  below  the 
etr  on  one  side.    Here  a  slight  swelling  is  noticed,  which  increases  gradually, 
until,  within  forty-eight  hours,  there  is  great  enlargement  of  the  neck  and 
side  of  the  cheek.     Tlie  swelling  passes  forward  in  front  of  the  ear,  the  lobe 
of  which  is  lifted,  and  back  beneath  the  sterno-mastoid  muscle.     The  other 
side  usually  becomes  affected  within  a  day  or  two,  and  the  whole  neck  is  sur- 
rounded by  a  collar  of  doughy  infiltration.    Only  one  gland  may  be  involved, 
or  an  interval  of  four  or  five  days  may  elapse  before  the  other  side  is  involved. 
The  iiubmaxillary  and  sublingual  glands  become  swollen,  though  not  always; 
in  a  few  cases  they  may  be  alone  attacked.     The  lachrymal  glands  may  be 
invokei    The  greatest  inconvenience  is  experienced  in  taking  food,  for  the 
patient  is  unable  to  open  the  mouth,  and  even  speech  and  deglutition  become 
difficult.    There  may  be  an  increase  in  the  secretion  of  the  saliva,  but  the 
reverse  is  sometimes  the  case.    The  mucous  membrane  of  the  mouth  and  throat 
mar  be  slightly  inflamed.    There  is  seldom  great  pain,  but  an  unpleasant  feel- 
ing of  tension  and  tiglitness.    There  may  be  earache,  even  otitis  media,  and 
siisit  impairment  of  hearing. 

After  persisting  for  from  seven  to  ten  days,  the  swelling  gradually  sub- 
>ides  and  the  child  rapidly  regains  his  strength  and  licalth  and  is  none  the 
worse  for  the  attack. 

(kx-asionally  the  disease  is  very  severe  and  characterized  by  high  fever, 
Wirium,  and  great  prostration.    The  patient  may  even  lapse  into  a  typhoid 

Relapse  is  rare,  but  there  may  be  within  a  few  weeks  two  or  three  slight 
recurrences,  in  which  I  have  known  the  cervical  glands  to  enlarge.  A  second 
or  even  a  third  attack  may  occur. 

Orchitis. — Excessively  rare  before  puberty,  it  occurs  usually  about  the 
dirhth  day,  and  more  particularly  if  the  boy  is  allowed  to  leave  his  bed 
il)uke>*).  One  or  l)oth  testicles  may  be  involveil.  The  swelling  may  be  great, 
and  ^K'casionally  effusion  takes  place  into  the  tunica  vaginalis.  The  orchitis 
may  occur  l>efore  the  parotitis,  or  in  rare  instances  may  be  the  only  mani- 
Mation  of  the  infection  {orchitis  parotidea).  The  inflammation  increases 
inr  three  or  four  days,  and  resolution  takes  place  gradually.  There  may  be 
a  niutti-punilent  discharge  from  the  urethra.  In  severe  cases  atrophy  may 
:»llow.  fortunately  .is  a  rule  only  in  one  organ ;  occurring  in  both  before 
••!iU»rty  the  natural  development  is  usually  checked.  Even  when  ])oili  testicles 
:ire  atmphiwl  and  small,  sexual  vigor  may  be  retimed.  The  proportion  of 
u-ses  of  orchitis  varies  in  different  epidemics;  211  cases  occurred  in  (j99  cases, 
and  103  cases  of  atrophy  followed  163  instances  of  orchitis  (Comby).  No 
si?i-.factory  explanation  of  this  remarkable  metastasis  has  been  given.  Mili- 
Ur>*  i«urgeons,  who  see  so  much  of  the  disease  in  young  recruits,  have  sug- 
pe^teil  the  transference  of  the  virus  to  the  penis  with  the  fhigers  and  its  trans- 
mLs.4ion  along  the  urethra. 

A  vulvo-vaginitis  sometimes  occurs  in  girls,  and  the  breasts  may  Ixjcome 
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enlarged  and  tender.  Mastitis  has  been  seen  in  boys.  Involvement  of  tli« 
ovaries  is  rare.  The  thyroid  gland  may  enlarge  in  the  attack,  and  there  hav^ 
been  featiiro.s  suggestive  of  acute  pancreatitis. 

ComplicationB  and  Sequelae. — Of  these  the  cerebral  affections  are  perhaps  . 
the  most  serious.     As  already  mentioned,  there  may  be  delirium  and  highi 
fever.     In  rare  instances  meningitis  has  been  found.     Hemiplegia  and  coma] 
may  also  oecur.    A  majority  of  the  fatal  cases  are  associated  with  meningeal] 
symptoms.    These,  of  course,  are  very  rare  in  comparison  with  th'e  frequency 
of  the  disease;  yet,  in  the  Index  (■atalogue,  under  this  caption,  there  are  six 
fatal  case^  mentioned.    In  some  epidemics  the  cerebral  complications  are  much 
more  marked  than  in  others.     Acute  mania  has  occurred,  and  there  are  in- 
stances on  record  of  insanity  following  the  disease,  I 

Arthritis,  albuminuria,  even  acute  uraemia  with  convulsions,  endocarditis, 
pleurisy,  facial  paralysis,  hemiplegia,  and  peripheral  neuritis  are  occasional 
coniplieationa. 

Suppuration  of  the  gland  is  an  extremely  rare  complication.     Gangrene 
has  occasionally  occurred.     The  8i>eeial  senses   may  be  seriously   involved. 
Deafness  may  occur,  and  may  be  {icrmanent.    Affections  of  the  eye  are  rare,, 
but  optic  neuritis  with  atrophy  has  been  described.  \ 

Chronic  hypertrophy  of  the  gland  may  follow. 

The  diagnosis  of  the  disease  is  usually  easyl  The  position  of  the  swelling 
in  front  of  and  below  the  ear  and  tlie  elevation  of  the  lobe  on  the  affected  side 
definitely  lix  the  locality  of  the  swelling.  In  children  inflammation  of  the 
parotid,  apart  from  ordinary  ummps,  is  excessively  rare. 

Treatment. — It  is  well  to  keep  the  patient  in  bed  during  the  height  of  the 
disease-  The  bowels  should  be  frc*c»ly  opened,  and  the  patient  given  a  light 
liquid  diet  No  nuMlicinc  is  required  unless  the  fever  is  high,  in  which  case 
aconite  may  be  given.  Cold  compresses  may  be  placed  on  the  gland,  but  chil- 
dren, as  a  rule,  prefer  hot  applications.  A  pad  of  cotton  wadding  covered  with  , 
oil  silk  is  tlie  best  application.  Suppuration  is  hanlly  ever  to  be  dreaded,  even  I 
though  the  gland  become  very  tense.  Should  redness  and  tenderness  develop, 
leeches  may  be  used.  With  delirium  and  head  symptoms  the  ice-cap  may  lie 
applied.  For  the  orchitis,  rest,  with  s?upport  and  protection  of  the  swollen 
gland  with  cotton-wool,  is  usually  sullicient. 


XI.    WHOOPINa.COUQH. 

Definition. — A  specific  affection  ebaracierized  by  catarrh  nf  the  rei^piratonr 
passages  and  a  series  of  convulsive  coughs  which  end  in  a  long-drawn  inspira- 
tion or  **  whot^p.*' 

Hiitory,— Ballonius,  in  his  Ephemerides,  de>!cribes  the  disease  as  it  ap-l 
poared  in  1578.    Glisson  and  Sydenham  in  the  following  centnry  gave  brief  | 
accounts.    Willis  (Phurmaceutice  Rationalis,  second  part,  1674)  gave  a  much 
Ijctter  da«?cription  and  called  it  an  "epidemical  disorder" 

Etiology. — The  disease  occurs  in  epidemic  form,  but  sporadic  cases  appear 
in  a  community  from  time  to  time.    It  is  directly  contagious  from  person  to 
person;  but  dwelling-rooms,  houses,  school-rooms,  and  other  localities  may  be  ' 
infected  by  a  sick  child.    It  is,  however,  iu  this  way  less  contagious  than  other 
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s,  and  is  probably  most  often  taken  by  direct  contact.  Jlpidemics  pre- 
Tiil  for  two  or  three  months,  usually  during  the  winter  and  spring,  and  have 
a  carious  relation  to  other  diseases,  often  preceding  or  following  epidemics  of 
measles,  less  frequently  of  scarlet  fever. 

Children  between  the  first  and  second  dentitions  are  most  liable  to  be 
attacked.  Sucklings  are,  however,  not  exempt,  and  I  have  seen  very  severe 
attacks  in  infants  under  six  weeks.  Congenital  cases  are  described.  It  is 
etated  that  girls  are  more  subject  to  the  disease  than  boys.  Adults  and  old 
people  are  sometimes  attacked,  and  in  the  aged  it  may  be  a  very  serious  affec- 
ticHL  It  appears  to  be  most  contagious  in  the  catarrhal  period.  A  natural 
immunity  has  been  mentioned,  but  it  must  be  remembered  that  a  child  may 
hare  the  disease  in  a  very  mild  form.  As  a  rule,  one  attack  protects;  second 
attacks  are  excessively  rare.  Delicate  anaemic  children  with  nasal  or  bronchial. 
catarrh  are  more  subject  to  the  disease  than  others.  According  to  the  United 
States  Census  Reports,  the  disease  is  more  than  twice  as  fatal  in  the  negro 
race  than  in  others. 

A  number  of  observers  claim  to  have  discovered  the  specific  germ  of  the  dis- 
ease. Czaplewski,  Koplik,  and  Hensel  describe  a  small  bacillus  with  roimded 
ends,  but  Koplik  states  that  more  confirmatory  evidence  is  necessary.  A  serum 
e?en  has  been  prepared.    The  influenza  bacillus  has  been  found  in  some  cases. 

■orbid  Anatomy. — 'Whooping-cough  itself  has  no  special  pathological 
changes.  In  fatal  cases  pulmonary  complications,  particularly  broncho-pneu- 
monia, are  usually  present.  Collapse  and  compensatory  emphysema,  vesicular 
and  interstitial,  are  found,  and  the  tracheal  and  bronchial  glands  are  enlarged. 

Symptoms. — There  is  a  variable  period  of  incubation  of  from  seven  to  ten 
days.  Catarrhal  and  paroxysmal  stages  can  be  recognized.  In  the  catarrhal 
itage  the  child  has  the  symptoms  of  an  ordinary  cold,  which  may  begin  with 
ili^t  fever,  running  at  the  nose,  injection  of  the  eyes,  and  a  bronchial  cough, 
asoally  dry,  and  sometimes  giving  indications  of  a  spasmodic  character. 
Trousseau  calls  attention  to  the  incessant  character  of  the  early  cough.  The 
ferer  is  usually  not  high,  and  slight  attention  is  paid  to  the  symptoms,  which 
are  thought  to  be  those  of  a  simple  catarrh.  After  lasting  for  a  week  or  ten 
days,  instead  of  subsiding,  the  cough  becomes  worse  and  more  convulsive  in 
character. 

The  paroxysmal  stage,  marked  by  the  characteristic  cough,  dates  from  the 
first  appearance  of  the  "  whoop."  The  fit  begins  with  a  series  of  from  fifteen 
to  twenty  forcible  short  coughs  of  increasing  intensity,  between  which  no 
in.'ipiratory  effort  is  made.  The  child  gets  blue  in  the  face,  and  then  with  a 
doep  inspiration  the  air  is  drawn  into  the  lungs,  making  the  "  whoop,"  which 
may  be  heard  at  a  distance,  and  from  which  the  disease  takes  its  name.  A 
dec'p  inspiration  may  precede  the  series  of  spasmodic  expiratory  efforts.  Sev- 
eral coughing-fits  may  succeed  each  other  until  a  tenacious  mucus  is  ejected, 
iL^ually  small  in  amount,  but  after  a  series  of  coughing-fits  a  considerable 
quantity  may  be  expectorated.  Vomiting  often  takes  place  at  the  end  of  a  par- 
oxysm, and  may  recur  so  frequently  in  the  day  that  the  child  does  not  get 
enough  food  and  becomes  emaciated.  There  may  be  only  four  or  five  attacks  in 
the  day,  or  in  severe  cases  they  may  recur  every  half -hour.  In  severe  and  fatal 
cases  the  paroxysms  may  exceed  one  hundred  daily.  During  the  paroxysm 
the  thorax  is  very  strongly  compressed  by  the  powerful  expiratory  efforts,  and, 
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as  very  little  air  pas^^e^i  in  throuLch  the  glottis,  thure  arc  signs  of  defectira 
aeration  of  I  he  blood ;  the  face  beeomes  8W0II0B  and  congested,  the  veins  aw 
proniineiit,  the  evt'lmlls  prntrinle,  mill  tlie  cunjmietivie  iKtnunt^  dtM:»ply  engorp^d. 
Sutroeation  indeed  seems  iniiiuneut,  when  witli  a  deep,  crowing  inspiration  air 
enters  the  lungs  and  the  color  is  tiuiekly  restored.  The  child  know:^  for  a 
few  moments  when  the  attaek  is  eoniing  on,  and  trici*  in  every  way  to  check 
it,  hut  failing  to  do  so,  runs  territietl  to  tlie  nurse  or  mother  to  be  supfwirted, 
or  rlutehes  anything  near  by.  Faw  diseases  are  more  painful  to  witne^.  In 
severe  paroxysms  I  lie  sphincters  may  l^e  opened.  The  urine  is  said  to  be  at 
high  Bpeeific  gravity  (1022—1032),  pale  yellow,  and  to  contain  much  uric  acid 

An  ulcer  may  form  under  the  tongue  from  rubbing  on  the  tt*eth  (Higa'i 
disease). 

During  the  attack,  if  the  chest  be  examined,  the  resonance  is  defeetive  in 
the  expiratory  stage,  full  and  cleiir  during  the  deep,  cmwing  inspiration;  bu^ 
on  auscultation  during  the  latter  there  may  be  no  vesicular  murmur  heonli 
owing  to  the  slowness  with  which  the  air  passes  the  narrowed  glottis,  Broih 
chial  rales  are  occasiomdly  lieard. 

Among  eireum stances  wkicli  precipitate  a  paroxysm  are  emotion,  such 
crying,  and  any  irritation  about  the  throat.  Even  the  aet  of  swallowing  i^ome^ 
times  seems  sutficient.  In  a  close  dusty  atmospliere  the  eoughing-lits  an*  moi 
frequent.  After  lasting  for  thret_'  or  four  weeks  the  attacks  become  lighter 
nud  linally  cease.  In  casus  of  ordinary  severity  the  course  of  the  disca-^*  i| 
rarely  nnder  six  weeks. 

The  complications  and  sequelee  of  whooping-congh  are  important.    D 
the  extrnsiir  vcumis  rongrvtiuu  liainorrha^'es  are  wry  apt  to  occur  ii»^ 
form  of  petechise,  particvdurl  yahont  Ihe  ffn'ehead.  ecchymo'jis  of  the  nonjni 
tiva^,  and  even  bleeding  tears  of  blood  (Trousseau)  from  the  rupture  of 
vessels,    epistaxis,    bleeding    from    the    ears,    and    oeeai^ionally    lut»mo| 
Ha^ijiorrhage  from  the  bowels  is  rare.     Convulsions  are  not  very  uncomm! 
due  perhaps  to  the  extreme  engorgement  of  the  cerebral  eortrx.     Death  li 
fX-curriH!  from  spsisru  of  the  glottis.    Hudilen  death  has  l>een  caused  by  iixi 
sive  subdural  laernorrhage.     Paralysis  is  a  rare  event.     It  was  associated  wit 
3  of  my  series  of  I'^O  cases,  but  in  none  of  them  did  the  hetniplegia  come 
during  the  paroxysm,  as  in  a  clisc  reported  by  S,  West.     Valentine  (UMil)  hi 
collected   Tl*   cases,   cbietly   hemiplegias.      A   spastic  parapk^gia   may    foUo^ 
Aciile  polyneuritis  is  a  rare  sequel. 

The  persisttmt  vomiting  may  induce  marktMl  amrmia  nnd  wasting.    Til 
pulmoiuiry  com pfjcnt ions  are  extreuu'ly  serious.     During  tire  severe  coughia 
spoils  interstitial  emphysenm  may  be  induced,  more  rarely  pmnimothorax, 
saw  one  instance  in  which  nijiture  occurred,  eviib^ntly  near  the  nx»t  of  tl 
lung,  and  the  air  passfnl  along  the  trachea  and  reached  the  snhcufaii«»ons 
sues  of  the   neck,   a   comlition    which   has   lieen   known   to   Ixiome   g«'m' 
Capillary  bronclritis,  lolmhir  and  pseudo-]ot»ar  pneumonia  are  the  dangeroi 
eomplications,  responsilde  for  nine  ont  of  ten  deaths  in  the  disease.     In 
cases  the  process  is  tuberculous.     Pleurisy  is  sometinies  met  with  and 
sionft!ly  loljar  pneumonio.     Enlargement  of  Hie  bronchia!  glands  is  verv  coi 
mon  in  whooping-coufrh,  and  has  iteen  thf)Ught  to  cause  the  disease.     It  mt 
sonuHimes  tje  sullicient  to  produce  dulness  over  the  manubrium.     During  til 
spasm  the  radial  pulse  is  small,  the  right  heart  engorged,  and  dnring 
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tfter  the  attack  the  cardiac  action  is  very  much  disturbed.  Serious  damage 
may  result,  and  possibly  some  of  the  cases  of  severe  valvular  disease  in  chil- 
dren who  have  had  neither  rheumatism  nor  scarlet  fever  may  be  attributed 
to  the  terrible  heart  strain  during  a  prolonged  attack.  Koplik  regards  the 
swelling  about  the  face  and  eyes  as  an  important  sign  of  the  heart  strain. 
Serious  renal  complications  are  very  uncommon,  but  albumin  sometimes  and 
sugar  frequently  are  found  in  the  urine.  A  distressing  sequel  in  adults  is 
asthma,  which  may  recur  at  intervals  for  a  year  or  more.  An  unusually 
marked  leucocytosis  appears  early,  chiefly  of  the  lymphocytes  (Meunier). 

Dimgnotia. — So  distinctive  is  the  "  whoop  "  of  the  disease  that  the  diag- 
Dosifi  is  very  easy;  but  occasionally  there  are  doubtful  cases,  particularly  dur- 
ing epidemics,  in  which  a  series  of  expiratory  coughs  occurs  without  any 
inspiratory  crow. 

Prognotia. — If  we  include  its  complications,  whooping-cough  is  a  very  fatal 
affection,  ranking  first  among  the  acute  infections  as  a  cause  of  death  in  chil- 
dren under  five  years  of  age.  It  exceeds  diphtheria  and  scarlet  fever  in  gross 
mortality.  In  1903  there  were  9,522  deaths  in  England  and  Wales,  97  per 
cent  in  children  imder  five  years  of  age  (Tatham).  The  disease  should  be 
placed  on  the  list  of  reportable  infections.  As  it  is  highly  probable  that  the 
contagion  persists  for  a  very  long  time,  special  care  should  be  taken  in  the 
inspection  of  school  children  during  their  convalescence. 

Treatment. — The  gravity  of  the  disease  is  scarcely  appreciated  by  the  pub- 
lic. Children  with  the  disease  should  not  be  sent  to  school  or  exposed  in 
public  in  any  way.  There  is  more  reprehensible  neglect  in  connection  with 
this  than  with  any  other  disease.  The  patient  should  be  isolated,  and  if 
the  paroxysms  are  at  all  severe,  at  rest  in  bed.  Fresh  air,  night  and  day, 
is  important,  but  in  cities  in  the  winter  this  is  not  easy  to  manage.  The 
treatment  is  notoriously  unsatisfactory.  If  asked  the  two  most  important 
things,  I  should  say,  six  weeks  and  a  good  big  bottle  of  paregoric.  Antiseptic 
measures  have  been  extensively  tried.  Quinine  holds  its  own  with  many  prac- 
titioners ;  a  sixth  of  a  grain  may  be  given  three  times  a  day  for  each  month 
of  ige,  and  a  grain  and  a  half  for  each  year  in  children  under  five.  A  one- 
per-cent  solution  of  resorcin  swabbed  on  the  throat,  two  or  three  grains  of 
iodoform  to  an  ounce  of  starch  powder,  insufilated,  and  the  carbolic-acid  spray 
may  be  tried.  For  the  catarrhal  symptoms  moderate  doses  of  ipecac  are  prob- 
ably the  most  satisfactory.  Sedatives  are  by  far  the  most  trustworthy  drugs 
in  Fcrere  cases,  and  paregoric  may  be  given  freely,  particularly  to  give  rest  at 
night.  Jacobi  advises  belladonna  in  full  doses,  as  much  as  one-sixth  of  a 
gmin  of  the  extract  to  a  child  of  six  or  eight  months  three  times  a  day. 

Other  remedies,  such  as  antip3rrin,  bromin,  and  bromoform,  may  be  tried. 
In  older  children  and  in  adults  it  would  be  worth  while,  I  think,  to  try  the 
intratracheal  injections  of  olive-oil  and  iodoform,  which  are  sometimes  so 
awful  in  allaying  severe  paroxysmal  cough.  It  is  impossible  to  mention  all 
the  drugs  which  have  been  recommended,  numbering  nearly  fifty  in  a  recent 
9if$tem  of  medicine. 

After  the  severity  of  the  attack  has  passed  and  convalescence  has  begun, 
the  child  should  be  watched  with  the  greatest  care.  It  is  just  at  this  period 
that  the  fatal  broncho-pneumonias  are  apt  to  develop.  The  cough  sometimes 
perrists  for  months  and  the  child  remains  weak  and  delicate.    Change  of  air 
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should  be  tried,    Such  a  patient  should  be  fed  with  care,  and  given  tonics  and 
cod-liver  oil. 


Xn.    INFLUENZA   (Xa  Grippe). 

Seftnition, — A  pandemic  disease,  appearing  at  irregular  intervals,  char- 
Rcterized  by  extTBordinary  rapidity  of  extension  and  the  large  number  of  peo- 
ple attacked.  Following  the  pandemic  there  are,  as  a  rule,  for  several  years 
endemic,  epidemic,  or  sporadic  outbreaks  in  different  regions.  Clinically,  tlie 
disease  has  protean  aspects,  but  a  special  tendency  to  attack  the  respiratory 
mucous  menibranes. 

History. — Great  pandemics  have  been  recognized  since  the  sixteenth  cen- 
tury. There  were  four  with  their  succeeding  epidemics  during  the  last  een- 
tury^l830-'33,  183f>- 37,  1847-48,  and  1889-^90,  The  last  pandemic  8e«*ms 
to  have  begun,  as  many  others  had  heiore,  in  the  far  East.  It  may  have  started 
in  May,  188'>,  in  Buohara,  reaching  Moscow  in  Septeoiber,  the  Caucasus  and 
St.  PeterHburg  in  October.  By  the  middle  of  November  Berlin  was  attacked. 
By  the  middle  of  December  it  was  in  Loudon,  and  by  the  end  of  tlie  month 
it  had  invaded  New  York,  and  was  widely  distributed  over  the  entire  con- 
tinent.   Within  a  year  it  had  visited  nearly  all  parts  of  the  earth. 

The  duration  of  an  epidemic  in  any  one  locality  is  from  six  to  eight  weeks. 
With  the  exception,  perhaps,  of  dengue,  there  is  no  disease  which  attacks  in- 
discriminately so  large  a  proportion  of  the  inhabitants^  about  40  per  cent  as 
a  rule.  Fortunately,  as  in  dengue,  the  rate  of  mortality  is  very  low.  Of 
55,263  crises  reportL-d  in  the  German  army,  60  died,  or  about  0.1  per  cent 
As  might  be  expected,  in  the  civil  population  the  mortality  is  somewhat  higher, 
reaching  133,  or  about  0.5  per  cent  of  the  22/J72  cases  reported  in  Munich. 
Over  one-half  of  these  deatlis  were  due  to  pneumonia.  In  1^103  the  deaths  in 
England  and  Wales  numbered  43,33^2.  There  has  been  a  gradual  diminution 
of  the  death-rate  from  this  disease  during  the  past  three  years  (Tatham). 
The  op]>ortunity  for  studying  the  disease  in  the  last  epidemic  has  thrown  much 
light  upon  many  problems.  Among  the  most  notable  productions  were  the 
work  of  Pfeiffer  on  the  etiology  of  the  disease,  the  elaborate  Berlin  report  by 
von  Leyden  and  Senator,  and  the  liocal  Government  Board's  report  by  Par- 
sona  Leichtenstcrn's  article  in  Nothnagel's  Handbuch  is  the  most  masterly 
and  systematic  consideration  of  the  disease  in  the  literature. 

Etiology « — What  relation  has  the  epidemic  influenza  to  the  onlinary  influ- 
enza cold  or  catarrhal  fever  (commonly  also  called  the  (grippe),  which  is  con- 
«*tantly  present  in  the  community?  Leichtenstem  answers  this  question  by 
making  the  followLng  divisions:  (1)  Epidemic  inffnema  vera,  caueed  by 
Pfeilfer's  bacillus;  (2)  endemic-epidemic  influenza  vera^  which  often  occnrs 
for  several  years  in  succession  after  a  pandemic,  also  caused  by  the  same 
bacillus;  (3)  endemic  influenza  no,siras,  pseudo-infliienza  or  catarrhal  fever^ 
commonly  called  the  grippe,  which  is  a  special  disease,  still  of  unknown  etiol- 
ogy, and  which  bears  the  same  relation  to  the  true  influenza  as  cholera  nostra* 
does  to  Asiatic  cholera. 

Since  the  last  pandemic  we  ha%^e  not  hean  free  from  local  outbreaks  in 
some  part  of  the  world.  In  some  places  the  disease  seems  to  have  been  ooo* 
tinually  present. 
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Bnhemaim  reports  1,979  cases  of  typical  grippe  between  1895  and  1902. 
In  115  he  demonstrated  the  influenza  bacillus.  Lord  (in  Boston)  demonstrated 
influenza  bacilli  in  about  30  per  cent  of  100  unselected  cases  of  acute  and 
chronic  bronchitis.  Yet  during  this  period  there  was  no  epidemic  of  influenza 
in  the  city.  The  reports  are  suflSciently  numerous  to  show  that  the  influenza 
bacillus  is  probably  constantly  with  us.  Many  observations  show  that  it  is  a 
frequent  invader  of  the  respiratory  tract  in  the  inter-epidemic  periods  and  is 
probably  responsible  for  many  of  the  cases  of  Leichtenstem's  influenza  nostras. 
Indeed,  it  seems  to  bear  a  similar  relation  to  the  acute  infections  of  the 
respiratory  tract  as  other  common  organisms.  It  is  still  unexplained  why  it 
should  stand  in  a  different  relation  to  the  epidemics  of  influenza  as  the  sole 
cause  of  the  disease. 

The  disease  is  highly  contagious;  it  spreads  with  remarkable  rapidity, 
which,  however,  is  not  greater  than  modern  methods  of  conveyance.  In  the 
great  pandemic  of  1889-'90  some  of  the  large  prisons  escaped  entirely.  The 
oatbrc^  of  epidemics  is  independent  of  all  seasonal  and  meteorological  con- 
ditions, except  perhaps  sunshine.  The  worst  have  been  in  the  colder  seasons 
of  the  year.  One  attack  does  not  necessarily  protect  from  a  subsequent  one. 
A  few  persons  appear  not  to  be  liable  to  the  disease. 

Bacteriology. — In  1892  Pfeiffer  isolated  a  bacillus  from  the  nasal  and 
bronchial  secretions,  which  is  recognized  as  the  cause  of  the  disease.  It  is  a 
nnail,  non-motile  organism,  which  stains  well  in  Loeffier's  methylene  blue,  or 
in  a  dilate,  pale-red  solution  of  carbol-fuchsin  in  water.  On  culture  media 
it  grows  only  in  the  presence  of  haemoglobin.  In  the  presence  of  contaminat- 
ing organisms,  especially  the  staphylococcus  aureus,  the  growth  of  influenza 
colimies  is  particularly  luxuriant.  The  organism  is  probably  frequently  over- 
looked in  mixed  cultures  because  of  failure  to  recognize  the  character  of  these 
colonies  in  symbiosis.  The  bacilli  are  present  in  enormous  numbers  in  the 
nasal  and  bronchial  secretions  of  patients,  in  the  latter  almost  in  pure  cultures. 
They  persist  often  after  the  severe  symptoms  have  subsided. 

The  much-discussed  question  whether  during  the  presence  of  an  epidemic 
human  influenza  attacks  animals  must  be  answered  in  the  negative.  In  great 
pandemics  of  influenza  the  general  rule  seems  to  hold  that  other  diseases  do 
not  prevail  to  the  same  extent,  but  it  may  be  that  other  diseases  are  wrongly 
included  under  influenza. 

Sjmptomi. — The  incubation  period  is  "from  one  to  four  days;  oftenest 
three  to  four  days."  The  onset  is  usually  abrupt,  with  fever  and  its  associated 
phoiomena. 

Types  of  the  Disease. — The  manifestations  are  so  extraordinarily  complex 
thtt  it  is  best  to  describe  them  under  types  of  the  disease. 

1.  Rbspiratory. — The  mucous  membrane  of  the  respiratory  tract  from 
the  nose  to  the  air-cells  of  the  lungs  may  be  regarded  as  the  seat  of  election 
of  the  influenza  bacilli.  In  the  simple  forms  the  disease  sets  in  with  coryza, 
ind  presents  the  features  of  an  acute  catarrhal  fever,  with  perhaps  rather 
more  prostration  and  debility  than  is  usual.  In  other  cases  after  catarrhal 
mnptoms  bronchitis  occurs,  the  fever  increases,  there  is  delirium  and  much 
prostration,  and  the  picture  may  even  be  that  of  severe  typhoid  fever.  The 
grtfer  respiratory  conditions  are  bronchitis,  pleurisy,  and  pneumonia.  The 
tis  has  really  no  special  peculiarities.     The  sputum  is  supposed  by 
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many  to  bo  distinctive.  Sometimes  it  h  in  extraordinary  amounts,  very  thin, 
and  cimtaining  purulent  raast^es.  PfeitTer  regards  Hputum  of  a  greenish-yellair 
color  and  in  coin-like  lumpen  as  ali«ost  eharaeterit^tic  of  influenza.  In  other 
cases  there  may  be  a  dark  red,  Idt^ody  sputum.  One  of  the  most  distre&siiig 
sequels  of  the  intluenza  bronchitis  is  ditriisi*  hronrhieetasi?!,  of  which  I  have 
seen  several  instaiit^^.  It  occasionally  happens  that  the  bronchitis  is  of  great 
intensity  and  reaches  the  finer  tubes,  so  that  the  patient  becomes  eyanosed  or 
even  asphyxiated. 

Intluenza  piieumooia  is  one  of  the  most  serious  manifestations,  and  may 
flepend  upon  Pfeilfer's  bacillus  itself,  or  is  the  result  of  a  mixed  infection, 
The  true  intluenza  pnenmonia  is  most  commonly  lobular  or  catarrhal,  prolh 
ably  never  croupous,  JIuch  of  the  mortality  of  the  disease  depends  upon  tb* 
fatal  character  nf  this  cnmjjlication.  The  clinical  course  of  the  cases  is  often 
irregular  and  the  .'^yniptorus  are  nhscure  or  inasktKl, 

Influenza  pleurisy  is  more  rare,  but  cases  of  primary  involvement  of  thft 
pleura  are  repjrtc^l.  It  is  very  apt  to  lead  to  euipyema.  Pulmonary  tubercun 
losis  is  usually  much  aggravated  Ijy  an  attack  of  influenza, 

2.  Nekvocts  Fokm. — Without  any  catarrhal  syrojitoms  there  are  severe 
headache,  pain  in  the  back  and  joints,  with  [irofound  prostration.  Amrmg  \\\ 
more  serious  complications  may  be  mentioned  meningitis  and  encephalitis^,  t 
latter  leading  to  hemiplegia  or  monoftlegia.  Al^scess  of  the  brain  has  ffvllow«5^ 
in  acute  cases,  Myelitis,  with  symptoms  like  an  acute  Landry's  paralysis,  haK 
occurred,  and  spastic  [itinijjlegia  or  a  pscmh>-tabes  may  follow  an  attack 

The  influenza  bacillus  has  been  demonstrated  by  lumbar  puncture  durtni 
life  and  in  the  meninges  after  death.     All  forms  of  neuritis  are  not  uneom 
mon,  and  in  some  cases  are  characterized  by  nmrkt^  disturbance  of  moti< 
and  sen.sation.     Judging  from  the  aceonnts  in   the  literature,  almost  ev( 
form  of  disease  of  the  nervous  system  may  follow  influenza. 

Among  the  most  important  of  the  nervous  sequeUe  are  depression  of  spiritl| 
melancholia,  and  in  some  cases  dementia. 

3.  tiASTrKHiNTESTJNAL  lM)itM. — With  the  onset  of  the  fever  there  may 
nausea  and  vomiting,  or  the  attack  may  set  in  with  abdominal  pain,  profi 
diarrhtea,  and  colbipse.  In  some  epidemics  jaundice  has  been  a  com 
symptom.  In  a  considerable  nuuiber  of  the  cases  t!iere  is  enlargement  of  thi 
.spleen,  di'pt^ndiug  chietiy  upon  the  intensity  of  the  fever.  This  was  a  vei; 
rare  form  in  the  United  States. 

4.  Febrile  Fohm. — The  fever  in  intluenza  is  very  variable,  but  it  is 
portant  to  recognize  that  it  may  be  tlie  only  manifestation  of  the  disease, 
is  sometimes  nuirkedly  reujittent,  with  chills;  or  in  rare  eases  there  u  a  pro 
tracted,  continued  fever  of  several  weeks*  duration,  which  simulates  t>*p] 
closely   (W.  W.  Johnston). 

Complications. — The  perirardiiis  is  apt  to  be  latent.     Of  endocardi 
numlier  of  cases  have  been  refwrted.     There  have  been  at  least  thn^ 
at   the  Johns  Hopkins   Hospital   in  which  micro-organisms  morphol 
like  influenza  bacilli  have  been  isolated  from  the  vegetations  (Mabel  Ai 
The  malignant  form  may  occur.     Myocarditis  may  follow,  and  has  been 
cause  of  sudden  death.     Functional   disturbances  are  common,  palpitat 
bradycardia,  tachycardia,  and  angina-like  attacks,     PhlebitiiJ  and  throml 
of  various  vessels  have  been  described* 
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Sepiiccemia  was  demonstrated  in  four  of  eight  cases  by  Meimier  in  the 
cultivation  of  influenza  bacilli  from  the  circulating  blood. 

Peritonitis  is  rare.  There  have  been  a  few  cases  published,  only  one,  so  far 
as  I  know^  by  Hill  and  Fisch,  in  which  the  bacillus  was  demonstrated  in  the 
exudate. 

Cholelithiasis  may  follow  an  attack.  Influenza  bacilli  were  demonstrated 
in  pure  culture  in  the  pus  from  the  gall-bladder  by  Ileyroosky. 

The  increased  prevalence  of  appendicitis  has  been  attributed  to  influenza. 

Various  renal  affections  have  been  noted.  G.  Baumgarten  has  called  atten- 
tion to  the  frequency  of  nephritis.  Orchitis  has  been  also  seen.  Herpes  is 
common.  A  diffuse  erythema  sometimes  occurs,  occasionally  purpura.  Ca- 
tarrhal conjunctivitis  is  a  frequent  event.  Iritis,  and  in  rare  instances  optic 
neuritis,  have  been  met  with.  Acute  otitis  media  is  a  common  complication. 
I  have  seen  severe  and  persistent  vertigo  follow  influenza,  probably  from 
inToIvcment  of  the  labyrinth.  Bronchiectasis  may  follow.  I  have  seen  sev- 
eral cases ;  in  a  recent  fatal  one  of  three  years'  duration  the  bacilli  were  pres- 
mi  in  the  sputa. 

Since  the  late  severe  epidemics  it  has  been  the  fashion  to  date  various 
ailments  or  chronic  ill-health  from  influenza.  In  many  cases  this  is  correct. 
It  is  astonishing  the  number  of  people  who  have  been  crippled  in  health  for 
Tears  after  an  attack. 

Bia^osiB. — During  a  pandemic  the  cases  offer  but  slight  difficulty.  The 
profoundness  of  the  prostration,  out  of  all  proportion  to  the  intensity  of  the 
di>€ase,  is  one  of  the  most  characteristic  features.  In  the  respiratory  form 
the  diagnosis  may  be  made  b}^  the  bacteriological  examination  of  the  sputum, 
a  procedure  which  should  be  resorted  to  early  in  a  suspected  epidemic.  The 
differentiation  of  the  various  forms  has  been  already  sufficiently  considered. 

Treatment. — Isolation  should  be  practised  when  possible,  and  old  people 
^uld  be  guarded  against  all  possible  sources  of  infection.  The  secretions, 
nasal  and  bronchial,  should  be  thoroughly  disinfected.  In  every  case  the 
dkJoase  should  be  regarded  as  serious,  and  the  patient  should  be  confined  to 
bed  until  the  fever  has  completely  disappeared.  In  this  way  alone  can  serious 
complications  be  avoided.  From  the  outset  the  treatment  should  be  support- 
ing, and  the  patient  should  be  carefully  fed  and  well  nursed.  The  bowels 
ihouUl  Ik?  opened  by  a  dose  of  calomel  or  a  saline  draught.  At  night  10  grains 
of  Dover's  powder  may  be  given.  At  the  onset  a  warm  bath  is  sometimes 
grateful  in  relieving  the  pain  in  the  back  and  limbs,  but  great  care  should  be 
taken  to  have  the  bed  well  warmed,  and  the  patient  should  be  given  after  it 
a  drink  of  hot  lemonade.  If  the  fever  is  high  and  there  is  delirium,  small 
do^es  of  antip}Tin  may  be  given  and  an  ice-cap  applied  to  the  head.  The 
medicinal  antipyretics  should  l>e  used  with  caution,  as  profound  prostration 
■sometimes  occurs  after  their  employment.  Too  much  stress  should  not  be 
laid  upon  the  mental  features.  Delirium  may  be  marked  even  with  slight 
ferer.  In  the  cases  with  great  cardiac  weakness  stimulants  should  be  given 
freely,  and  during  convalescence  strAchnia  in  full  doses. 

The  intense  bronchitis,  pneumonia,  and  other  complications  should  re- 
wive  their  appropriate  treatment.  The  convalescence  requires  careful  man- 
agement, and  it  may  be  weeks  or  months  before  the  patient  is  restored  to  full 
health.    A  good  nutritious  diet,  change  of  air,  and  pleasant  surroundings  are 
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essential.    The  depressioB  of  spiriti*  following  this  diseaise  is  one  of  its  mo 

unpleasant  and  obstinate  features* 


XHC,    DENGUE. 

Definition* — An  acute  infectious  diseai^e  of  tropical  and  subtropical  re-j 
gions,  characterized  by  febrile  paroxysmi^,  pains  in  the  joints  and  niuscles^  ad 
initial  erytlicmatous,  and  a  terminal  polymorphous  erujition. 

It  is  known  as  hreak-bone  fever  fi*oiu  the  atrocious  character  of  the  paiii| 
and  dandy  fever  from  the  stiff,  dandified  gait.  The  word  dengue  h  sup- 
posed to  l>e  derived  from  a  Spanish,  or  possibly  Hindostanee,  er|nivalent  of 
the  word  dandy. 

History  and  Geographical  DistribntioiL. — The  disease  was  first  recognized 
in  1771)  in  Cairo  and  in  Java,  where  Brylon  described  the  outbreak  in  Bataviaj 
The  description  by  Benjamin  Ru«h  of  the  epidemic  in  Philadelphia  in  1780 
is  one  of  the  first  and  one  of  the  ver>'  best  accounts  of  the  disease.  Between 
1824  and  1828  it  was  prevalent  at  intervals  in  India  and  in  the  Southcra 
States.  S.  II.  Dickson  gives  a  graphic  description  of  the  disease  as  it  appeared^ 
in  Charleston  in  1828.  Since  that  date  there  have  been  four  or  five  wide* 
spread  epidemics  in  tropical  countries  and  on  this  continent  along  the  Gulfi 
States,  the  last  in  the  summer  of  1897.  None  of  the  rec*ent  epidemics  havo 
extended  into  llie  Northern  States,  but  in  188B  it  prevailed  as  far  north  aai 
Virginia.  It  has  prevailed  in  the  Philippine  Islands  among  the  United  Stated 
tro<»j)s  and  among  the  natives. 

Etiology. — The  rapidity  of  ditTusion  and  the  pandemic  character  are  tb 
two  most  important  features  of  dengue.  There  is  no  disease,  not  even  influ^ 
enza,  which  attacks  so  large  a  proportion  of  the  population.  In  tJalveston,  ii 
1897,  iJO,000  people  were  attacked  within  two  months,  it  appears  to  belonj 
to  the  group  of  exanthematic  fevers,  and  has  their  highly  infectious  charact 
The  question  of  the  specific  germ  is  still  undctidetl. 

As  the  disease  is  rarely  fatal,  no  obsen^ations  have  been  made  upon  itt] 
pathological  anatomy. 

Symptoms. — The  period  of  incubation  is  from  three  to  five  days,  during 
which  the  patient  feels  welh  The  attack  sets  in  suddenly  with  headache,  chilly 
feelings,  and  intense  aching  pains  in  the  joints  and  muscles.  The  tempera-^ 
ture  rises  gradually,  and  may  reach  106*^  or  107^  The  pulse  is  rapid,  and 
there  are  the  other  phenomena  associated  with  acute  fever — loss  of  apfwtite, 
coated  tongue,  slight  nocturnal  delirium,  and  concontratcfl  urine.  The  fac^ 
has  a  suffused,  bloated  appearance,  the  eyes  are  injected,  and  the  visible  mu- 
cous membranes  are  flushed.  There  is  a  congested,  erythematous  state  of  the 
skin.  Rush's  dei^cription  of  the  pains  is  worth  quoting,  as  in  it  the  Gpithell 
break-bone  occurs  in  the  literature  for  the  first  time.  "The  pains  w*hich 
accompanied  this  fever  were  exquisitely  severe  in  the  head,  back,  ajid  limbs. 
The  pains  in  the  head  were  sometimes  in  the  hack  parts  of  it,  and  at  othet 
times  Ibey  occupietl  only  the  cveballs.  In  some  people  the  pains  were  so  acutf 
in  their  backs  and  hips  that  they  could  not  lie  in  bed.  In  others,  the  paini 
affected  the  neck  and  arms,  so  as  to  produce  in  one  instance  a  difTlculty  of 
moving  the  fingers  of  the  right  hand.  They  all  complained  more  or  less  of  a 
soreness  in  the  seats  of  these  pains,  particularly  when  they  occupied  I 
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krytiM&llB.     A  few  complaiiii^  of  their  flesh  being  sore  to  the  touch  in  every 

['pot  of  the  body.     From  the!?ie  cr re u instances  the  disease  was  sometimes  he- 

to  liu  a  rhciiQiatism,  but  its  more  general  name  among  all  classes  of 

ae  wa»  the  break-bone  fever."     The  large  and  small  joints  are  affected, 

etinw*  -'  n,  and  become  swollen,  rcil,  and  painful.    In  some  cases 

911a  L  I  has  been  noteiL    Haemorrhage  from  the  mucous  mem- 

wms  noted  by  Rush.     Black  vomit  has  also  been  described  by  several 

ten, 

Tbe  fever  gradaally  reaches  its  maximum  by  the  third  or  fourtli  day;  tlie 

tbsai  enters  upon  the  apyretic  period,  which  may  last  from  two  to 

dajs^  and  in  whicli  he  feels  prostrated  and -stiff.     A  second  paroxysm 

then  occurs,  and  the  pains  return.     In  a  large  number  of  cases  an 

13  conmion,  which,  judging  from  the  description,  has  nothing  dis- 

Ijtfing  sometimes  macular,  like  that  of  uieasles,  sometimes  diffuse  and 

"MrilShnifoni].  or  papular,  or  licHen-like.      In  other  instances  the  rash  has 

l«i  deicTibed  m  urticarial,  or  even  vesicular.    The  rash  may  persist  for  a 

MKlll  after  the  nymptoms  have  disappeareti  (WooUey).    Certain  writers  de- 

mAt  mliii^  II   and  bypenemia  of  the  mucous  membrane  of  the  noi?e, 

Sntk^  and  tix.     Enlargement  of  the  lymph-glands  is  not  uncnmmon, 

ai  mar  persits-t  far  weeks  after  the  disappearance  of  the  fever.    Convalescence 

•-  -'•••t  '^-ot-ai-UHl*  and  there  is  a  degree  of  mental  and  physical  prostration 

f'ortion  to  the  severity  of  the  primary  attack.     The  pains  in 

1^  ^(DU  or   muscles,  sometimes  very  local,  may  persist  for  weeks.     Rush 

^^-  to  ihe  former,  stating  that  a  young  lady  after  recovery  said  it  should 

1  brwik*bt*art,  not  break-bone,  fever.    The  average  duration  of  a  mod- 

'.  iji  from  Sloven  to  eight  days.    Dengue  is  very  seldom  fatal,    Dick- 

*f  fh*atii^  in  the  Clmrleston  epidemic, 

t  Mm*  are  rare.     Insomnia  and  occasionally  delirium,  resemliling 

„  lUi   alcoholic  form,  have  been  ohsen^ed,  and  convulsions  in  children. 

'  of  the  muscles  may  occur  after  the  attack  (WooUey),    A  relapse  may 

'  de  ai*  two  weeks. 

l*he  dmf}nf/.^uf  of  the  disease,  prevailing  as  it  does  in  epidemic 

Iving  all  classes  indiscriminately,  rarely  offers  any  spi3cia!  diftx* 

—      ,r...^;,,.  eases  might  be  mistaken  at  first  for  acute  rheuraatisra.     The 

■prtant  qui**Cinn  of  the  ditferentiation  between  yellow  fever  and  dengue 

•iD  le  considered  later. 

fttate^it. — This  is  entirely  s\Tuptomatic,  Quinine  is  stated  to  be  a 
ppopikTlirtie,  but  on  insufllicient  grounds.  Hydrotherapy  may  be  em  ployed 
liitdacv  the  fever.  The  salicylates  or  autipyrin  may  be  trietl  for  the  pains, 
ikasb  Q^ualty,  however,  require  opium,  nnring  convalescence  iodide  of  potas- 
b  rrcommfnidHl  for  tlie  arthritic  pains,  and  tonics  are  indicated. 


XIV-     CEKEBRO-SPENAIi    FEVER* 

BiiattiaiL^ — An  infectious  disease,  occurring  sporadically  and  in  epidem- 
OL  cuaed  by  the  diphcoccuji  intrarelluJarls,  characterized  by  inflammation 
it  lb?  '-^^•^>  -spinal  meninges  and  a  clinical  course  of  great  irregidarity. 

T:  n  IS  also  known  by  the  names  of  malignant  purpuric  fever, 

firtiftj  Us^ut,  and  spotted  fever. 
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History. — ^\'ieiusseux  first  deseribc?d  a  ^tnall  outbreak  in  Geneva  in  1805. 
In  1S06  L.  Daniel^son  and  E.  Mann  ( Medical  and  Agricultural  Register,  Bos- 
ton) gave  an  account  of  ''a  singular  and  very  mortal  disease  which  lately 
made  its  appearance  in  Mctlford,  Ma^/' 

The  diseaiie  attracted  much  attention  and  wa^  the  suhjcct  of  pcveral  vm 
careful  studies.  The  Mas^sachuseit!^  Medical  Society,  in  18t»:>,  appointed 
James  Jacki^on,  Thomas  Welch,  and  J.  C  Warren  to  investigate  it  Eli^ha 
North's  little  book  (1811)  gives  a  full  account  of  the  early  epidemics.  StillA 
EDonograph  (1867)  and  the  elaborate  section  in  vol.  i  of  Jo^seph  rlonci?"  work* 
contain  detail:*  of  the  later  American  outbreaks.  Ilir^h^s  Ge4>i;raphiciil 
Pathology,  the  appendix  by  Onncro<l  to  his  article  in  Allbutt'8  Syj^tem,  ami 
Netter'ft  comprehen>sive  article  in  the  Twentieth  Centurv"  Practice,  vol.  xvi, 
give  full  detail  of  the  epidemics;  in  different  countries,  Hirsi'h  divida<  tho 
outbreakii  into  four  peri<^i?:  From  1805  to  1830,  in  which  tlic  dis<^as«;  wa* 
motit  prevalent  throughout  the  rnitetl  Stales;  a  RXtvnd  period,  from  1837  to 
1850,  when  the  disease  prevailed  exteasiveiy  in  France,  anil  there  were  a  few 
outbreaks  in  the  United  States;  a  third  period,  from  1854  to  1874,  when 
there  were  outbreaks  in  Europe  and  several  extensive  epidemics  in  Americiu 
During  the  eivil  war  there  were  comparatively  few  casi^  of  the  dii^ease.  It 
pre%ailed  extensively  in  the  Ottawa  Valley  early  in  the  seventies.  In  tlie 
fourth  period,  from  1875  to  the  preisent  time,  ihe  disease  ha.>  broken  out  in  a 
great  many  nylons*  During  tlie  past  fifteen  years  there  have  been  localized 
outbreaks  in  many  landiL  In  the  United  Stales,  during  1898-99,  it  prevailed 
in  mild  form  in  27  States.  There  have  been  more  than  1.000  deaths  in  Xew 
York  city  for  the  year  ending  February,  1905.  Tlie  outbreak  in  Boston  has 
been  desiribi^l  by  Councilman,  Mai  lory,  and  Wright,  in  Chicago  by  tlatvs  In 
Baltimore  by  the  writer  (Cavendish  liccture,  Philadelphia  Mtnlieal  Journal, 
1899),  and  in  New  York  by  Koplik.  It  is  a  rare  disease  in  Great  Britjiin, 
In  Ireland  there  have  Ux*n  a  few  outbreaks. 

Etiology. — Cerebro-spinal  fever  occurs  in  epidemic  and  in  eporadic 
forms.  The  epidemics  are  localized,  occurring  in  certain  regions,  an<l  are 
Tftrely  very  wide-spread.  As  a  rule,  country-  districts  have  l>een  more  aflhciiMl 
than  cities.  The  outbreaks  have  occurnnl  most  frequently  in  the  winter  and 
spring.  The  coufentration  of  individuals,  as  of  troops  in  large  barrackft, 
aeeros  to  be  a  special  factor,  and  epidemics  on  the  Continent  show  how  liable 
recruits  and  young  soldiers  are  to  tie  diseiise.  In  civil  life  chiblreu  and 
jTOung  adult"^  are  moist  sus^.t?ptible.  Of  KopUk's  77  cases  GO  per  cent  wtTe 
under  two  years  of  age.  Over-exertion,  long  marches  in  the  ht-at,  depa^ssing 
mental  and  bo<lily  surroundings,  and  the  misery  and  squalor  of  the  largi*  tene* 
ment  bougies  in  citi^  are  predisposing  causes.  The  disease  seems  not  to  be 
directly  contagious,  and  is  probably  not  tninsmittiHl  by  clothing  or  the  excre- 
tions. It  is  very  rare  to  have  more  than  one  or  twi*  cases  in  a  bouse,  and  in 
a  city  epidemic  the  distribution  of  the  ca^^es  is  verv*  irregular.  Councilman  hafi 
found  five  instances  in  which  the  same  individual  is  rep^irted  to  have  had  the 
disemse  twice. 

Sporadic  cfrthrO'jfpiHnl  ftvrr  occurs  in  all  the  larger  citi*^  and  in  the 
cotratiT  districts  of  America.  The  dis«>ase  Hngi^rs  in  a  city  indefinitely  after 
an  outbreak^  and  in  Boston,  Philadelphia,  and  Baltimore  a  moderate  number 
af  eases  occur  every  year.     It  seems  proliable  that  the  form  of  meningitii& 
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■  hwwn  as  the  posterior  basic  is  of  this  nature,  and  Still  at  the  Great  Ormond 
m  Street  Hospital  and  Hunter  and  Nuttall  have  isolated  an  organism  similar  to 
I  the  diplococcus  intraeellularis.  The  clinical  and  anatomical  features  of  this 
r  fonn  are  very  fully  discussed  by  Barlow  and  Ijees  in  Allbutf  s  System.  Kop- 
lik  in  the  recent  epidemic  in  New  York  foimd  cases  of  typical  posterior  basic 
meningitis  due  to  the  diplococcus  intraeellularis. 

Btcteriology. — In  1887  Weichselbaum  described  an  organism,  the  Diplo- 
coccus intraeellularis  meningitidis,  which  was  probably  the  same  as  one  pre- 
vioudy  found  by  Leichtenstem.  In  the  tissues  the  organism  is  almost  con- 
itantly  within  the  polynuclear  leucocytes.  In  cultures  it  has  well-character- 
ixed  features,  and  is  distinguishable  from  the  pneumococcus.  Since  Weichsel- 
hinm^s  observations  this  organism  has  been  met  with  in  all  carefully  studied 
q>idemics  of  the  disease.  In  the  Boston  outbreak,  in  35  of  the  cases  on  which 
post-mortem  examinations  were  made,  the  diplococci  were  demonstrated  in  all 
hot  4,  in  one  of  which  they  had  previously  been  found  in  fluid  withdrawn  by 
spinal  puncture.  The  other  3  cases  were  chronic.  The  recent  studies,  too,  in 
Piris  and  Germany  and  in  the  United  States  have  all  been  confirmatory  of  the 
constant  association  of  this  organism  with  the  disease. 

Morbid  Anatomy. — In  malignant  cases  there  may  be  no  characteristic 
changes,  the  brain  and  spinal  cord  showing  only  extreme  congestion,  which 
was  the  lesion  described  by  Vieusseux.  In  a  majority  of  the  acutely  fatal 
cases  death  occurs  within  the  first  week.  There  is  intense  injection  of  the 
pia-arachnoid.  The  exudate  is  usually  fibri  no-purulent,  most  marked  at  the 
ba.-*  of  the  brain,  where  the  meninges  may  be  greatly  thickened  and  plastered 
wer  with  it.  On  the  cortex  there  may  be  much  lymph  along  the  larger  fissures 
iiid  in  the  sulci ;  sometimes  the  entire  cortex  is  covered  with  a  thick,  purulent 
eiiulate.  It  deserves  to  be  recorded  that  Danielson  and  Mann  made  five  autop- 
fiesj  and  were  the  first  to  describe  "  a  fluid  reseml)ling  pus  between  the  dura 
md  pia  mater."  The  cord  is  always  involved  with  the  brain.  The  exudate  is 
more  abundant  on  the  posterior  surface,  and  involves,  as  a  rule,  the  dorsal 
ind  Inmbar  regions  more  than  the  cervical  portion. 

In  the  more  chronic  cases  there  is  general  thickening  of  the  meninges  and 
scattered  yellow  patches  mark  where  the  exudate  has  been.  The  ventricles  in 
the  acute  cases  are  dilated  and  contain  a  turbid  fluid,  or  in  the  posterior 
wniiia  pure  pus.  In  the  chronic  cases  the  dilatation  may  be  very  great.  The 
brain  gubstance  is  usually  a  little  softer  than  normal  and  has  a  pinkish  tinge ; 
foci  of  hiemorrhage  and  of  encephalitis  may  bo  found.  The  cranial  nerves  are 
Baially  involved,  particularly  the  second,  fifth,  seventh,  and  eighth.  The 
^inal  nerve  roots  are  also  found  imbedded  in  the  exudate. 

Microscopically,  the  exudate  consists  largely  of  polynuclear  leucocytes 
dosdy  packed  in  a  fibrinous  material.  In  some  instances  there  are  foci  of 
purulent  infiltration  and  haemorrhage.  The  neuroglia  cells  are  swollen,  with 
Urjje, clear,  and  vesicular  nuclei.  The  ganglion  cells  show  less  marked  changes. 
Diplococci  are  found  in  variable  numbers  in  the  exudate,  being  more  numer- 
008  in  the  brain  than  in  the  cord. 

Letioiii  in  Other  Parts. — In  one  of  the  Boston  cases,  examination  of  the 
nasal  secretion  during  life  showed  diplococci,  and  in  this  instance  there  was 
found  post  mortem  a  purulent  infiltration  of  the  mucous  membrane.  In  two 
other  cases  this  membrane  was  normal. 
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Lungs, — Pneumonia  and  pleurisy  have  been  described   in  the  d 
Councihnan  reports  tliat  in  the  recent  epidemic  in  13  cases  there  was  co 
gest ion  with  cedema,  in  7  broneho-pneuriionia,  in  2  characteristic  croupo 
pneumonia  with  pneuraococci;  in  8  pneumonia  due  to  the  diplacoccus  int 
cellularifi  was  present 

Spleen. — The  organ  varies  a  good  deal  in  size.     In  only  three  of  t 
Boston  fatal  cases  was  it  found  much  enlarged.    The  Hver  is  rarely  abnorm 
Acute  nephritis  is  sometimes  present.    The  intestines  show  sometimes  swell 
of  the  follicles. 

S3riiiptonis. — Cases  differ  remarkably  in  their  characters.     Many  diffe 
forms  have  been  described.    These  are  perhaps  best  grouped  into  three  elassesi 

1.  Malignant  Fohm, — This  fulminant  or  apoplectic  type  is  found  witl 
variable  frequency  in  epidemics.  It  may  occur  sporadically.  The  onset 
sudden,  usually  with  violent  chiiU,  headache,  somnolence,  spasms  in  the  m 
cles,  great  depression,  moderate  elevation  of  temperature,  and  feeble 
which  may  fall  to  fifty  or  sixty  in  the  minute.  Usually  a  purpuric  rash 
ops.  In  a  Philadelphia  case,  in  1888,  a  young  girl,  apparently  quite 
died  within  twenty  hours  of  this  form.  There  are  cases  on  record  in 
death  has  occurred  within  a  shorter  time.  Still<3  tells  of  a  child  of  five  y 
in  whom  death  occurred  after  an  illness  of  ten  hovirs;  and  refers  to  a 
reported  by  Gordon,  in  wliich  the  entire  duration  of  the  illness  "was  only  fiv< 
hours.    Two  of  Vieusseux's  cases  died  within  twenty-four  hours, 

2.  Ordinary  Form. — The  stage  of  incubation  is  not  knowTi.  The  disease 
usually  sets  in  suddenly.  There  may  be  premonitory  symptoms;  headache^ 
pains  in  the  back,  and  loss  of  appetite.  More  commonly,  the  onset  is  witi 
headache,  severe  chill,  and  vomiting.  The  temperature  rises  to  101°  or  102*, 
Tbe  pulse  is  full  and  strong.  An  early  and  important  symptom  is  a  painful 
stiffness  of  the  muscles  of  the  neck.  The  headache  increases,  and  there  ara 
photophobia  and  great  sensitiveness  to  noises.  Children  become  very  irritable 
and  restless.  In  severe  cases  the  contraction  of  the  muscles  of  the  neck  seta 
in  early,  tlic  head  is  drawn  back,  and,  when  the  muscles  of  the  back  an 
also  involved,  there  is  firthotonos,  which  is  mnre  common  than  opisthotonoa. 
The  pains  in  the  back  and  in  the  limbs  may  be  very  severe.  The  motor  symj^ 
toms  are  most  characteristic.  Tremor  of  the  muscles  may  be  present,  witl^ 
tonic  or  clonic  spasms  in  the  arms  or  legs.  Rigidity  of  the  muscles  of  tlii 
back  or  neck  is  very  common,  and  the  patient  lies  with  the  IkmIv  stiff  and  thi 
head  drawn  so  far  back  that  the  occiput  may  l>e  between  the  shoulder-blades^ 
Except  in  early  childhood  convulsions  are  not  common.  Strabismus  is  i 
frequent  and  important  symptom.  Spasm  of  the  muscles  of  the  fac^  may 
occur.  Cases  have  been  described  in  which  the  general  rigidity  and  stij 
was  such  that  the  body  could  be  moved  like  a  statue.  Paralysis  of  the 
muscles  is  rare,  but  paralysis  of  the  muscles  of  the  eye  and  the  face  is  nol 
uncommon. 

Of  sensory  symptoms,  headache  is  the  most  dominant  and  persists  from 
the  out.set.  It  is  chiefly  in  the  back  of  the  head,  and  the  pain  extends  int 
the  neck  and  back.  There  may  be  great  sensitiveness  along  the  spine,  and  h 
many  cases  there  is  general  hyperaesthesia. 

The  psychical  symptoms  are  pronounced.  Delirium  occura  at  the  on^et^ 
occasionally  of  a  furious  and  maniacal  kind.    The  patient  may  display  at  tb« 
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start  marked  erotic  symptoms.  The  delirium  gives  place  in  a  few  days  to 
stupor,  which,  as  the  effusion  increases,  deepens  to  coma. 

The  temperature  is  irregular  and  variable.  Eemissions  occur  frequently, 
and  there  is  no  uniform  or  tjrpical  curve  during  the  disease.  In  some  instances 
there  has  heen  little  or  no  fever.  In  others  the  temperature  may  reach  IDS'* 
or  106*,  or,  before  death,  108°.  The  pulse  may  be  very  rapid  in  children; 
in  adults  it  is  at  first  usually  full  and  strong.  In  some  cases  it  is  remark- 
ably slow,  and  may  not  be  more  than  fifty  or  sixty  in  the  minute.  Sighing 
respirations  and  Che3me-Stokes  breathing  are  met  with  in  some  instances. 
Unless  there  is  pneumonia  the  respirations  are  not  often  increased  in 
frequency. 

The  cutaneous  symptoms  of  the  disease  are  important.  Herpes  occurs  with 
I  frequency  almost  equal  to  that  in  pneumonia  or  intermittent  fever.  The 
petechial  rash,  which  has  given  the  name  spotted  fever  to  the  disease,  is  very 
Tariable.  Still6  states  that  of  98  cases  in  the  Philadelphia  Hospital,  no  erup- 
tion was  observed  in  37.  In  the  Montreal  cases  petechisB  and  purple  spots 
were  common.  They  appear  to  have  been  more  frequent  in  the  epidemics  on 
this  continent  than^in  Europe.  The  petechiae  may  be  numerous  and  cover  the 
entire  skin.  An  erythema  or  dusky  mottling  may  be  present.  In  some  in- 
stances there  have  been  rose-colored  hyperaemic  spots  like  the  typhoid  rash. 
Frticaria  or  erythema  nodosum,  ecthyma,  pemphigus,  and  in  rare  instances 
gangrene  of  the  skin  have  been  noted. 

Leucocytosis  is  an  early  and  constant  feature,  and  ranges  from  25,000  to 
40,000  per  cubic  millimetre.  It  persists  even  in  the  most  protracted  cases. 
In  one  of  our  cases  the  diplococcus  intracellularis  was  isolated  from  the  blood 
during  life. 

As  already  stated,  vomiting  may  be  a  special  feature  at  the  onset ;  but,  as 
I  rule,  it  gradually  subsides.  In  some  instances,  however,  it  persists  and 
becomes  the  most  serious  and  distressing  of  the  symptoms.  Diarrhoea  is  not 
common.  The  bowels  are  usually  confined.  The  abdomen  is  not  tender.  In 
the  acute  form  the  spleen  is  usually  enlarged. 

The  urine  is  sometimes  albuminous  and  the  quantity  may  be  increased. 
Gljcosuria  has  been  noted  in  some  instances,  and  in  the  malignant  types 
hannatuna. 

The  course  of  the  disease  is  extremely  variable.  Hirsch  rightly  states  that 
it  may  range  between  a  few  hours  and  several  months.  More  than  half  of  the 
deaths  occur  within  the  first  five  days.  In  favorable  cases,  after  the  S3rmptoms 
haie  persisted  for  five  or  six  days,  improvement  is  indicated  by  a  lessening  of 
the  spasm,  reduction  of  the  fever,  and  a  return  of  the  intelligence.  A  sudden 
fall  in  the  temperature  is  of  bad  omen.  Convalescence  is  extremely  tedious, 
and  may  be  interrupted  by  complications  and  sequelae  to  be  noted. 

3.  Anomalous  Forms. 

(a)  Abariive  Type. — The  attack  sets  in  with  great  severity,  but  in  a  day 
or  two  the  symptoms  subside  and  convalescence  is  rapid.  Striimpell  would 
diftinguish  between  this  abortive  variety,  which  begins  with  such  intensity, 
and  the  mild  ambulant  cases  described  by  certain  writers.  He  reports  a  case 
in  which  the  meningeal  symptoms  set  in  with  the  greatest  intensity  and  per- 
aisted  for  four  days,  the  temperature  rising  to  105.6^  F.  On  the  fifth  day 
the  patient  entered  upon  a  rapid  and  satisfactory  convalescence.  In  the  mild 
12 
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caeeSj  as  distingtiisihed  from  the  abort ive,  the  patients  complain  of  headache, 
nausea,  sensations  of  discomfort  in  the  back  and  limbs,  and  stifTness  in  the 
neck.  There  is  little  or  no  fever,  and  only  moderate  vomiting.  These  ea^ 
could  l>e  recognize*!  only  during  the  prevalence  of  an  epidemic. 

(b)  An  IniermiiUnt  Ttjpe  has  been  observed  in  many  epidemtrs,  and 
recognized  by  von  Ziemssen  and  Stille.  It  is  characterized  by  exacerbationa 
of  fever,  which  may  recur  daily  or  every  second  day,  or  follow  a  curve  of  aft 
intermittent  or  remittent  character.  The  pyrexia  resembles  that  of  pyagmit 
rather  than  malaria. 

(r)  Chronic  Form, — Hcubner  states  that  this  is  a  relatively  frequent 
form,  though  it  docs  not  seem  to  be  recognized  by  many  writers  on  the  subject. 
An  attack  may  be  protracted  for  from  two  to  five  or  even  six  montlis,  and 
may  cause  the  most  intense  marasmus.  It  is  characterized  by  a  series  of  recur- 
rences of  the  fever,  and  may  present  the  most  complex  symptomatolog)\  1% 
is  not  improbable  that  in  these  protracted  cases  clironic  hydrocephalus  oi; 
abscess  of  the  brain  is  present.  This  form  differs  distinctly  from  the  inter- 
mittent type.  Three  cases  in  our  series  were  of  this  chronic  form;  in  one 
the  disease  per^^isted  for  ninety  days, 

Complicatians. — Pleurisy,  pericarditis,  and  parotitis  are  not  uncommon 

Pneumonia  is  described  as  frequent  in  certain  outbreaks.  Immermanily 
found,  during  the  Erlangen  epidemic,  many  instances  of  the  combination  of 
pneumonia  with  meningitis,  but  it  does  not  seem  pfjssible  to  determine  whetluTj 
in  such  cases,  pneumonia  is  the  primary  disease  and  the  meningitis  seuontlary> 
or  vice  verm.  The  frequency  with  which  inflammation  of  the  meninges  o£ 
the  brain  complicates  pneumonia  is  well  known.  Councilman  suggests  that 
the  pneumonia  of  the  disease  is  not  the  true  croupous  form,  but  due  to  the 
diplococcus  meningitidis.  This  was  found  in  eight  of  the  Boston  cases,  and 
in  one  it  was  so  extensive  tliat  it  could  have  been  mistaken  for  the  ordinary, 
craupcms  pneumonia,  Cerebro-spinal  fever  sometimes  prevails  extensively  with 
ordinary  pneumonia,  as  in  New  York  in  the  winter  of  1903-'04.  Arthritis 
has  been  the  most  frequent  complication  in  certain  ejtideraics.  Many  joint* 
are  affected  simultaneouslv,  and  there  arc  swelling,  pain,  and  exudation,  some» 
times  serous,  sometimes  purulent.  This  was  first  observed  by  James  Jack- 
flon,  Sr,,  in  the  epidemic  which  he  described.    Enteritis  is  rare. 

Headache  may  persist  for  months  or  years  after  an  attack.  Chronic  hydro- 
cephalus occurs  in  certain  instances  in  children.  The  symptoms  of  this  Bri 
**  paroxysms  of  severe  headache,  pains  in  the  neck  and  extremities,  vomitings 
loss  of  consciousness,  convulsions,  and  involuntary  discharges  of  faeces  and 
urine"  (von  Zierassen).  Mental  feebleness  and  aphasia  have  occasionaliyi 
been  noted. 

Paralysis  of  individual  cranial  nerves  or  of  the  lower  extremities  may  per^ 
gist  for  some  time.  In  some  of  these  cases  there  may  be  peripheral  neuriti*^' 
as  Mills  suggested. 

Special  Senses, — Eye. — Optic  neuritis  may  follow  involvement  of  the  nerve 
in  the  exudation  at  the  base.  Acute  papillitis  was  found  in  6  out  of  40  caseaj 
examined  by  Ran«lolph.  The  inflammation  may  extend  directly  into  the  eye 
along  the  pia-arachnoid  of  the  optic  nerve,  causing  purulent  choroido-iritia 
or  even  keratitis.  A  neuritis  of  the  fifth  nerve  may  be  followed  by  keratitifli 
and  purulent  conjunctivitis. 
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Ear. — Deafness  very  often  follows  inflammation  of  the  labyrinth.  Otitis 
media,  with  mastoiditis,  may  occur  from  direct  extension.  In  64  cases  of 
meningitis  which  recovered,  Moos  found  that  55  per  cent  were  deaf.  He  sug- 
gesU  that  the  abortive  form  of  the  disease  may  be  responsible  for  many  cases 
of  early  acquired  deafness.  In  children  this  not  infrequently  leads  to  deaf- 
mutinn.  Von  Ziemssen  states  that  in  the  deaf  and  dumb  institutions  of  Bam- 
berg and  Nuremberg,  in  1874,  a  majority  of  the  pupils  had  become  deaf  from 
epidemic  cerebro-spinal  meningitis. 

NosB. — Coryza  is  not  infrequent  early  in  the  disease,  and  Striimpell  says 
fliat  in  many  of  his  cases  nasal  catarrh  preceded  the  meningitis.  He  suggests 
that  the  latter  may  be  caused  by  iofection  from  the  nose.  Certainly  the  nasal 
tecretion  appears  frequently  to  contain  the  diplococci — in  18  cases  examined  by 
Scberrer,  and  in  10  out  of  15  of  the  Boston  cases. 

DiagBOfit. — Much  has  been  done  of  late  to  enable  the  practitioner  to 
lecognize  definitely  the  existence  of  meningitis  and  of  the  various  forms. 

(a)  The  fever,  headache,  delirium,  retraction  of  the  neck,  tremor,  and 
rigidity  of  the  muscles  are  most  important  signs.  As  already  mentioned,  in 
tte  meningitis  of  cerebro-spinal  fever  the  spinal  symptoms  are  very  much 
more  marked  than  in  the  other  forms.  One  has  constantly  to  bear  in  mind 
that  certain  cases  of  typhoid  fever  and  of  pneumonia  closely  simulate  cerebro- 
fpinai  meningitis.  Long  ago  Stokes  made  the  wise  observation  that  "  there  is 
ao  single  nervous  symptom  which  may  not  and  does  not  occur  independently 
of  tny  appreciable  lesion  of  the  brain,  nerves,  or  spinal  cord." 

(6)  Among  the  special  diagnostic  features  may  be  mentioned: 

Keeniq's  Sign. — When  the  thigh  is  flexed  at  right  angles  to  the  abdomen, 
tiie  leg  can  be  extended  upon  the  thigh  nearly  in  a  straight  line.  If  menin- 
gitis be  present,  strong  contractures  of  the  flexors  prevent  the  full  extension 
of  the  leg  on  the  thigh. 

Lumbar  Punctcre. — The  procedure  is  quite  harmless,  and  in  a  majority 
of  the  cases  can  be  done  without  general  anaesthesia,  with  the  aid  of  a  local 
freenng  mixture.  As  a  rule,  it  is  best  in  children  to  give  a  whiff  or  two  of 
chloroform.  The  patient  is  turned  on  the  right  side  with  the  back  bowed,  the 
bees  drawn  up,  and  the  left  shoulder  forward.  As  a  rule,  there  is  no  diffi- 
culty in  finding  the  spinal  processes,  and  with  the  thumb  or  index  finger  of 
the  left  hand  as  a  guide,  a  small  aspirator  needle  or  that  of  the  antitoxin 
rrringe  is  inserted  to  one  side  of  the  median  line  and  thrust  deeply  into  the 
third  lumbar  interspace  in  an  upward  and  inward  direction.  At  a  variable 
dirtance,  according  to  the  age  and  musculature,  the  needle  enters  the  spinal 
Cttal — about  two  and  a  half  centimetres  in  infants  and  from  four  to  six  centi- 
iBetres  in  adults. 

The  fluid  runs,  as  a  rule,  drop  by  drop,  and  when  meningitis  is  present  it 
i»  tiimally  turbid,  sometimes  purulent,  occasionally  bloody.  Meningitis  may 
be  present  with  a  clear  fluid.  The  pressure  under  which  the  fluid  flows 
oiT  reach  250-300  mm.  of  Hg.,  the  normal  being  about  120  mm.  Cover- 
?latt  preparations  should  be  made  and  studied,  and  the  character  of  the 
organisms  carefully  noted.  The  cover-slip  preparations  may  give  the 
diagnosis  at  once.  In  acute  cases  of  cerebro-spinal  fever  the  organisms 
■»T  be  present  in  large  numbers.  There  is  rarely  any  difficulty  in  de- 
termining between   the   pneumococcus   and   the  diplococcus   intracellularis. 
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Should  the  fluid  be  sterile  and  tuberculosis  suspected,  a  guinea-pig  may  b6 
inoculated. 

Prognoiii, — Hirsch  states  that  the  mortality  has  ranged  in  various  epi^ 
demies  from  20  to  75  per  cent.  In  children  the  death-rate  u  much  highei 
than  in  adults.  Oases  with  deep  coma,  repeated  convulsions,  and  high  fevei 
rarely  recover.  The  outlook  in  the  protracted  cases  is  not  good,  though  Heub* 
ner  gives  an  instance  of  a  lad  of  seven*  who  was  ill  from  the  end  of  Februar 
until  the  end  of  June,  with  repeated  recurrences^  was  worn  to  a  skeleton^  aiu 
yet  completely  recovered. 

Treatment, — The  high  rate  of  mortality  which  has  existed  in  most  epi 
demies  indicates  the  fiitility  of  the  various  therapeutical  agents  which  hB,7i 
been  recommended.  When  we  consider  the  nature  of  the  local  disease  ani 
the  fact  that,  so  far  as  we  know,  simple  and  tuberculous  cerebro-spinal  menim 
gitis  are  invariably  fatal,  we  may  wonder  rather  that  recovery  follows  14 
any  case. 

In  strong  robust  patients  the  local  abstraction  of  blood  by  wet  cups  oa 
the  nape  of  the  neck  relieves  the  pain.  General  blix^dletting  is  rarely  ind* 
cated.  Cold  to  the  head  and  spine,  which  was  used  in  the  first  epidemics  bj 
New  England  physicians,  is  of  great  service.  A  bladder  of  ice  to  the  hea<^ 
or  an  ice-cap,  and  the  spinal  ice-bag  may  be  continuously  employed.  ThI 
latter  is  very  beneficial.  Hydrotherapy  should  be  systematically  used,  in  thi 
form  of  the  tub  bath,  at  98"",  as  recommended  by  Aufrecht.  Ketter  speak| 
highly  of  its  good  effects^  and  we  have  also  seen  it  do  good.  It  may  be  givei 
every  third  hour.  If  any  counter-irritation  is  thought  necessary,  the  skin  01 
the  back  of  the  neck  may  be  lightly  touched  with  the  Paquelin  thermocautery; 
Blisters,  which  have  l>een  used  so  much,  are  of  doubtful  benefit.  The  lumbal 
puncture  seems  helpful  in  cases  with  coma  or  convulsions,  and  in  any  case  il 
does  no  harm.  Of  internal  remedies  opium  may  be  given  freely,  best  as  mof* 
phia  hypodermically.  Mercury  has  no  j^pecial  influence  on  meningeal  inflam< 
mation.  Iodide  of  potassium  is  warraJy  recommended  by  some  writers,  QtUDs 
ine  in  large  doses,  ergot,  belladonna  and  Calabar  bean  have  had  advocatei! 
Bromide  of  potassium  may  be  employed  in  the  milder  cases,  hut  it  i^  not  M 
useful  as  morphia  to  control  the  spasms.  Intraspinal  injections  have  beei 
tried,  and  in  one  of  our  cases  Cushing  opened  and  drained  the  spinal 
Diphtheria  antitoxin  has  been  used  with  success  in  the  recent  New 
epidemic. 

The  diet  should  be  nutritious,  consisting  of  milk  and  strong  broths  whi| 
the  fever  persists.  Many  cases  are  very  difficult  to  feed,  and  Heubner  reconl 
mends  forced  alimentation  with  the  stomach-tube.  The  cases  seem  to  l)ea 
stimulants  well,  and  whisky  or  brandy  may  be  given  freely  when  there  art 
signs  of  a  failing  heart. 

XV*    LOBAE   PNEUMONIA. 

(CroupouB  or  Fibrinoui  Pneumonia;  Pneumomtis;  liM&g  Fever.) 

Definition, — An  infectious  disease  characterized  by  inflammation  of  th< 
lungs,  tr>xa?mia  of  varying  intensity,  and  a  fever  that  usually  terminates 
crisis.     Secondary"  infective  processes  are  common.     The  Mirrococruj?:  Inn 
latus  of  Fraenkel  is  present  in  a  large  proportion  of  the  causes. 
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ffistory. — ^The  disease  was  known  to  Hippocrates  and  the  old  Greek  physi- 
cians, by  whom  it  was  confounded  with  pleurisy.  Among  the  ancients,  Are- 
\gra&  gave  a  remarkable  description.  "  Ruddy  in  countenance,  but  especially 
the  cheeks ;  the  white  of  the  eyes  very  bright  and  fatty ;  the  point  of  the  nose 
lit;  the  veins  in  the  temples  and  neck  distended;  loss  of  appetite;  pulse,  at 
fat,  large,  empty,  very  frequent,  as  if  forcibly  accelerated ;  heat  indeed,  exter- 
Mlly,  feeble,  and  more  hmnid  than  natural,  but,  internally,  dr}*^  and  very  hot, 
bv  means  of  which  the  breath  is  hot ;  there  is  thirst,  dryness  of  the  tongue, 
deare  of  cold  air,  aberration  of  mind;  cough  mostly  dry,  but  if  anything  be 
broo^t  up  it  is  a  frothy  phlegm,  or  slightly  tinged  with  bile,  or  with  a  very 
Jorid  tinge  of  blood.  The  blood-stained  is  of  all  others  the  worst."  At  the 
end  of  the  seventeenth  and  the  beginning  of  the  eighteenth  century  Morgagni 
ind  Valsalva  made  many  accurate  clinical  and  anatomical  observations  on  the 
disetse.  Our  modem  knowledge  dates  from  Laennec  (1819),  whose  masterly 
description  of  the  physical  signs  and  morbid  anatomy  left  very  little  for  subse- 
(joent  observers  to  add  or  modify. 

Inddence. — One  of  the  most  wide-spread  and  fatal  of  all  acute  diseases, 
pneumonia  has  become  the  "  Captain  of  the  Men  of  Death,"  to  use  the  phrase 
^plied  by  John  Bimyan  to  consumption.  In  England  and  Wales  in  1903 
there  were  40,725  deaths  from  this  cause;  13,208  were  attributed  to  lobar 
pneomonia,  17,425  to  broncho-pnemnonia,  10  to  epidemic  pneumonia,  216 
to  septic  pneumonia,  while  19,869  were  registered  as  from  pneumonia  without 
further  qualification.  In  1902  there  were  26,526  deaths  from  all  forms  of 
pneumonia,  21,623  in  1901,  and  26,147  in  1900.  The  total  number  of  deaths 
rose  above  20,000  in  1890  and  1891  after  the  influenza,  and  fell  again  in  1894 
to  18,000  (Tatham).  The  United  States  Census  Report  for  1900  gives  106.1 
daths  from  pneumonia  per  1,000  deaths,  against  90.6  in  1890  and  83.30  in 
1880.  An  apparent  increase  is  noted  in  the  larger  cities,  particularly  New 
York  and  Chicago.  In  Greater  New  York  in  1904,  out  of  a  total  of  42,700 
daths,  there  were  8,360  deaths  from  pneumonia,  19.5  per  cent,  against  16.6 
percait  in  1903,  17  per  cent  in  1902,  16  per  cent  in  1901,  and  14.7  per  cent 
in  1898.  In  Chicago  for  the  year  1903,  out  of  a  total  of  28,914  deaths,  4,629, 
or  16  per  cent,  were  from  pneumonia,  an  increase  of  18  per  cent  since  the 
yec  1900  (Reynolds).  Whether  pneumonia  is  increasing  is  not  easy  to  say. 
Fulton  has  made  a  very  careful  study  of  the  problem,  and  decides  that  in 
American  cities  it  is  a  question  of  perversion  of  statistics;  that  the  evidence 
indicates  that  the  incidence  of  lobar  pneumonia  in  the  major  part  of  the  popu- 
Ittion  is  diminishing,  and  that  a  very  large  part  of  the  supposed  increased 
mortality  is  due  to  the  conglomerate  group  of  broncho-pneumonias,  nearly  all 
of  which  are  secondary  or  complicating  causes  of  death. 

Kode  of  Study. — No  acute  disease  requires  more  careful  study  on  the  part 
of  the  student  and  practitioner.  Its  great  frequency  and  the  high  mortality 
make  it  the  most  important  of  all  the  acute  infections.  The  critical  termina- 
tion from  the  fifth  to  the  tenth  day  favors  erroneous  judgment  on  the  methods 
of  treatment.  Senior  students  should  get  a  thorough  first-hand  acquaintance 
»ith  the  natural  history  of  the  disease.  For  some  years  I  have  adopted  the 
ttteful  plan  of  presenting  the  pneumonia  experience  of  the  hospital  in  a  uni- 
form manner.  The  cases  are  grouped  as  (1)  Ordinary  lobar  pneumonia;  (2) 
Tenninal  and  secondary  pneumonias;   (3)   Pneumonias  following  accident, 
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OfH^ration,  and  aiuesthesia;  (4)  Cases  admitted  with  the  complications  of 
pneumonia,  as  empyema,  etc.;  (5)  Ca^es  diagnosed  as  pneumonia  which 
turn  out  some  other  disease,  as  acute  pneumonic  phthisis  and  pneumo* 
typhoid.  The  cases  are  tabulated  on  the  blackboard  in  the  amphitheatre 
and  at  the  end  of  the  session  the  chairman  of  the  pneumonia  committ^ 
reads  an  analytical  report.  In  this  way  the  third-  and  fourth-year  sru* 
dents  have  presented  the  entire  experience  of  two  sessions,  amounting  usu-j 
ally  to  above  100  cases,  a  large  proportion  of  which  they  have  studied  praor 
tically  in  the  wardg. 

Etiology. — Age. — To  the  sixth  year  the  predisposition  to  pneumonia  ifl 
marked;  it  diminishes  to  the  fifteenth  year,  but  then  for  each  subsequent 
decade  it  increases.  For  children  Holt's  statistics  of  500  cases  give:  First 
year,  15  per  cent;  from  the  second  to  the  sixth  year,  62  per  cent;  from  the 
seventh  to  the  eleventh  year,  *>1  per  cent;  from  the  twelfth  to  the  fourteenth 
year,  2  per  cent*  Lobar  pneumonia  has  been  met  with  in  the  new-born.  Th© 
relation  to  age  is  well  shown  in  the  last  U.  S.  Census  Report  for  1900.  TI10 
death-rate  in  persons  from  fifteen  to  forty-five  years  was  100.05  per  1 00^000 
of  population;  from  forty*five  to  sixty-five  years  it  was  263.12;  and  in  per- 
sons sixty- five  years  of  age  and  over  it  was  733.77.  Pneumonia  may  well 
be  called  the  friend  of  the  aged.  Taken  off  by  it  in  an  acute,  short,  not 
often  painful  illness,  the  old  man  escapes  those  "  cold  gradations  of  decay  '* 
80  distressing  to  himself  and  to  his  friends. 

Sex. — Males  are  more  frequently  affected  than  females. 

Race, — In  the  United  States  pneumonia  is  more  fatal  in  negroes  thai^ 
among  the  wWtes.  Among  the  former,  at  the  Johns  Hopkins  Hospital,  tht 
mortality  was  rarely  under  30  per  cent,  against  an  average  of  about  25  "pet 
cent  in  the  latten 

Social  Condition. — The  disease  is  more  common  in  the  cities.  Individ* 
uals  who  are  much  exposed  to  hardship  and  cold  are  particularly  liable  to  the 
disease.  Newcomers  and  immigrants  are  stated  to  be  less  susceptible  than 
native  inhabitants. 

Personal  Condition, — ^Debilitating  causes  of  all  sorts  render  individualt 
more  susceptible.  Alcoholism  is  perhaps  the  most  potent  predisposing  factor, 
Robust,  healthy  men  are,  however,  often  attacked. 

Previous  Attack. — No  other  acute  disease  recurs  in  the  same  individual 
with  such  frequency.  Instances  are  on  record  of  individuals  who  have  had 
ten  or  more  attacks.  The  percentage  of  recurrences  has  been  placed  as  higfai 
as  50.  Netter  glvea  it  as  31,  and  he  has  collected  the  statistics  of  eleveii 
observers  who  place  the  percentage  at  2G.8.  Among  the  highest  figures  tot 
recurrences  are  those  of  Benjamin  Rush,  28,  and  Andral,  16. 

Trauma — Coxtosion-pneumonia. — Pneumonia  may  follow  directly  upon 
injury,  particularly  of  the  chest,  without  necessarily  any  lesion  of  the  lung. 
Litten  gives  4.4  per  cent.  Stern  2.8  per  cent.  There  have  been  several  wel^ 
marked  cases  at  the  Johns  Hopkins  Hospital.  Stem  describes  three  clini- 
cal varieties:  first,  the  ordinary  lobar  pneumonia  following  a  contusion, 
of  the  chest  wall;  second,  atv^iical  cases,  with  slight  fever  and  not  rerj: 
characteristic  physical  signs;  third,  cases  with  the  physical  signs 
features  of  broncho-pneumonia.  The  last  two  varieties  have  a  favorabi 
prognosifi.     According  to  Ballard,  workers  in  certain  phosphate  factorii 
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they  breathe  a  very  dusty  atmosphere,  are  particularly  prone  to  pneu- 
mmiuL 

CciLO  has  been  for  years  regarded  as  an  important  etiological  factor.  The 
tffviQcnf  fiucurrence  of  an  initial  chill  han  been  one  reason  for  thi8  wide-spread 
MieL  Ad  to  the  doiH*  a^i^ieiatiou  of  pneumonia  with  exposure  there  can  be 
10  qOMlioii.  We  see  the  di^*ase  occur  either  promptly  after  a  wetting  or  a 
(Ullijig  dtie  to  some  unusual  exposure,  or  come  on  after  an  ordinary  catarrh 
«<  HOC  or  two  days'  duration.  Cold  is  now  regarded  simply  as  a  factor  in  low- 
mmg  the  resistance  of  the  bronchial  and  pulmonary  tissues. 

Climate  axd  Skasox. — Climate  does  not  appear  to  have  very  much  influ- 
«oe,  li  {meumooia  prevails  equally  in  hot  and  cold  countries*  It  is  stated  to 
b  won*  preTalent  in  the  Southern  than  in  the  Northern  States,  but  an  exara- 
batiaa  of  the  Censua  Reports  ^hows  that  there  is  very  little  difference  in  the 
iVMi  State  groupie 

Miieb  more  important  ia  the  influence  of  season.  Statistics  are  almost 
■HDiiiDOtts  in  placing  the  highest  incidence  of  the  disease  in  the  winter  and 
i|raig  moinths.  In  Montreal,  January,  the  coldest  month  of  the  year,  but 
wA  ilBiidy  temperature,  has  usually  a  comparatively  low  death-rate  from 
f  iHiiiniii  The  large  statieitics  of  Seitz  from  Munich  and  of  Seibert  of  New 
Tofk  giTv  the  highesit  percentage  in  February  and  March, 

lirtiririogy  of  Acute  Lobar  Pneumonia, — (a)  Micbococcus  lanceola* 

W»,  PlTMntOOOCCUS  OB  DiPLoeOCCrs  PNEUMONI.t:  OF  FiLVEXKEL  AND  WeICH- 

mULAUM, — In  September,  1880,  Sternberg  inoculated  rabbits  with  his  own 
«I3T4  mod  is>olated  a  micrococcus.  The  publication  was  not  made  until  April 
■^L  Pasteur  diacovered  the  same  organism  in  the  saliva  of  a  child  dead 
•s  e^^irophobiA  in  Deceml^r,  1880,  and  the  priority  of  the  discovery  belongs 
lihim,  as  his  publication  is  date^l  January  18,  188L  There  was,  however, 
liatfpairion  that  this  organism  was  concerned  in  the  etiology  of  loliar  pucu- 
Mtta,  and  it  waa  not  really  until  April,  1884,  that  A.  Fraenkel  determined 
Atf  thfl  oritanism  found  by  Sternberg  and  Pasteur  in  the  saliva,  and  known 
ft  thiR  coccus  of  sputum  septioemia,  was  the  most  frequent  organism  in  acute 
fHmoitta.  At  first  there  was  a  goo^l  deal  of  confusion  between  this  and 
ftl  orfuiism  d^cribod  by  Friedlander,  Noveml>er,  1883,  which  is  now  known 
}ifietniio-bacilluH,  Fraenkel  and  Weichselbaum,  in  188G,  demonstrated 
^  diploeocctis  in  most  cases  of  croupous  pneumonia,  and  later  studies  have 
it  pfobftUle  that  this  organism  is  the  sole  cause  of  genuine  acute  lobar 

The  organism  is  a  somewhat  elliptical,  lance*shaped  coecus^  usually  occur- 
B^ia  pftir^;  heni*e  the  term  diploeoocus.  It  is  readily  demonstrated  in  cover- 
0m  preparations  with  the  usual  dyes  and  by  the  Gram  method.  About  the 
^p*<— !  in  the  sputum  a  capsule  can  always  be  demonstratml.  Its  cultural 
ai  hiohfkml  properties;  present  many  variations,  for  a  consideration  of  which 
tki  ftudesit  is  referred  to  the  tejtt-books  on  bacteriology.  Scarcely  any  pecul- 
iantj  1ft  constaiit,  A  large  number  of  varieties  have  been  cultivated.  Its 
karidp  to  Strfpioc4?€cuji  pyogenea  is  regarded  by  many  as  very  dose,  but  the 
Jtalilii  temm^water  medium,  containing  inulin,  recommended  by  Hiss,  serves 
%  datn^uiAh  the  pneumoccx-cus  from  the  streptococcus. 

AMnftn^ioii  in  ih€  Body. — In  the  bronchial  secretions  and  in  the  affected 
lag  llie  pnmjaDOOOCCiis  is  readily  demonstrated  in  cover^slips,  and  in  the  latter 
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in  sections.    By  using  large  quantities  of  blood  (from  3  to  G  cc.)  with  a  dilu* 
tion  of  over  one  to  twelve  of  a  liquid  culture  medium,  preferably  broth,  Kinsey  ' 
was  able  to  isolate  the  pBeuinococcus  from  the  blood  during  life  in  19  of  25 
cases  (76  per  cent). 

MicrococciirS  hmceolatus  under  Other  Conditions. — In  this  connection  a  wry 
important  point  is  tlie  presence  of  the  virulent  organism  in  the  moutli  and 
bronchial  secretions  of  healthy  individuals — 20  per  cent,  according  to  Netler's 
observations.  It  occurs  also  in  a  non-virulent  state,  and  may  be  regarded  aa 
a  regular  inhabitant  of  the  mouth  and  pharynx. 

In  Other  Diseases. — The  organism  is  very  widely  distributed,  and  is  found 
in  many  other  conditions  besides  croupous  pneumonia.     It  is  a  comraon  cause 
of  primary  and  secondary  broncho-pnenmonias,  and  has  been  found  also  in  \ 
pleurisy,   pericarditis,   meningitis,   peritonitis,   acute  synovitis,   otitis*   endo- 
carditis, etc. 

An  acute  general  infection  with  micrococcus  lanceolatus  without  local* 
ized  foci  may  prove  rapidly  fatal,  constituting  a  pncumococcus  scpHcamia 
comparable  to  the  typhoid  septicaemia  already  describcnl,  Townsend  has  re- 
ported a  remarkable  case  of  a  girl  aged  six.  who  had  pain  in  the  abdomen, 
vomiting,  and  a  temperature  of  104.2^.  There  was  no  exudate  in  the  throat 
Twenty-four  hours  from  the  beginning  of  the  symptoms  she  had  a  convulsion, 
and  died  six  hours  later.  There  was  found  a  general  infection  with  the  pneu- 
mococcus,  which  occurred  in  the  blood,  lungs,  spleen,  and  kidneys*  In  Flex- 
ner's  study  of  terminal  infections  micrococcus  lanceolatus  was  found  four 
times  in  acute  peritonitis,  eleven  times  in  acute  pericarditis,  live  times  in 
acute  endocarditis,  three  times  in  acute  pleurisy,  and  three  times  in  acute 
meningitis. 

Outside  the  body  the  organism  has  been  found  in  the  dust  and  sweepings 
of  rooms. 

{h)  Bacillus  pxeumoni.^  of  FriedlInder.^ — This  is  a  larger  organism 
than  the  pneumococcus,  and  appears  in  the  form  of  ptlump,  short  rods.  It  also 
Bhows  a  capsule,  hut  presents  marked  biological  and  cultural  differences  from 
FraenkeFs  pneumocoecus.  It  occurred  in  9  of  Weichselba urn's  1*29  cases.  It 
may  cause  broncho-pneumonia  and  other  affections,  but  probably  is  not  a 
cause  of  genuine  lobar  pneumonia.  The  exudate  in  pneumonias  caused  by 
this  bacillus  is  usually  more  viscid  and  poorer  in  fibrin  than  that  in  diplo- 
coccus  pneumonias, 

(c)  Other  Organisms.— Various  bacteria  may  be  associated  with  the 
pneumococcus  in  lobar  pneumonia,  the  most  common  of  these  being  Strep- 
iococviis  pyogenes,  the  pyogenic  staphylococci,  and  Friedliinders  pneumo- 
baciUus;  but  while  these  latter  may  cause  broncho-pneimionias.  they  have 
not  been  satisfactorily  demonstrated  to  be  other  than  secondary  invaders 
in  lobar  pneumonia.  Likewise  the  pneumonias  caused  by  Banllus  typho$m. 
Bacillus  diphiherim^  and  the  influenza  bacillns  are  not  to  be  identified  with 
true  lobar  pneumonia. 

Clinically,  the  infect  iotts  nature  of  pneumonia  was  recognized  long  before 
we  knew  anything  of  the  pneumococcus.  Among  the  features  which  favored 
this  view  were  the  following:  First,  the  disease  is  similar  to  other  infections 
in  its  mode  of  outbreak.  It  may  occur  in  endemic  form,  localized  in  certain 
houses,  in  barracks,  jails,  and  schools.    As  many  as  ten  occupants  of  one  houec 
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mttaeked,  and  in  hospital  practice  it  is  not  infrequent  to  have  2  or 
s  admit  tod  from  the  same  house.  I  have  seen  three  memhers  of  a  family 
ifcly  attacked  with  a  most  malignant  type  of  pneumonia.  Among 
remarkable  endemic  outbreaks  is  that  reported  by  W.  B.  Rodman, 
Vnmkiort,  Ky.  In  a  prison  with  a  popolation  of  735  there  occurred  in 
pw  jwr  118  cases  of  pneumonia  with  25  deaths.  At  the  penitentiar}'  at 
Aakog  during  a  period  of  five  months  there  were  161  cases,  with  a  mortal- 
|fl^  ibot«  2S  per  cent.  The  disease  may  assume  epidemic  proportions.  In 
'  Middleihorough  epidemic,  so  carefully  studied  by  Ballard,  there  were  6S2 
Attacked*  with  a  mortality  of  21  per  cent.  During  some  years  pneu- 
so  prevalent  that  it  is  practically  pandemic.  Direct  contagion  is 
hj  the  fact  that  a  patient  in  the  next  bed  to  a  pneumonia  case  may 
Ikea^  or  2  or  3  eai^es  may  follow  in  rapid  siiecession  in  a  ward.  It 
r  CStxptianAl,  however,  for  nur^a?  or  doctors  to  be  attacked. 

llj?^  the  clinical  course  of  the  disease  is  that  of  an  acute  infection, 
ttfn*  type  of  a  self-limitwl  disease,  running  a  definite  cycle  in  a 
ouIy  in  infectious  disorders, 

ly»  a^  in  other  acute  infections^  the  constitutional  symptoms  may 

proportion  whatever  to  the  severity  of  the  local  lesion.     As  is  well 

,  m  patient  may  have  a  very  small  apex  pneumonia  which  does  not  seri- 

f  impmii  the  breathing  capacity,  but  which  may  be  accompanied  with  the 

toxic  features, 

ity  and  Strum  Therapy. — The  pneuraococcus  doe^  not  produce  in 

cullurcto  any  fcirong,  toUible  toxin  analogous  to  the  diphtheria  toxin 

ilaiiiui  toxin,  but  its  poison  ig  contained  within  the  bacterial  ceJls, 

kb  it  may  be  extracted  in  various  ways,  or  it  may  he  set  free  from 

or  degenerated  cocci.     The  possibility  that  the  pneumococcus  may 

^  a  ioltable  toxin  in  the  infected  human  or  animal  body  may  be  admitted, 

this  then?  is  no  conclusive  demonstration.     By  the  use  of  living  or 

•euaococci  or  their  extracts,  animals  may  be  vaccinated  against  this 

so  that  their  blood-serum  is  capable  of  protecting  susceptible  ani- 

.  many  times  the  minimal  fatal  dose  of  the  virulent  pneumococcus. 

pRictectiTe  eerum  has  thus  been  obtainc*d  from  rabbits,  horses,  asses, 

atber  animals  subjected  to  repeated  inocuktions  with  dead  and 

ores  of  the  pneumococcus*    This  specific  serum  is  neitlicr  antitoxic 

Metclmikoff  believes  that  it  acts  by  stimulating  the  leuco- 

falf^  and  destroy  the  pneumococci,  but  A,  E.  Wright  and  Douglas 

iwn  that  the  protective  constituent,  which  they  call  an  opsonin,  enters 

combination  with  the  cocci,  rendering  them  thereby  more  read- 

and  digested  by  the  phagocytes,     Xeufeld  and   Rimpau  have 

1 A  iuailar  conclusion  as  to  the  mode  of  action  of  this  immune  serum. 

finds  that  the  specific  protective  substances  are  formed  in 

r,  and  thence  distributed  to  the  blood.    There  is  evidence  that 

paeifie  substances  are  producc*d  in  human  beings  infected  with  this 

,  and  the  crisis  of  pneumonia  is  explained  by  the  formation  and  accu- 

I  ol  theae  substances  in  the  body. 

triala  hate  be^^n  made  of  the  curative  value  of  antipneumococcic 

the  fppatmynt  of  pneumonia,  the  serum  made  by  Pane  baring  l^een 

■latrdy  employed.    Thus  far  it  has  not  been  sho\*Ti  that  this  serum 
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influences  in  any  marked  degree  the  course  of  the  digease  in  man.     Passler  I 
claims  to  have  observed  favorable  results  from  the  use  of  a  polyvalent  seruni 
prepared  according  to  a  method   devised  hy  Romer,  and  he  advocates  iti  ] 
employnient  ej^peciiiUy  in  patients  with  s3^llptora8  of  severe  infection. 

Morbid  Anatomy,— Since  the  time  of  Laemiec,  pathologists  have  recog- 
nized three  stages  in  the  intiamed  lung;  engorgement,  red  hepatization,  and] 
gray  hepatization. 

In  the  stage  of  engorgement  the  lung  tissue  is  deep  red  in  color,  firmet] 
to  the  touch,  and  more  solid,  and  on  section  the  surface  is  bathed   with' 
blood  and  serum.    It  still  crepitates,  though  not  so  distinctly  as  healthy  lung, 
and  excised  portions  float.     The  air-cells  can  Ik?  dilated  by  insufflation  from 
the  bronchus.     The  capillary  vessels  are  greatly  distended,  the  alveolar  epi* 
thelium  swollen,  and  the  air-cells  occupied  by  a  variable  number  of  blood- 
corpuscles  and  detached  alveolar  cells.     In  the  stage  of  red  hepatization  theJ 
lung  tissue  is  solid,  firm,  and  airless.     If  the  entire  lobe  is  involved  it  lookal 
voluminous,  and  shows  indentations  of  the  rilis.     On  section,  the  surface  tsl 
dry,  red rjish- brown  in  color,  and   has  lost  the  deeply  congested  appearance  I 
of  the  first  stage.     One  of  the  most  remarkable  features  is  the  friability;  ittj 
Btriking  contrast  to  the  healthy  lung,  which  is  torn  with  difficulty.    The  sur-i 
face  has  a  granular  appearance  due  to  the  fibrinous  plugs  filling  the  air-c«lls.| 
The  distinctness  of  this  ap|>earance  varies  greatly  with  the  size  of  the  alveoli,] 
which  are  about  0.10  mm.  in  diameter  in  the  infant,  0.15  or  CIG  in  the  adult^j 
and  from  0/20  to  0.*25  in  old  age.     On  scraping  the  surface  with  a  knife 
reddish   viscid  serum   is  removed,  containing  small  granular  ma.sseA.     Tli6 
smaller  bronchi  often  contain  fibrinous  plugs.    If  the  lung  has  been  removed] 
before  the  heart,  it  is  not  uncommon  to  find  solid  moulds  of  clot  tilling  th€ 
blood-vessels.     Microscopically,  the  air-cells  are  seen  to  be  occupied  by  coagu-^ 
lated  fibrin  in  the  meshes  of  which  are  red  blood-corpuscles,  mononut*lear  and] 
polynuclear  leucocytes,  and  alveolar  epithelium.    The  alve4:>lar  walls  are  infil-1 
trated  and  leucocytes  are  seen  in  the  interlobular  tissues.     Cover-glass  pr^pft*] 
rations  from  the  exudate,  and  thin  sections  show,  as  a  rule,  the  diplocDccij 
already  referred  to,  many  of  which  are  containeil  within  cells.     Staphyloeoecij 
and  streptococci  may  also  lie  seen  in  some  cases.    In  the  stage  of  gray  hepatiia^ 
tion  the  tissue  has  changed  from  a  reddish-bro\^m  \o  a  gra>ish-white  color,! 
The  surface  is  moister.  the  exudate  obtained  on  scraping  is  more  turbid,  the  J 
granules  in  the  acini  are  less  distinct,  and  the  lung  tissue  is  still  more  friableJ 
The  air-celts  are  densely  filled  with  leucocytes,  the  fibrin  network  and  thel 
red  blood-corpuftcles  have  largely  disappeared,     A  more  advanced  eonditioal 
of  gray  hepatization  is  that  knawn  as  purulent  infiUraiion,  in  which  the  lungl 
tissue  ii*  softer  and  bathed  with  a  purulent  fluid.     Small  abscess  cavities  maj 
form^  and  by  their  fusion  larger  ones,  though  this  is  a  rare  event  in  ordii 
pneumonia. 

Besolution. — ^The  changes  in  the  exudate  which  lead  to  its  resolution  ar 
due  to  an  autolji^ic  digestion  by  proteolytic  enzymes  which  are  present  much] 
more  abundantly  in  gray  hepatization  than  in  the  preceding  stage.  The  dis-l 
solved  exudate  is  for  the  most  part  excreted  by  the  kidneys*  By  following  the 
nitrogen  excess  in  the  urine  the  progress  of  resolution  may  be  followed  and  I 
even  an  estimate  formed  of  the  amount  of  the  exudate  thus  eliminated.  \n\ 
a  study  from  my  clinic  H.  W.  Cook  found  in  case^  of  delayed  re^lution  that 
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Hut  nitrogeai  excess  in  the  urine  (which  persisted  until  the  lung  was  clear) 
WI8  rery  large,  and  he  suggests  that  delayed  resolution  may  really  be  a  matter 
of  continued  exudation. 
I  General  Details  of  the  Morbid  Anatomy, — In  100  autopsies,  made  by  me 

at  the  Greneral  Hospital,  Montreal,  in  51  cases  the  right  lung  was  affected,  in 
Zt  the  left,  in  17  both  organs.  In  27  cases  the  entire  lung,  with  the  excep- 
tk)D,  perhaps,  of  a  narrow  margin  at  the  apex  and  anterior  border,  was  con- 
solidated. In  34  cases,  the  lower  lobe  alone  was  involved;  in  13  cases,  the 
npper  lobe  alone.  When  double,  the  lower  lobes  were  usually  affected  together, 
bat  in  three  instances  the  lower  lobe  of  one  and  the  upper  lobe  of  the  other 
were  attacked.  In  3  cases,  also,  both  upper  lobes  were  affected.  Occasion- 
ill?  the  disease  involves  the  greater  part  of  both  lungs ;  thus,  in  one  instance 
the  left  organ  with  the  exception  of  the  anterior  border  was  uniformly  hepa- 
tiied,  while  the  right  was  in  the  stage  of  gray  hepatization,  except  a  still 
snaller  portion  in  the  corresponding  region.  In  a  third  of  the  cases,  red  and 
gray  hepatization  existed  together.  In  22  instances  there  was  gray  hepatiza- 
tion. As  a  rule  the  unaffected  portion  of  the  lung  is  congested  or  cedematous. 
When  the  greater  portion  of  a  lobe  is  attacked,  the  uninvolved  part  may  be  in 
1  ^ate  of  almost  gelatinous  oedema.  The  unaffected  lung  is  usually  congested, 
ptrticolarly  at  the  posterior  part.  This,  it  must  be  remembered,  may  be 
largely  due  to  post-mortem  subsidence.  The  uninflamed  portions  are  not 
always  congested  and  cedematous.  The  upper  lobe  may  be  dry  and  bloodless 
when  the  lower  lobe  is  uniformly  consolidated.  The  average  weight  of  a 
normal  lung  is  about  600  grammes,  while  that  of  an  inflamed  organ  may  be 
1.500,  2,000,  or  even  2,500  grammes. 

The  bronchi  contain,  as  a  rule,  at  the  time  of  death  a  frothy  serous  fluid, 
rarely  the  tenacious  mucus  so  characteristic  of  pneumonic  sputum.  The 
mucous  membraue  is  usually  reddened,  rarely  swollen.  In  the  affected  areas 
the  !tmaller  bronchi  often  contain  fibrinous  plugs,  which  may  extend  into  the 
larger  tubes,  forming  perfect  casts.  The  bronchial  glands  are  swollen  and 
may  even  be  soft  and  pulpy.  The  pleural  surface  of  the  inflamed  lung  is 
invariably  involved  when  the  process  becomes  superficial.  Commonly,  there 
is  only  a  thin  sheeting  of  exudate,  producing  slight  turbidity  of  the  mem- 
brane. In  only  two  of  the  hundred  instances  the  pleura  was  not  involved. 
In  some  cases  the  fibrinous  exudate  may  form  a  creamy  layer  an  inch  in  thick- 
ness.    A  serous  exudation  of  variable  amount  is  not  uncommon. 

Lesions  in  Other  Organs. — The  heart,  particularly  its  right  chamber,  is  dis- 
tended with  firm,  tenacious  coagula,  which  can  be  withdrawn  from  the  vessels 
as  dendritic  moulds.  In  no  other  acute  disease  do  we  meet  with  coagula  of 
such  solidity.  The  spleen  is  often  enlarged,  though  in  only  35  of  the  100 
c^fei^  was  the  weight  above  200  grammes.  The  kidneys  show  parenchymatous 
swelling,  turbidity  of  the  cortex,  and,  in  a  very  considerable  proportion  of  the 
ca<««s^25  per  cent — chronic  interstitial  changes. 

Pfricardiiis  is  not  infrequent,  and  occurs  more  particularly  with  pneu- 
monia of  the  left  side  and  with  double  pneumonia.  In  5  of  the  100  autop- 
sies it  was  present,  and  in  4  of  them  the  lappet  of  lung  overlying  the  peri- 
cardium with  its  pleura  was  involved.  Endocarditis  is  more  frequent  and 
occurred  in  16  of  the  100  cases.  In  5  of  these  the  endocarditis  was  of  the 
ample  character;  in  11  the  lesions  were  ulcerative.     Of  209  cases  of  malig- 
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nant  endocarditis  which  1  collected  from  the  literattirej  54  oeciured  in  pneu- 
monia. Kanthaek  found  an  antecedent  pneumonia  in  14.2  per  cent  of  case* 
of  infective  endocarditis.  In  the  recent  figures  collected  by  E.  F.  Wells,  of 
517  fatal  case^  of  acute  endocarditis,  22.3  per  cent  were  in  pneumonia.  It  is 
more  common  on  the  left  than  on  the  right  side  of  the  heart.  Of  61  of  a 
series  of  107  cases  of  endocarditis  in  Professor  Welch's  laboratory  in  which 
cultures  were  made,  pneumococci  were  found  in  21.  In  7  of  the  cases  there 
waft  a  general  pneumococcic  infection.  Myocarditis  and  fatty  degeneration  of 
the  heart  may  be  present  in  protracted  ca^s. 

Meningitis,  which  is  not  infrequent,  may  be  associated  with  malignant 
endocarditis.  It  was  present  in  8  of  the  100  antopsies.  Of  20  cases  of  menin- 
gitis in  ulcerative  endocarditis  15  oecnrre<l  in  pneumonia.  The  meningitis  is] 
usually  cortical. 

Croupous  or  diphtheritic  inflammation  may  occur  in  other  parts.    A  cToufh\ 
ous  colitis^  as  pointed  out  by  Bristowe,  is  not  very  uncommon.     It  occurred 
in  5  of  my  100  post  mortems.     It  is  usually  a  thin,  flaky  exudation*  mosti 
marked  on  the  tops  of  the  folds  of  the  mucous  niernbrane.     In  one  case  th<tn* ' 
was  a  patch  of  cfoupous  gastriiiSf  covering  an  area  2  by  8  em.,  situated  to  the 
left  of  the  cardiac  orifice. 

The  liver  shows  parenchymatous  changes,  and  often  extreme  engorgement 
of  the  he[)atic  veins. 

Symptoms. — Course  of  the  Disease  ix  Typical  Cases. — ^We  know  hut 
little  of  the  incubation  pi*riod  in  lolmr  pneumonia.  It  is  probably  very  short. 
There  are  sometimes  slight  catarrhal  i?ymptoms  for  a  day  or  two.  As  a  rule, 
the  disease  sets  in  abruptly  with  a  severe  chill,  which  lasts  from  fifteen  to 
thirty  minutes  or  longer.  In  no  acute  disease  is  an  initial  chill  so  constant 
or  so  severe.  The  patient  may  be  taken  abruptly  in  the  midst  of  his  work,  or 
may  awaken  out  of  a  sound  sleep  in  a  rigor.  The  temjierature  taken  during 
the  chill  shows  that  the  fever  has  already  begun.  If  seen  shortly  after  the 
onset,  the  patient  has  usually  features  of  an  acute  fever^,  and  complains  of 
headache  and  general  pains.  Within  a  few  hours  there  is  pain  in  the  side, 
often  of  an  agonizing  character ;  a  short,  dry,  painful  cough  begins,  and  the 
respirations  are  increased  in  frec|nency.  When  seen  on  the  second  or  third 
day,  the  picture  in  typical  pneumonia  is  more  distinctive  than  that  presentcMi 
by  any  other  acute  disease.  The  patient  lies  flat  in  bed,  often  on  the  affcK*ted 
side;  the  face  is  flushed,  particularly  one  or  both  cheeks;  the  breathing  is 
hurried,  accompanie<l  often  with  a  short  expiratory^  grunt ;  the  alae  nasi  dilate 
with  each  inspiration ;  herpes  is  usually  present  on  the  lips  or  nose ;  the  eyes 
are  bright,  the  expression  is  anxious,  and  there  is  a  frequent  short  cough 
which  makes  the  patient  \*ance  and  hold  his  side.  The  expectoration  is 
blood-tinged  and  extremely  tenacious.  The  temperature  may  be  104**  or 
105°.  The  pulse  is  full  and  bounding  and  the  pulse-respiration  ratio  much 
disturl)ed.  Examination  of  the  lungs  shows  the  physical  signs  of  consolida- 
tion— blo\^ang  breathing  and  fine  rales.  After  persisting  for  from  seven  to 
ten  days  the  crisis  occurs,  and  with  a  fall  in  the  temperature  the  patient  passes 
from  the  condition  of  extreme  distress  and  anxiety  to  one  of  comparatife 
comfort. 

Special  Features. — The  fever  rises  rapidly,  and  the  height  may  be  104*  or 
105*  within  twelve  hours.     Having  reached  the  fastigium,  it  is  remarkably 
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The  Crisis. — After  the  fever  has  persisted  for  from  five  to  nine  or  tea ! 
days  there  is  an  abrupt  drop,  known  as  the  crisis,  which  is  one  of  the  most 
characteristic  features  of  the  disease.  The  day  of  the  crisis  is  variable.  It 
is  very  uncommon  before  the  third  day,  and  rare  after  the  twelfth.  I  have 
seen  it  as  early  as  the  third  day.  From  the  time  of  Hippocrates  it  has  been 
thought  to  be  more  frequent  on  the  uneven  days,  particularly  the  fifth  and 
seventh.  A  precritical  rise  of  a  degree  or  two  may  occur.  In  one  case  the 
temperature  rose  from  105°  to  nearly  107**,  and  then  in  a  few  hours  fell  to 
normal.  Not  even  after  the  chill  in  malarial  fever  do  we  see  such  a  prompt 
and  rapid  drop  in  the  temperature.  The  usual  time  is  from  five  to  twelve 
hours,  but  often  in  an  hour  there  may  occur  a  fall  of  six  or  eight  degrees 
(S.  West).  The  temperature  may  be  subnormal  after  the  crisis,  as  low  as 
96**  or  97**.  Usually  there  is  an  abundant  sweat,  and  the  patient  sinks  into 
a  comfortable  sleep.  The  day  after  the  crisis  there  may  be  a  slight  post-critical 
rise.  A  pseudo-crisis  is  not  very  uncommon,  in  which  on  the  fifth  or  sixth 
day  the  temperature  drops  from  104°  or  105°  to  102°,  and  then  rises  again. 
When  the  fall  takes  place  gradually  within  twenty-four  hours  it  is  called  a 
protracted  crisis.  If  the  fever  persists  beyond  the  twelfth  day,  the  fall  is 
likely  to  be  by  lysis.  In  children  this  mode  of  termination  is  common,  and 
occurred  in  one-third  of  a  series  of  183  cases  reported  by  Morrill.  Occasion- 
ally in  debilitated  individuals  the  temperature  drops  rapidly  just  before  death; 
more  frequently  there  is  an  ante-mortem  elevation.  In  cases  of  delayed  reso- 
lution the  fever  may  persist  for  six  or  eight  weeks.  The  crisis  is  the  most 
remarkable  single  phenomenon  of  pneumonia.  With  the  fall  in  the  fever  the 
respirations  become  reduced  almost  to  normal,  the  pulse  slows,  and  the  patient 
passes  from  perhaps  a  state  of  extreme  hazard  and  distress  to  one  of  safety 
and  comfort,  and  yet,  so  far  as  the  physical  examination  indicates,  there  is 
with  the  crisis  no  special  change  in  the  local  condition  in  the  lung. 

Pain. — There  is  early  a  sharp,  agonizing  pain,  generally  referred  to  the 
region  of  the  nipple  or  lower  axilla  of  the  affected  side,  and  much  aggravated 
on  deep  inspiration  and  on  coughing.  It  is  associated,  as  Aretsus  remarks, 
with  involvement  of  the  pleura.  It  is  absent  in  central  pneumonia,  and  much 
less  frequent  in  apex  pneumonia.  The  pain  may  be  severe  enough  to  require 
a  hypodermic  injection  of  morphia.  As  has  been  recognized  for  many 
years,  the  pain  may  be  altogether  abdominal,  either  central  or  in  the  right 
iliac  fossa,  suggesting  appendicitis.  Crozer  Griffith,  calling  attention  to  the 
frequency  of  the  simulation  in  children,  reports  8  cases,  and  has  collected 
34  cases  from  the  literature,  many  in  adults.  The  operation  for  appendicitis 
has  been  performed. 

Dyspncea  is  an  almost  constant  feature.  Even  early  in  the  disease  the  res- 
pirations may  be  30  in  the  minute,  and  on  the  second  or  third  day  betwecD 
40  and  50.  The  movements  are  shallow,  evidently  restrained,  and  if  the 
patient  is  asked  to  draw  a  deep  breath  he  cries  out  with  the  pain.  Expiration 
is  frequently  interrupted  by  an  audible  grunt.  At  first  with  the  increased 
respiration  there  may  be  no  sensation  of  distress.  Later  this  may  be  present 
in  a  marked  degree.  In  children  the  respirations  may  be  80  or  even  100. 
Many  factors  combine  to  produce  the  shortness  of  breath — ^the  pain  in  the 
side,  the  toxaemia,  the  fever,  and  the  loss  of  function  in  a  considerable  area 
of  the  lung  tissue.     Sometimes  there  appear  to  be  nervous  factors  at  work. 
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That  it  does  not  depend  upon  the  consolidation  is  shown  by  the  fact  that 
ifter  the  crisis^  without  any  change  in  the  local  condition  of  the  lung,  the 
number  of  respirations  may  drop  to  normal.  The  ratio  between  the  respira- 
tions and  the  pulse  may  be  1  to  2  or  even  1  to  1.5,  a  disturbance  rarely  so 
marked  in  any  other  disease. 

Cough. — ^This  usually  comes  on  with  the  pain  in  the  side,  and  at  first  is 
dry,  hard,  and  without  any  expectoration.  Later  it  becomes  very  characteris- 
tie — frequent,  short,  restrained,  and  associated  with  great  pain  in  the  side. 
In  old  persons,  in  drunkards,  in  the  terminal  pneumonias,  and  sometimes  in 
voong  children,  there  may  be  no  cough.  After  the  crisis  the  cough  usually 
becomes  much  easier  and  the  expectoration  more  easily  expelled.  The  cough 
£  wmetimes  persistent,  continuous,  and  by  far  the  most  aggravated  and  dis- 
ti««^ing  symptom  of  the  disease.  Paroxysms  of  coughing  of  great  intensity 
after  the  crisis  suggest  a  pleural  exudate. 

Sputum. — ^A  brisk  haemoptysis  may  be  the  initial  symptom.  At  first  the 
qmtQm  may  be  mucoid,  but  usually  after  twenty-four  hours  it  becomes  blood- 
tinged,  viscid,  and  very  tenacious.  At  first  quite  red  from  the  imchanged 
Uood,  it  gradually  becomes  rusty  or  of  an  orange  yellow.  The  tenacious 
Tiscidity  of  the  sputum  is  remarkable ;  it  often  has  to  be  wiped  from  the  lips 
of  the  patient.  When  jaundice  is  present  it  may  be  green  or  yellow.  In  low 
types  of  the  disease  the  sputum  may  be  fluid  and  of  a  dark  brown  color, 
resembling  prune  juice.  The  amount  is  very  variable,  ranging  from  100  to 
300  cc.  in  the  twenty-four  hours.  In  100  cases  in  my  clinic  studied  by  Emer- 
•on,  in  16  there  was  little  or  no  sputum;  in  32  it  was  typically  rusty;  in  33 
biood-streaked ;  in  3  cases  the  sputum  was  very  bloody.  In  children  and  very 
oM  people  there  may  be  no  sputum  whatever.  After  the  crisis  the  quantity 
u  variable,  abundant  in  some  cases,  absent  in  others. 

Microscopically,  the  sputum  consists  of  leucocytes,  mucus  corpuscles,  red 
Uood-corpuscles  in  all  stages  of  degeneration,  and  bronchial  and  alveolar 
epithelium.  HaBmatoidin  crystals  are  occasionally  met  with.  Of  micro-organ- 
innj?  the  pneumococcus  is  usually  present,  and  sometimes  Friedlander's  bacillus 
and  the  influenza  bacillus.  Very  interesting  constituents  are  small  cell  moulds 
of  the  alveoli  and  the  fibrinous  casts  of  the  bronchioles;  the  latter  may  be 
fery  plainly  visible  to  the  naked  eye,  and  sometimes  may  form  good-sized 
dendritic  casts.  Chemically,  the  expectoration  is  particularly  rich  in  calcium 
chloride. 

Fkyiical  Signs. — Inspection. — The  position  of  the  patient  is  not  con- 
ftant.  He  usually  rests  more  comfortably  on  the  affected  side,  or  he  is  propped 
up  with  the  spine  curved  toward  it.    Orthopnoea  is  rare. 

In  a  small  lesion  no  differences  may  be  noted  between  the  sides;  as  a 
rule,  movement  is  much  less  on  the  affected  side,  which  may  look  larger. 
With  involvement  of  a  lower  lobe,  the  apex  on  the  same  side  may  show  greater 
movement.  The  compensatory  increased  movement  on  the  sound  side  is  some- 
times very  noticeable  even  before  the  patient's  chest  is  bared.  The  intercostal 
cpaees  are  not  usually  obliterated.  When  the  cardiac  lappet  of  the  left  upper 
Wie  is  involved  there  may  be  a  marked  increase  in  the  area  of  visible  cardiac 
pulsation.  Pulsation  of  the  affected  lung  may  cause  a  marked  movement  of 
the  chest  wall  (Graves).  Other  points  to  be  noticed  in  the  inspection  are  the 
irequency  of  the  respiration,  the  action  of  the  accessory  muscles,  such  as  the 
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sterno-eleido-mastoicl^  and  scaleni,  and  the  dilatation  of  thp  nnfttriU  with  each 
inspiration* 

MENsr RATION  may  show  a  definite  increase  m  iiie  voJuine  rd  tiie  ciide 
affected,  rjirely  more,  however,  than  1  or  1^  cm. 

Palpation. — The  lack  of  expansion  on  the  affected  side  is  sometimes  more 
readily  perceived  by  touch  than  by  sight.  The  pleural  friction  may  l>e  felt 
On  asking  The  patient  to  coimt,  the  voice  fremitus  is  greatly  increased  in  coca- 
parifton  with  the  corresponding  point  on  the  healthy  side.  It  is  to  l>e  remenn 
bered  that  if  the  bronchi  are  filleil  with  thick  secretion,  or  if,  in  w^hat  is 
known  as  massive  pneumonia,  they  are  filled  with  fibrinous  exudate,  the  tac- 
tile fremitus  may  be  diminisheil.  It  is  always  well  to  ask  the  patient  to  cough 
before  testing  the  fremitus. 

PERCCSSIOK. — In  the  stage  of  engorgement  the  note  is  higher  pitched 
may  have  a  somewhat  tympanitic  quality,  the  &o-calle<i  Skoda't*  resonance. 
This  can  often  be  obtained  over  the  lung  tissue  just  above  a  consolidated  area, 
L.  A.  Conner  calls  attention  to  a  point  which  all  obi^ervers  must  have  noticed, 
that»  when  the  patient  is  lying  on  his  side,  the  percussion  at  the  dependent 
base  is  '*  deeper  and  more  rerJouaiit  than  that  of  the  upper  side,**  which  by  con- 
trast may  seem  abnormal,  and  there  may  even  be  a  faint  tubular  element  added 
to  the  vesicular  breathing  on  the  compre&ised  side.  Wlxen  the  lung  is  hepi 
tized,  the  percussion  note  is  dull,  the  quality  varying  a  good  deal  from  a  notai 
which  has  in  it  a  certain  tympanitic  quality  to  one  of  absolute  flatness.  Tb 
is  not  the  wooden  flatness  of  effusion  and  the  sense  of  resistance  is  not  so  great 
During  resolution  the  tympanitic  quality  of  the  percussion  note  usually  re- 
turns. For  weeks  or  months  after  convalescence  there  may  be  a  higher- 
pitched  note  on  the  affecti?d  side.  Wintrich's  change  in  the  percussion  note 
when  the  mouth  is  open  may  be  vt-ry  well  marked  in  pneumonia  of  the  upper 
lobe.  Occasionally  there  is  an  almost  metallic  quality  over  the  consolidated 
area,  and  when  this  exists  with  a  very  pronounce<l  amphoric  qualit}*  in  the 
breathing  the  presence  of  a  cavity  may  be  suggested.  In  deep-seated  pneu-- 
monias  there  may  be  for  several  days  no  change  in  the  jwrcussion  note. 

AuscuLTATiON.^ — Quict,  suppressed  breathing  in  the  affected  part  is  often 
a  marked  feature  in  the  early  stage,  and  is  always  suggestive.  Only  in  a  tew 
cases  is  the  breathing  harsh  or  puerile.  Yery  early  there  is  heard  at  the 
of  inspiration  the  fine  crepitant  rale,  a  series  of  minute  cracklings  heard  close 
to  the  ear.  and  perhaps  not  audible  until  a  full  Itreath  is  dra\m.  This  is  prob- 
ably a  fine  pleural  crepitus,  as  J.  B.  Learning  maintained;  it  is  usually  be- 
lieved to  lie  produced  in  the  air-cells  and  finer  bronchi  by  the  separation  of 
the  sticky  exudate.  In  the  stage  of  ral  hepatization  and  when  dulness  is  well 
defined,  the  respiration  is  tubular,  similar  to  that  heard  in  health  over  the 
larger  bronchi.  It  is  heard  first  with  expiration  (a  point  noted  by  Jamei 
Jackson,  Jr*),  and  is  soft  and  of  low  pitch.  Gradually  it  becomes  more  in- 
tense, and  finally  presents  an  intensity  unknown  in  any  other  pulmonary 
affection — of  high  pitch,  perfet^tly  dry,  and  of  equal  length  with  inspiration 
and  expiration.  It  is  simply  the  propagation  of  the  larMigeal  and  tracheal 
sounds  through  the  bronchi  and  the  consolidated  lung  tissue.  The  perm**- 
bility  of  the  bronchi  is  essential  to  its  prmluction.  Tubular  breathing  is  absent 
in  the  excessively  rare  cases  of  massive  pneumonia  in  which  the  larger  bronchi 
are  completely  tilled  with  exudation.    When  resolution  begins  mucous 
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\  can  be  beard.     At  first  they  are  small  and  have  been  called  the 
yrpilw.    The  voice-sounds  and  the  expiratory  grunt  are  transmitted 
the  ccmsolidated  lung  with  great  intent^ity.     This  bronchophony  may 
a  nniau*  oa^^il  quality,  to  which  the  term  lugophony  has  been  given, 
rciseain  which  the  consolidation  is  deeply  seatt'd— «o-called  central 
,  m  which   tJie  physical  signs  are  slight  or  even  absent,  yet  the 
tike  nisty  expectoration,   and  general   features   make   the  diagnosis 

Cbnlatory  Symptoma.^ — During  the  chill  the  puhe  is  small,  but  in  the 

'  fever  tt  becomes  full  and  bounding.     In  cases  of  moderate  severity 

sfmm  11)0  to  lltJ.     It  is  not  often  dicrotic.     In  strong,  healthy  indi- 

tnd  in  children   there  may  he  no  sign  of  failing  pulse  throughout 

'  *ttick.    With  extensive  consolidation  the  left  ventricle  may  receive  a 

wich  diminished  amount  of  blood  and  the  puUe  in  coni^c^uence  may 

tmll   In  the  old  and  feeble  it  may  be  small  and  rapid  from  the  outlet. 

P^  may  be  full,  soft,  very  deceptive,  and  of  no  value  whatever  in 

Buwi)  PamuBi:, — During  the  first  few  days  there  is  no  change.  The 
>  ^  iutolveincnt  seems  to  have  no  effect  upon  the  peripheral  blood  pres- 
li  tie  tnxic  catieg  tlie  pressure  may  begin  to  fall  early ;  a  drop  of  15-20 
-  %  iiperfootly  safe,  but  a  progrci^sive  fall  indicates  the  need  of  stimula- 
AfOiideii  drop  is  rarely  seen  except  jut^t  before  death.  A  slow,  gradual 
'•'•^than  1*0  mm.  Hg.  mean^  cardio-vascular  asthenia,  and  calls  for  an 
"WMi  tn  tlic  stimulation.  The  crisis  has  no  effect  on  the  blood  pressure. 
tmvi-tmmk  are  usually  loud  and  clear.  During  the  intensity  of  the  fever, 
^Jia  children,  bruits  are  not  uncommon  both  in  the  mitral  and  in 
iJc  ftrt*aiJ.  The  second  sound  over  the  pulmonary  artery  is  accen- 
Atl«iniofj  to  this  sign  gives  a  valuable  indication  as  to  the  condition 
ilttwr  ciTcolation-  With  distention  of  the  right  chambers  and  failure 
^nffitretitriclc  to  empty  itself  complet-ely  tlie  pulmonary  second  sound 
^  mid)  \ixs  distinct.  When  the  right  heart  is  engorged  there  may  be 
■  '0  the  dulness  to  the  right  of  the  sterniim.  With  gradual  heart 
•fti  aigus  of  dilatation  the  long  pause  is  greatly  shortened,  the 
*  W*di  each  other  in  tone  and  have  a  f tetal  character    ( embryo- 

I). 

'  fiiay  bo  a  sudden  early  collapse  of  the  heart  with  very  feeble,  rapid 

'tofreft«ing  cyanosis.    1  have  known  this  to  occur  on  the  third  day, 

tt«ie  symptoms  are  very  serious  recovery  may  take  place.     In 

!  without  any  special  warning  death  may  occur  even  in  robust, 

fi«aJthy  men*     The  heart  weakness  may  be  due  to  paralysis  of  the 

"  cmtrc  and  consequent  lowering  of  the  general  arterial  pressure. 

»«sily  compn^setl  pulse,  with  the  gray,  ashy  facies,  cold  hands  and 

ifiumiay  perspiration,  and  the  progressive  prostration  tell  of  a  toxic 

^]"  li»o- motor  qentres.     Endocarditis  and  pericarditis  will  be  con- 

splicatious. 

■-Amemia   is  rarely  seen.     Bollinger  has  called  attention  to  an 

fU>  the  large  amount  of  exudate.    A  decrease  in  the  red  cells  may 

!  tm  time  of  the  crisis.    There  is  in  most  cases  a  leucooiosis,  which 

^  *«riyr  persists,  and  disappears  with  the  crisis.    The  leucocytes  may 
U 
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^M             nwiTiber  from  12,000  to  4U,000  or  even  100,000  per  cubic  millimetre.     TM 
^H             fall  in  the  leucocytes  is  often  slower  than  the  drop  in  the  fever,  particular 
^H             when  resolution  is  delayed.     The  annexed  chart  shows  well  the  coincide 
^H             drop  in  the  fever  and  in  the  number  of  the  leucocytes.    The  leueocytosi^  beai 
^H             relation  to  the  extent  of  the  exudate.     In  malignant  pneumonia  tlie  letieoc 
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Chart  XL 

ly  he  absent,  and  in  any  case  the  continuous  absence  may  be  reg 
Lvorable  sign.    A  striking  feature  in  the  blood-slide  is  the  rich 
of  the  fibrin  network.     This  corresponds  to  the  great  increa.^ 
lements,  the  proportion  rising  from  4  to  10  parts  per  thousai 
latea  are  greatly  increased. 
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BifeftiTe  Organs. — ^The  tongue  is  white  and  furred,  and  in  severe  toxic 
rapidly  becomes  dry.  Vomiting  is  not  uncommon  at  the  onset  in  chil- 
dren. The  appetite  is  lost.  Constipation  is  more  common  than  diarrhoea. 
A  distressing  and  sometimes  dangerous  s3rmptom  is  meteorism.  Fibrinous, 
pDeamococcic  exudates  may  occur  in  the  conjunctivae,  nose,  mouth,  prepuce, 
tod  tnns  (Car}*).  The  liver  may  be  depressed  by  the  large  right  lung,  or 
enlarged  from  the  engorged  right  heart,  or  as  a  result  of  the  infection.  The 
^kai  is  usually  enlarged,  and  the  edge  can  be  felt  during  a  deep  inspiration. 

SkuL — ^Among  cutaneous  symptoms  one  of  the  most  interesting  is  the 
issociation  of  herpes  with  pneumonia.  Not  excepting  malaria,  we  see  labial 
herpes  more  frequently  in  this  than  in  any  other  disease,  occurring,  as  it 
does,  in  from  12  to  40  per  cent  of  the  cases.  It  is  supposed  to  be  of  favorable 
prognoeis,  and  figures  have  been  quoted  in  proof  of  this  assertion.  It  may 
tlso  occur  on  the  nose,  genitals,  and  anus.  Its  significance  and  relation  to 
the  disease  are  unknown.  At  the  height  of  the  disease  sweats  are  not  common, 
bot  at  the  crisis  they  may  be  profuse.  Redness  of  one  cheek  is  a  phenomenon 
long  recognized  in  connection  with  pneumonia,  and  is  usually  on  the  same 
side  as  the  disease.  A  diffuse  erythema  is  occasionally  seen,  and  in  rare  cases 
purpura.     Jaundice  is  referred  to  among  the  complications. 

TFrine. — E^rly  in  the  disease  it  presents  the  usual  febrile  characters  of 
high  color,  high  specific  gravity,  and  increased  acidity.  A  trace  of  albumin 
is  Teiy  common.  There  may  be  tube-casts,  and  in  a  few  instances  the  exist- 
ence oi  albumin,  tube-casts,  and  blood  indicates  the  presence  of  an  acute 
nephritis.  The  urea  and  uric  acid  are  usually  increased  at  first,  but  may  be 
much  diminished  before  the  crisis,  to  increase  greatly  with  its  onset.  Robert 
Hutchidon'B  researches  show  that  a  true  retention  of  chlorides  within  the 
body  takes  place,  the  average  amount  being  about  2  grams  daily.  It  is  a  more 
eonstant  feature  of  pneimionia  than  of  any  other  febrile  disease,  and  this 
being  the  case,  a  diminution  of  the  chlorides  in  the  urine  may  be  of  value  in 
the  diagnosis  from  pleurisy  with  effusion  or  empyema.  It  is  to  be  remem- 
bered that  in  dilatation  of  the  stomach  chlorides  may  be  absent.  Haematuria 
is  a  rare  complication. 

Cerelmd  Symptoma. — Headache  is  common.  In  children  convulsions  occur 
frequently  at  the  outset.  Apart  from  meningitis,  which  will  be  considered 
separately,  one  may  group  the  cases  with  marked  cerebral  features  into — 

First,  the  so-called  cerebral  pneumonias  of  children,  in  which  the  disease 
8et5  in  with  a  convulsion,  and  there  are  high  fever,  headache,  delirium,  great 
irritability,  muscular  tremor,  and  perhaps  retraction  of  the  head  and  neck. 
The  diagnosis  of  meningitis  is  usually  made,  and  the  local  affection  may  be 
OTerlooked. 

Secondly,  the  cases  with  maniacal  symptoms.  These  may  occur  at  the 
Tery  outset,  and  I  once  performed  an  autopsy  on  a  case  in  which  there  was 
no  suspicion  whatever  that  the  disease  was  other  than  acute  mania.  The 
house  physician  should  give  instructions  to  the  nurses  to  watch  such  cases 
Tcry  carefully.  On  March  22,  1894,  a  patient  who  had  been  doing  very  well, 
with  the  exception  of  slight  delirium,  while  the  orderly  was  out  of  the  room 
for  a  few  moments,  got  up,  raised  the  window,  and  jumped  out,  sustaining 
a  fracture  of  the  leg  and  of  the  upper  lumbar  vertebrae,  of  which  he  died. 
'Riirdly,  alcoholic  cases  with  the  features  of  delirium  tremens.    It  should 
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be  an  invariable  rule^  even  if  fever  be  not  present,  to  examine  the  lungs  in  a 
case  of  mania  a  potu. 

Fourthly,  eases  with  toxic  features,  resembling  rather  those  of  uraemia. 
Without  a  chill  and  without  cough  or  pain  in  the  side,  a  patient  may  have    j 
fever,  a  little  shortness  of  breath,  and  then  gradually  grow  dull  mentally,  and    j 
within  three  days  be  in  a  condition  of  profound  toxaemia  with  low,  muttering 
delirium. 

It  is  stated  that  apex  pneumonia  is  more  often  accompanied  with  severe 
delirium.  Occasionally  the  cerebral  sjrmptoms  occur  immediately  after  the 
crisis.  Mental  disturbance  may  persist  during  and  after  convalescence,  and 
in  a  few  instances  delusional  insanity  follows,  the  outlook  in  which  is 
favorable. 

ComplioationB. — Compared  with  tjrphoid  fever,  pneumonia  has  but  few 
complications  and  still  fewer  sequelae.  The  most  important  are  the  fol- 
lowing : 

Pleurisy  is  an  inevitable  event  when  the  inflammation  reaches  the  surface 
of  the  lung,  and  thus  can  scarcely  be  termed  a  complication.  But  there  are 
cases  in  which  the  pleuritic  features  take  the  first  place — cases  to  which  the 
term  pleuro-pneumonia  is  applicable.  The  exudation  may  be  sero-fibrinous 
with  copious  effusion,  differing  from  that  of  an  ordinary  acute  pleurisy  in 
the  greater  richness  of  the  fibrin,  which  may  form  thick,  tenacious,  curdy 
layers.  Pneumonia  on  one  side  with  extensive  pleurisy  on  the  other  is  some- 
times a  puzzling  complication  to  diagnose,  and  an  aspirator  needle  may  be 
required  to  settle  the  question.  Empyema  is  one  of  the  most  common  com- 
plications, and  has  of  late  increased  in  frequency.  During  the  eight  years, 
1891-'98,  there  were  at  Guys  Hospital  7  cases  of  empyema  among  445  cases 
of  pneumonia,  while  in  the  eight  years,  1891-98,  there  were  38  cases  among 
896  eases  of  pneumonia  (Hale  White).  Influenza  may  be  responsible  for  the 
increase.  The  pneumococcus  is  usually  present;  in  a  few  the  streptococcus, 
in  which  case  the  prognosis  is  not  so  good.  Recurrence  of  the  fever  after  the 
crisis  or  persistence  of  it  after  the  tenth  day,  with  sweats,  leucocytosis,  and 
perhaps  an  aggravation  of  the  cough,  are  suspicious  symptoms.  The  dulness 
persists  at  the  base,  or  may  extend.  The  breathing  is  feeble  and  there  are  no 
rales.  Such  a  ct^ndition  may  be  closely  simulated,  of  course,  by  the  thickened 
pleura.  Exploratory  aspiration  may  settle  the  question  at  once.  There  are 
ol^cure  oases  in  which  the  pus  has  been  found  only  after  operation,  as  the 
collection  may  be  ver}-  small. 

Pericarditis  was  present  in  o  per  cent  of  my  100  autopsies.  It  may  be 
overlooked  at  the  close  of  the  illness,  or,  when  slight,  be  obscured  by  the  hkrsh 
bronchial  ralos.  Perieanlitis  is  not  infrequent  in  children  with  the  pneu- 
monia or  pleuro-pneumonia  complicating  rheumatic  fever.  A  large  effusion 
is  rare:  in  some  instances  the  fluid  is  purulent. 

Endocarditis. — The  valves  on  the  loft  side  are  more  commonly  attacked, 
and  particularly  if  the  seat  of  artorio-solorosis.  It  is  parricularly  liable  to 
attack  porsi^ns  with  old  valvular  disease.  There  may  be  no  symptoms  indica- 
tive of  this  oiMii plication  ovon  in  very  severe  oases.  It  may,  however, 
be  suspected  in  oa>*^  <U  in  which  the  fovor  is  protracted  and  irregular; 
(2)  when  signs  of  septic  misihiof  ariM\  such  as  chills  and  sweats:  (3)  when 
embolic  phenomena  appear.     The  fnxjuont  ^.vmplioation  of  meningitis  with 
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tbe  endocarditis  of  pneumonia^  which  has  already  been  mentioned,  gives 
prominence  to  the  cerebral  symptoms  in  these  eases.  The  physical  signs  may 
be  Teiy  deceptive.  There  are  instances  in  which  no  cardiac  murmurs  have 
been  heard.  In  others  the  occurrence  under  observation  of  a  loud,  rough  mur- 
mur, particularly  if  diastolic,  is  extremely  suggestive. 

Tkfwnbasis, — ^Ante-mortem  clotting  in  the  heart,  upon  which  the  old 
writers  laid  great  stress,  is  very  rare.  Thrombosis  in  the  peripheral  veins  is 
ilflo  uncommon.  Two  cases  occurred  at  my  clinic,  which  have  been  reported 
by  Steiner,  who  was  able  to  collect  only  41  cases  from  the  literature.  In  27 
oat  of  32  cases  which  were  fully  reported,  the  thrombosis  occurred  during  con- 
Ttledoence.  It  is  almost  always  in  the  femoral  veins.  A  rare  complication  is 
tmholigm  of  one  of  the  larger  arteries.  I  saw  in  Montreal  an  instance  of 
embolism  of  the  femoral  artery  at  the  height  of  pneumonia,  which  necessitated 
imputation  at  the  thigh.  The  patient  recovered.  Aphasia  has  been  met  with 
in  t  few  instances,  setting  in  abruptly  with  or  without  hemiplegia. 

Meningitis  is  perhaps  the  most  serious  complication  of  pneumonia.  It 
Ttries  very  much  at  different  times  and  in  different  regions.  My  Montreal 
experience  is  rather  exceptional,  as  8  per  cent  of  the  fatal  cases  had  this  com- 
plication. It  usually  comes  on  at  the  height  of  the  fever,  and  in  the  majority 
of  the  cases  is  not  recognized  unless,  as  before  mentioned,  the  base  is  involved, 
which  is  not  common.  Occurring  later  in  the  disease,  it  is  more  easily  diag- 
nosed. In  some  cases  it  is  associated  with  infective  endocarditis.  The  pneu- 
mococcus  has  been  found  in  the  exudate. 

Peripheral  neuritis  is  a  rare  complication,  of  which  several  cases  have  been 
described. 

Oagtric  complications  are  rare.  A  croupous  gastritis  has  already  been 
mentioned.     The  croupous  colitis  may  induce  severe  diarrhoea. 

Abdominal  Pain. — It  is  by  no  means  uncommon  to  have  early  pain,  either 
in  the  region  of  the  umbilicus  or  in  the  right  iliac  fossa,  and  a  suspicion  of 
appendicitis  is  aroused;  indeed,  a  catarrhal  form  of  this  disease  may  occur 
coinddently  with  the  pneumonia.  In  other  instances  so  localized  may  the  pain 
be  in  the  region  of  the  pancreas,  associated  with  meteorism  and  high  fever, 
that  the  diagnosis  of  acute  haemorrhagic  pancreatitis  is  made.  Such  a  case 
occonred  in  February,  1905,  in  the  wards  of  my  colleague  Dr.  Halsted.  The 
patient  was  admitted  in  a  desperate  condition,  all  the  symptoms  were  abdom- 
inal, and  the  apex  pneumonia  was  not  discovered.  Peritonitis  is  a  rare  com- 
plication, of  which  we  have  had  only  two  or  three  instances.  It  is  sometimes 
in  the  upper  peritonsBum,  and  a  direct  extension  through  the  diaphragm.  It 
is  usually  in  the  severer  cases  and  not  easy  to  recognize.  In  one  case,  indeed, 
in  which  there  was  a  friction  along  the  costal  border,  which  we  thought  indi- 
cated a  peritonitis,  it  was  communicated  from  the  diaphragmatic  pleura. 
Meteorism  is  not  infrequent,  and  is  sometimes  serious.  In  some  cases  it  may 
be  due  to  a  defect  in  the  mechanical  action  of  the  diaphragm,  in  others  to  an 
acute  septic  catarrh  of  the  bowels,  or  to  a  toxic  paresis  of  the  walls,  occasion- 
ally to  peritonitis.  Jaundice  occurs  with  curious  irregularity  in  different 
outbreaks  of  the  disease.  In  Baltimore  it  was  more  common  among  the  negro 
patients.  It  sets  in  early,  is  rarely  very  intense,  and  has  not  the  characters 
of  ob6tmctive  jaundice.  There  are  cases  in  which  it  assumes  a  very  serious 
form.    The  mode  of  production  is  not  well  ascertained.     It  does  not  appear 
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to  bear  any  definite  relation  to  the  degree  of  hepatic  engorgement,  and  it  is 
not  always  due  to  catarrh  of  the  ducts.    Possibly  it  may  be,  in  great  part,  'i 
hsematogenous.  I 

Parotitis  occasionally  occurs,  commonly  in  association  with  endocarditia.    i 
In  children,  middle>ear  disease  is  not  an  infrequent  complication.  j 

Blight's  disease  does  not  often  follow  pneumonia. 

The  relations  of  arthritis  and  pneumonia  are  very  interesting.  It  may 
precede  the  onset,  and  the  pneumonia,  possibly  with  endocarditis  and  pleurisy, 
may  occur  as  complications.  In  other  instances  at  the  height  of  an  ordinary 
pneumonia  one  or  two  joints  may  become  red  and  sore.  On  the  other  hand, 
after  the  crisis  has  occurred  pains  and  swelling  may  come  on  in  the  joints. 

Eelapse. — There  are  cases  in  which  from  the  ninth  to  the  eleventh  day  the 
fever  subsides,  and  after  the  temperature  has  been  normal  for  a  day  or  two  a 
rise  occurs  and  fever  may  persist  for  another  ten  days  or  even  two  weeks. 
Though  this  might  be  termed  a  relapse,  it  is  more  correct  to  regard  il  as  an 
instance  of  an  anomalous  course  of  delayed  resolution.  Wagner,  who  has 
studied  the  subject  carefully,  says  that  in  his  large  experience  of  1,100  cases 
he  met  with  only  3  doubtful  cases.  When  it  does  occur,  the  attack  is  usually 
abortive  and  mild.  In  the  case  of  Z.  R.  (Medical  No.  J.  H.  H.,  4223),  with 
pneumonia  of  the  right  lower  lobe,  crisis  occurred  on  the  seventh  day,  and 
after  a  normal  temperature  for  thirteen  days  he  was  discharged.  That  night 
he  had  a  shaking  chill,  followed  by  fever,  and  he  had  recurring  chills  with 
reappearance  of  the  pneumonia.  In  a  second  case  (•Medical  No.  J.  H.  H., 
4538)  crisis  occurred  on  the  third  day,  and  there  was  recurrence  of  pneumonia 
on  the  thirteenth  day. 

Recurrence  is  more  common  in  pneumonia  than  in  any  other  acute  disease. 
Rush  gives  an  instance  in  which  there  were  28  attacks.  Other  authorities  nar- 
rate cases  of  8,  10,  and  even  more  attacks. 

Convalescence  in  pneumonia  is  usually  rapid,  and  sequelae  are  rare.  After 
the  crisis,  sudden  death  has  occurred  when  the  patient  has  got  up  too  soon. 
With  the  onset  of  fever  and  persistence  of  the  leucocytosis  the  affected  side 
should  be  very  carefully  examined  for  pleurisy.  With  a  persistence  of  the 
dulness  the  physical  signs  may  be  obscure,  but  the  use  of  a  small  exploratory 
needle  will  help  to  clear  the  diagnosis. 

Clinical  Varieties. — Local  variations  are  responsible  for  some  of  the  most 
marked  deviations  from  the  usual  type. 

Apex  pneumonia  is  said  to  l>e  more  often  associated  with  adynamic  fea- 
tures and  with  marked  cerebral  symptoms.  The  expectoration  and  cough  may 
be  slight. 

Migratory  or  creeping  pneumonicy  a  form  which  successively  involves  one 
lobe  after  the  other. 

Double  pneumonia  has  no  peculiarities  other  than  the  greater  danger  con- 
nected with  it. 

Massii'e  pneumonia  is  a  rare  form,  in  which  not  alone  the  air-cells  but 
the  bronchi  of  an  entire  lobe  or  even  of  a  lung  are  filled  with  the  fibrinous  exu- 
date. The  auscultatory  signs  an*  absent ;  there  is  neither  fremitus  nor  tubu- 
lar breathing,  and  on  jx^rcussion  the  lung  is  absolutely  flat.  It  closely  resem- 
bles pleurisy  with  effusion.  The  moulds  of  the  bronchi  may  be  expectorated 
in  violent  fits  of  coughing. 
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Central  Pneumonia. — ^The  inflammation  may  be  deep-seated  at  the  root 
of  the  lung  or  centrally  placed  in  a  lobe,  and  for  several  days  the  diagnosis 
may  be  in  doubt.  It  may  not  be  until  the  third  or  fourth  day  that  a  pleural 
friction  is  detected,  or  that  dulness  or  blowing  breathing  and  rales  are  recog- 
nized. I  saw  in  1898  with  Drs.  H.  Adler  and  Chew  a  young,  thin-chested  girl 
in  whom  at  the  end  of  the  fourth  day  all  the  usual  symptoms  of  pneumonia 
were  present  without  any  physical  signs  other  than  a  few  clicking  rales  at  the 
left  apex  behind.  The  thinness  of  the  patient  greatly  facilitated  the  examina- 
tion. The  general  features  of  pneumonia  continued,  and  the  crisis  occurred 
on  the  seventh  day. 

Pneumonia  in  Infants. — It  is  sometimes  seen  in  the  new-bom.  In  in- 
fants it  very  often  sets  in  with  a  convulsion.  The  apex  of  the  lung  seems 
more  frequently  involved  than  in  adults,  and  the  cerebral  symptoms  are  more 
marked.  The  torpor  and  coma,  particularly  if  they  follow  convulsions,  and 
the  preliminary  stage  of  excitement,  may  lead  to  the  diagnosis  of  meningitis. 
Pneomonic  sputum  is  rarely  seen  in  children. 

Pnbumonia  in  the  Aged. — The  disease  may  be  latent  and  set  in  with- 
out a  chill;  the  cough  and  expectoration  are  slight,  the  physical  signs  ill- 
defined  and  changeable,  and  the  constitutional  symptoms  out  of  all  propor- 
tion to  the  extent  of  the  local  lesion. 

Pneumonia  in  Alcoholic  Subjects. — The  onset  is  insidious,  the  symp- 
toms masked,  the  fever  slight,  and  the  clinical  picture  usually  that  of  delirium 
tremens.  The  thermometer  alone  may  indicate  the  presence  of  an  acute  dis- 
ease. Often  the  local  condition  is  overlooked,  as  the  patient  makes  no  com- 
plaint of  pain,  and  there  may  be  very  little  shortness  of  breath,  no  cough,  and 
DO  spntnm. 

Terminal  Pneumonia. — The  wards  and  the  post-mortem  room  show 
t  very  striking  contrast  in  their  pneumonia  statistics,  owing  to  the  occur- 
rence of  what  may  be  called  terminal  pneumonia.  During  the  winter  months 
patients  with  chronic  pulmonary  tuberculosis,  arterio-sclerosis,  heart  disease, 
Bright's  disease,  and  diabetes  are  not  infrequently  carried  off  by  a  pneu- 
m<Hiia  which  may  give  few  or  no  signs  of  its  presence.  There  may  be  a  slight 
elevation  of  temperature,  with  increase  in  the  respirations,  but  the  patient 
id  near  the  end  and  perhaps  not  in  a  condition  in  which  a  thorough  physical 
examination  can  be  made.  The  autopsy  may  show  pneumonia  of  the  greater 
part  of  one  lower  lobe  or  of  the  apex,  which  had  entirely  escaped  notice. 
In  diabetic  patients  the  disease  often  runs  a  rapid  and  severe  course,  and  may 
end  in  abscess  or  gangrene. 

Some  of  the  most  remarkable  variations  in  the  clinical  course  of  pneu- 
monia depend  probably  upon  the  severity,  possibly  upon  the  nature  of  the 
infection.  Further  investigation  may  enable  us  to  say  how  far  the  associated 
organisms,  so  often  present,  may  be  responsible  for  the  differences  in  the 
clinical  course. 

Sbcondart  Pneumonias. — ^These  are  met  with  chiefly  in  the  specific 
fevers,  particularly  diphtheria,  typhoid  fever,  typhus,  influenza,  and  the 
plague.  Anatomically,  they  rarely  present  the  typical  form  of  red  or  gray 
hepatization.  The  surface  is  smoother,  not  so  dry,  and  it  is  often  a  pseudo- 
lobar  condition,  a  consolidation  caused  by  closely  set  areas  of  lobular  involve- 
ment    Histologically,  they  are  characterized  in  many  instances  by  a  more 
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cellular,  less  fibrinous  exudate,  which  may  also  infiltrate  the  alveolar  walls. 
Bacteriologically,  a  large  number  of  different  organisms  have  been  found, 
the  specific  microbe  of  the  primary  disease,  usually  in  association  with  the 
streptococcus  pyogenes  or  the  staphylococcus;  in  some  instances  the  colon 
bacillus  has  been,  present. 

The  symptoms  of  the  secondary  pneumonias  often  lack  the  striking  defi- 
niteness  of  the  primary  croupous  pneumonia.  The  pulmonary  features  may 
be  latent  or  masked  altogether.  There  may  be  no  cough  and  only  a  slight  in- 
crease in  the  number  of  respirations.  The  lower  lobe  of  one  lung  is  most  com- 
monly involved,  and  the  physical  signs  are  obscure  and  rarely .  amount  to 
more  than  impaired  resonance,  feeble  breathing,  and  a  few  crackling  rales. 

Epidbmic  pneumonia  has  already  been  referred  to.  It  is,  as  a  rule,  more 
fatal,  and  often  displays  minor  complications  which  differ  in  different  out- 
breaks. In  some  the  cerebral  manifestations  are  very  marked;  in  others,  the 
cardiac;  in  others  again,  the  gastro-intestinal. 

Larval  Pneumonia. — Mild,  abortive  types  are  seen,  particularly  in  insti- 
tutions when  pneumonia  is  prevailing  extensively.  A  patient  may  have  the 
initial  symptoms  of  the  disease,  a  slight  chill,  moderate  fever,  a  few  indefi- 
nite local  signs,  and  herpes.  The  whole  process  may  only  last  for  two  or  three 
days ;  some  authors  recognize  even  a  one-day  pneumonia. 

Asthenic,  Toxic,  or  Typhoid  Pneumonia. — The  toxaemic  features 
dominate  the  scene  throughout.  The  local  lesions  may  be  slight  in  extent 
and  the  subjective  phenomena  of  the  disease  absent.  The  nervous  symptoms 
usually  predominate.  There  are  delirium,  prostration,  and  early  weakness. 
Ver}'  frequently  there  is  jaundice.  Gastro-intestinal  symptoms  may  be  pres- 
ent, particularly  diarrhoea  and  meteorism.  In  such  a  case,  seen  about  the  end 
of  the  first  week,  it  may  be  difficult  to  say  whether  the  condition  is  one  of 
asthenic  pneumonia  or  one  of  typhoid  fever  which  has  set  in  with  early  local- 
ization in  the  lung.  Here  the  Widal  reaction  and  cultures  from  the  blood  are 
important  aids.  In  these  cases  there  is  really  a  pneumococcus  septicaemia, 
and  the  organisms  may  sometimes  be  isolated  from  the  blood.  Possibly,  too, 
there  is  a  mixed  infection,  and  the  streptococcus  pyogenes  may  be  in  large 
part  responsible  for  the  toxic  features  of  the  disease. 

Association  of  Pneumonia  with  Other  Diseases. — (a)  With  Malaria, 
— A  malarial  pneumonia  is  described  by  many  observers  and  thought  to  be 
particularly  prevalent  in  some  parts  of  the  United  States.  One  hears  of  it, 
indeed,  even  where  true  malaria  is  rarely  seen.  With  our  large  experience 
in  malaria,  amounting  now  to  l)etween  two  and  three  thousand  cases,  and 
a  considerable  number  of  pneumonia  patients  every  year,  we  have  only  had 
a  few  cases  in  which  the  latter  disease  has  set  in  during  malarial  fever,  or  vice 
versa.  In  either  case  the  malaria  yields  promptly  to  the  action  of  quinine. 
A  special  form  of  pneumonia  due  to  the  malarial  parasite  is  unknown.  Yet 
there  are  cases  reported  by  Craig  and  others  in  which  in  an  acute  malarial 
infection  the  features  suggest  pneumonia  at  the  onset,  but  the  parasites  are 
found  in  the  blood,  and  under  the  use  of  quinine  tlie  fever  drops  rapidly  and 
the  pneumonia  symptoms  clear  up.  Such  a  case  as  the  following  we  see  occa- 
sionally: A  patient  was  admitted,  !March  16,  1894,  with  tertian  malarial  fever. 
The  lungs  were  clear.  A  pneumonia  liegan  thirty-six  hours  after  admission. 
Quinine  was  given  that  evening,  and  the  malarial  organisms  rapidly  disap- 
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peared  from  the  blood.  There  was  successive  involvement  of  the  right  lower, 
the  middle,  and  the  left  lower  lobe.  The  temperature  fell  by  crisis  on  the 
24th,  and  there  were  no  features  in  the  disease  whatever  suggestive  of  malaria. 
In  other  instances  we  have  found  a  chill  in  the  course  of  an  ordinary  pneu- 
monia to  be  associated  with  a  malarial  infection,  and  quinine  has  rapidly 
and  promptly  caused  the  disappearance  of  the  parasites  from  the  blood. 

(6)  Pneumonia  and  Acute  Arthritis. — We  have  already  spoken  imder 
complications  of  this  association,  which  is  more  frequently  seen  in  children. 

(c)  Pneumonia  and  Tuberculosis, — Many  subjects  of  chronic  pulmonary 
tnbCTculosis  die  of  an  acute  croupous  pneumonia.  A  point  to  be  specially 
borne  in  mind  is  the  fact  that  acute  tuberculous  pneumonia  may  set  in  with 
til  the  features  and  physical  signs  of  fibrinous  pneumonia  (see  page  175). 

For  the  consideration  of  the  association  of  pneumonia  with  typhoid  fever 
and  influenza,  the  reader  is  referred  to  the  sections  on  those  diseases. 

Poer-OPKRATiON  Pneumonia. — Before  the  days  of  anaesthesia,  lobar 
jmeamonia  was  a  well-recognized  cause  of  death  after  surgical  injuries  and 
operations.  Norman  Cheevers,  in  an  early  number  of  the  Guy's  Hospital 
Reports,  calls  attention  to  it  as  one  of  the  most  frequent  causes  of  death  after 
surgical  procedures,  and  Erichsen  states  that  of  41  deaths  after  surgical  in- 
juries 23  cases  showed  signs  of  pneumonia.  The  lobular  form  is  the  most 
frequent.  I  have  already  referred  to  the  contusion-pneumonia  described  by 
litten. 

Etheb  Pneumonia. — The  question  of  a  direct  relation  between  ether 
ntroosia  and  pneumonia  has  been  much  discussed  of  late  years,  having  been 
raised  by  Mr.  Lucas,  of  Gu3r^s  Hospital.  The  statistics  are  by  no  means 
imanimous.  The  London  anaesthetists,  particularly  Hewitt  and  Silk,  seem  to 
have  had  a  fortunate  experience.  Silk  having  found  among  5,000  cases  13  of 
poeamonia;  8  of  these  were  tongue  or  jaw  cases.  The  German  experience 
16  very  diflferent  Von  Beck  states  that,  owing  to  the  injurious  after-effects 
apoQ  the  respiratory  tract,  the  use  of  ether  has  been  largely  restricted  in 
demy's  clinic.  Gurlt  reports  52,177  cases,  with  30  cases  of  pneumonia  and 
15  deaths.  We  usually  had  three  or  four  cases  each  year  at  the  Johns  Hopkins 
Hospital.  Czemy  suggests  that  the  relation  of  these  ether  pneumonias  to 
abdominal  operations  is  associated  with  tbc  pain  on  coughing,  which  leads  to 
an  accumulation  of  secretion,  and  through  this  to  retention  or  aspiration  pneu- 
monia. Among  the  various  views  brought  forward  to  account  for  it  are  the 
rapid  evaporation  of  the  ether,  causing  chilling  of  the  pulmonary  tissues,  chill- 
ing of  the  patient  at  the  time  of  operation,  infection  from  the  inhaler,  and 
direct  action  of  the  ether. 

The  probability  is  that  the  prolonged  etherization  lowers  the  vitality  of 
the  tissues  of  the  finer  bronchi  and  permits  the  pathogenic  organisms  (which 
are  almost  always  present)  to  do  their  work.  The  pneumonia  is  more  fre- 
quently lobular  than  lobar.  Neuwerck,  and  subsequently  Whitney,  have  sug- 
gested thorough  disinfection  of  the  mouth  and  throat  before  operation. 

Dblated  Resolution  in  Pneumonia. — The  lung  is  restored  to  its  nor- 
mal state  by  the  liquefaction  and  absorption  of  the  exudate.  There  are 
canei  in  which  resolution  takes  place  rapidly  without  any  increase  in  (or, 
indeed,  without  any)  expectoration;  on  the  other  hand,  during  resolution  it  is 
not  nnoommon  to  find  in  the  sputa  the  little  plugs  of  fibrin  and  leucocytes 
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which  have  been  loosened  from  the  air-cells  and  expelled  by  coughing.     Aj 
variable  time  is  taken  in  the  restoration  of  the  lung.     Sometimes  within  a  I 
week  or  ten  days  the  dulne^jis  is  ^eatly  diminished,  the  breath-sounds  beeome] 
ck'ar,  and,  &o  far  as  physical  ^igns  are  any  guide,  the  lung  seems  perfectly 
restortxl.    It  is  to  be  remetnliered  that  in  any  case  of  pneumonia  with  extem^ive 
pleurisy  a  certain  amount  of  duinese  will  persist  for  months,  owing  to  thick* 
ening  of  the  pleura. 

Belayed  resolution  is  a  condition  which  causes  much  anxiet}^  to  the  physi- 
cian.  \\Tiile  it  is  perhaps  more  fruqueiit  in  debilitated  persons,  yet  it  is  met 
with  in  robust^  previously  healthy  individuals,  and  in  cases  which  have  had 
a  yery  t^^^jical  onset  and  course.  The  condition  is  stated  to  be  most  frequent 
in  apex  pneumonia.  Venesection  ha^  been  assigned  as  a  cause.  The  solid 
exudate  may  persist  for  weeks  and  yet  the  integrity  of  the  lung  may  ulti- 
miitely  be  restored.  Grissole  describes  the  lung  from  a  patient  who  died  on 
the  sijttieth  day,  in  which  the  affected  part  showed  a  condition  not  unlike  tliat 
of  the  acute  stage. 

Clinically,  there  are  several  groups  of  cases:  First,  those  in  which  the! 
crisis  occurs  naturally,  the  temperature  falls  and  remains  normal ,  but  thuj 
local  features  i>ersi&t — well-marked  flatness  with  tubular  breathing  and  r41et.l 
Resolution  may  oecnjr  very  slowly  and  gradually,  taking  from  two  to  three 
weeks.  In  a  second  group  of  cases  the  temperature  falls  by  lysis,  and  with  the 
persistence  of  the  local  signs  there  is  slight  fever,  sometimes  sweats  and  rapid 
pulse.  The  condition  may  persist  for  three  or  four  weeks,  or,  as  in  one  of  my 
cases^  for  eleven  weeks,  and  ultimately  perfect  resolution  occur.  During  all 
this  time  there  may  be  little  or  no  sputum.  The  practitioner  is  naturally 
much  exercised,  and  he  dreads  lest  tuberculosis  should  supervene.  In  a  third 
group  the  crisis  occurs  or  the  fever  falls  by  lysis,  hut  the  consolidation  persists 
and  there  may  be  intense  bronchial  lireathing,  with  few  or  no  rales,  or  the  fever 
may  recur  and  the  patient  may  die  exhausted.  In  1  of  my  100  autopsies  a 
patient,  aged  iifty-eight,  had  died  on  the  thirty-second  day  from  the  initial 
chill.  The  right  lung  was  solid,  grayish  in  color,  firm,  and  presented  in 
places  a  translucent,  semi-horaogeneous  aspect.  In  these  areas  the  alveolar 
walls  were  thickened,  and  the  plugs  filling  the  air-cells  were  undergoing  tran^ 
formation  into  new  connective  tissue.  This  fibroid  induration  may  proceed 
gradually  and  be  associated  with  shrinkage  of  the  affected  side,  and  the  gradual 
production  of  a  cirrhosis  or  chronic  interstitial  pneumonia. 

Ordinary  fibrinous  pneumonia  never  terminates  in  tul>crculosis.  The  in-  J 
stances  of  caseous  pneumonia  and  softening  which  have  followed  an  acuta  1 
pneumonic  process  have  been  from  the  outset  tul>erculous. 

Termination   in  Absckss.^ — ^This  occurred  in  4  of  my  100  autopsi«^j 
Usually  the  lung  breaks  down   in  limite<l  areas  and  the  abscesses  are  not 
large,  but  they  may  fuse  and  involve  a  considerable  proportion  of  a  lobe. 
The  condition  is  recognized  by  the  sputum,  which  is  usually  abundant  and  | 
contains  pus  and  elastic  tissue,  sometimes  cholesterin  crystals  and  hiEma- 
toidin  crystals.     The  cough  is  often  paroxysmal  and  of  great  severity;  usu-J 
ally  the  fever  is  remittent,  or  in  protracteil  cases  intermittent  in  characterJ 
and  there  may  he  pronounced  hectic  symptoms,    Wlien  a  case  is  seen  for  the ' 
first  time  it  may  be  dithcult  to  determine  whether  it  is  one  of  abscess  of  the 
lung  or  a  local  empyssma  which  has  perforated  the  lung. 
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Gangrene. — ^This  is  most  commonly  seen  in  old  debilitated  persons. 
It  was  present  in  3  of  my  100  autopsies.  It  very  often  occurs  with  abscess. 
The  gangrene  is  associated  with  the  growth  of  the  saprophytic  bacteria  on 
a  soil  made  favorable  by  the  presence  of  the  pneumococcus  or  the  strepto- 
coccus. Clinically,  the  gangrene  is  rendered  very  evident  by  the  horribly 
fetid  odor  of  the  expectoration  and  its  characteristic  features.  In  some  in- 
stances the  gangrene  may  be  found  post  mortem  when  clinically  there  has  not 
been  any  evidence  of  its  existence. 

Plrogiioaia. — Pneumonia  is  the  most  fatal  of  all  acute  diseases,  killing  more 
than  diphtheria,  and  outranking  even  consumption  as  a  cause  of  death. 

Hospital  statistics  show  that  the  mortality  ranges  from  20  to  40  per  cent. 
Of  1,012  cases  at  the  Montreal  General  Hospital,  the  mortality  was  20.4  per 
cent.  It  appears  to  be  somewhat  more  fatal  in  southern  climates.  Of  3,969 
cases  treated  at  the  Charity  Hospital,  New  Orleans,  the  death-rate  was  38.01 
per  cent.  The  mortality  at  the  Johns  Hopkins  Hospital  has  been  about  25 
per  cent  in  the  whites  and  30  per  cent  in  the  colored.  In  704  cases  at  the 
Pennsylvania  Hospital  the  mortality  was  29  per  cent.  At  the  Boston  City 
Hospital,  in  1,443  cases  the  mortality  was  29.1  per  cent.  It  has  been  urged 
that  the  mortality  in  this  disease  has  been  steadily  increasing,  and  attempts 
have  been  made  to  connect  this  increase  with  the  expectant  plan  of  treatment 
tt  present  in  vogue.  But  the  careful  and  thorough  analysis  by  C.  N.  Townsend 
and  A.  Coolidge,  Jr.,  of  1,000  cases  at  the  Massachusetts  General  Hospital  in- 
dicates clearly  that,  when  all  circumstances  are  taken  into  consideration,  this 
coDclnsion  is  not  justified. 

According  to  the  analysis  of  708  cases  at  St.  Thomas's  Hospital  by  Had- 
den,  H.  W.  G.  McKenzie,  and  W.  W.  Ord,  the  mortality  progressively  in- 
creases from  the  twentieth  year,  rising  from  3.7  per  cent  under  that  age  to  22 
per  cent  in  the  third  decade,  30.8  per  cent  in  the  fourth,  47  per  cent  in  the 
fifth,  51  per  cent  in  the  sixth,  65  per  cent  in  the  seventh  decade.  Of  465,400 
cases  collected  by  E.  F.  Wells  from  various  sources,  94,826  died,  a  mortality 
of  20.4  per  cent. 

The  mortality  in  private  practice  varies  greatly.  R.  P.  Howard  treated 
ITO  cases  with  only  6  per  cent  of  deaths.  Fussell  has  recently  reported  134 
cases  with  a  mortality  of  17.9  per  cent.  The  mortality  in  children  is  some- 
times very  low.  Morrill  has  recently  reported  6  deaths  in  123  cases  of  frank 
pneumonia.    On  the  other  hand,  Goodhart  had  25  deaths  in  120  cases. 

The  following  are  among  the  circumstances  which  influence  the  prog- 
nosis: 

Age. — As  Sturges  remarks,  the  old  are  likely  to  die,  the  young  to  recover. 
Under  one  year  it  is  more  fatal  than  between  two  and  five.  Fussell  lost  5  out 
of  8  cases  in  sucklings.  At  about  sixty  the  death-rate  is  very  high,  amounting 
to  60  or  80  per  cent.  From  the  reports  of  its  fatality  in  some  places,  one 
may  say  that  to  die  of  pneumonia  is  almost  the  natural  end  of  old  people. 

As  already  stated,  the  disease  is  more  fatal  in  the  negro  than  in  the 
white  race. 

Previous  habits  of  life  and  the  condition  of  bodily  health  at  the  time  of 
the  attack  form  the  most  important  factors  in  the  prognosis  of  pneumonia. 
In  analyzing  a  series  of  fatal  cases  one  is  very  much  impressed  with  the  num- 
ber of  cases  in  which  the  organs  shown  signs  of  degeneration.    In  25  of  my 
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100  antopgies  at  the  Montreal  General  Hospital  the  kidneys  showed  ertenFive 
interstitial  changes.  Individuals  debilitated  from  sickness  or  poor  food,  hard 
drinkers,  and  that  large  class  of  hospital  patients,  composed  of  robust-looking 
laborers  between  the  ages  of  forty-five  and  i^ixty,  whose  organs  show  signs  of 
wear  and  tear,  and  who  have  by  excesses  in  alcohol  weakened  the  re^rve 
power,  fall  .an  easy  prey  to  the  disease.  Very  few  fatal  cases  occur  in  robust, 
healthy  adults.  Some  of  the  statistics  given  by  army  surgeons  show  better 
than  any  others  the  low  mortality  from  pneumonia  in  healthy  picked  men. 
The  death-rate  in  the  German  army  in  over  10,000  cases  was  only  3J>  per  cent 

Certain  complicaiiofis  and  terminations  are  particularly  serious*  The 
meningitis  of  pneumonia  is  probably  always  fatal.  Endocarditis  is  extremely 
grave,  much  more  so  than  pericarditis.  Apart  from  these  serious  eomplica- 
tions«  the  fatal  event  in  pncnraonia  is  due  either  to  a  gradual  toxaemia  or  to 
mechanical  interference  with  the  respiration  and  circulation. 

Much  stress  has  been  laid  of  late  upon  the  factor  of  kucocytosis  m  an 
element  in  the  prognosis.  A  very  slight  or  complete  absence  of  a  leueocytosis 
is  rightly  regarded  as  very  unfavorable. 

Toxwmia  is  the  important  prognostic  feature  in  the  disease,  to  which  in 
a  majority  of  the  cases  the  degree  of  pyrexia  and  the  extent  of  consolidation 
are  entirely  subsidiary.  It  is  not  at  all  proportionate  to  the  degree  of  lung 
involved.  A  sincere  and  fatal  toxaemia  may  occur  with  the  consolidation  of 
only  a  small  part  of  one  lobe.  On  the  other  hand,  a  patient  with  complet* 
solidification  of  one  lung  may  have  no  signs  of  a  general  infection.  Thf 
question  of  individual  resistance  seems  to  be  the  most  important  one,  and 
one  sees  even  most  robust-looking  individuals  fatally  stricken  within  a  few- 
days. 

Death  is  rarely  due  to  direct  interference  with  the  function  of  respirt- 
tion,  even  in  double  pneumonia.  Sometimes  it  seems  to  l>e  caused  by  the 
extensive  involvement  with  oedema  of  the  other  parts  of  the  lungs,  an 
engorgement  with  progressive  weakness  of  the  right  heart.  But  death  is  most 
frequently  due  to  the  action  of  the  poisons  on  the  vaso-motor  centres,  with 
progressive  lowering  of  the  blood  pressure.  This  is  a  much  more  serious 
factor  than  dirc'ct  weakness  of  the  heart  muscle  itself. 

DiagnoBis.— No  disease  is  more  readily  recognized  in  a  large  majority  of 
the  cases.  The  external  characters,  the  sputa,  and  the  physical  signs  combine 
to  make  one  of  the  clearest  of  clinical  pictures.  After  a  study  in  ihe  post* 
mortem  room  of  my  own  and  others'  mistakes,  I  think  that  the  ordinary  lobar 
pneumonia  of  adults  is  rarely  overlooked.  Errors  are  particularly  liable  t© 
occur  in  the  intercurrent  pneumonias,  in  those  complicating  chronic  affets 
tions,  and  in  the  disease  as  met  with  in  children,  the  aged,  and  drunkards. 
Tuberculo- pneumonic  plithisis  is  frequently  confounded  with  pneumonia. 
Pleurisy  with  effusion  is,  I  believe,  not  often  mistaken  except  in  children. 
The  diagnostic  points  will  he  referred  to  under  pleurisy, 

In  diabetes,  Bright 's  disease,  chronic  heart -disease,  pulmonary  phthisic 
and  cancer,  an  acute  pneumonia  often  ends  the  scene,  and  is  frequently  a?er^ 
looked.  In  these  eases  the  tempera! ore  is  perhaps  the  best  index,  and  should, 
more  particularly  if  cough  occurs,  lead  to  a  careful  examination  of  the  luo^ 
The  absence  of  expectoration  and  of  pulmonary  8}Tfnptoms  may  make  the 
noeis  very  difficult. 
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In  children  there  are  two  special  sources  of  error;  the  disease  may  be 
entiieij  masked  by  the  cerebral  symptoms  and  the  case  mistaken  for  one  of 
moiingitis.  It  ia  remarkable  in  tJiese  cases  how  few  indications  there  are  of 
polmoDarj  trouble.  The  other  condition  is  pleurisy  with  effusion,  which  in 
children  often  has  deceptive  physical  signs.  The  breathing  may  be  intensely 
tubular  and  tactile  fremitus  may  be  present.  The  exploratory  needle  is  some- 
times required  to  decide  the  question.  In  the  old  and  debilitated  a  knowledge 
thit  the  onset  of  pneimionia  is  insidious,  and  that  the  symptoms  are  ill- 
defined  and  latent,  should  put  the  practitioner  on  his  guard  and  make  him 
TCTv  carefid  in  the  examination  of  the  lungs  in  doubtful  cases.  In  chronic 
alcoholism  the  cerebral  symptoms  may  completely  mask  the  local  process.  As 
mentioned,  the  disease  may  assume  the  form  of  violent  mania,  but  more  com- 
monly the  symptoms  are  those  of  deliriimi  tremens.  In  any  case,  rapid  pulse, 
ripid  respiration,  and  fever  are  83rmptoms  which  should  invariably  excite 
suspicion  of  inflammation  of  the  lungs.  Under  cerebro-spinal  meningitis  will 
be  found  the  points  of  differential  diagnosis  between  pneumonia  and  that 
disease. 

Pneumonia  is  rarely  confounded  with  ordinary  consumption,  but  to  differ- 
entiate acute  tuberculo-pneimionic  phthisis  is  often  difficult.  The  case  may 
set  in  with  a  chill.  It  may  be  impossible  to  determine  which  condition  is 
present  until  softening  occurs  and  elastic  tissue  and  tubercle  bacilli  appear 
in  the  sputum.  A  similar  mistake  is  sometimes  made  in  children.  With 
typhoid  fever,  pneumonia  is  not  infrequently  confounded.  There  are  in- 
stances of  pneumonia  with  the  local  signs  well  marked  in  which  the  patient 
rapidly  sinks  into  what  is  known  as  the  typhoid  state,  with  dry  tongue,  rapid 
pdse,  and  diarrhoea.  Unless  the  case  is  seen  from  the  outset  it  may  be  very 
difficult  to  determine  the  true  nature  of  the  malady.  On  the  other  hand, 
there  are  cases  of  typhoid  fever  which  set  in  with  symptoms  of  lobar  pneu- 
monia— the  so-called  pneumo-typhus.  It  may  be  impossible  to  make  a  differ- 
ential diagnosis  in  such  a  case  unless  the  characteristic  eruption  occurs  or  the 
Widal  reaction  be  given. 

ProphyUudft. — We  do  not  know  the  percentage  of  individuals  who  harbor 
the  pneumococcus  normally  in  the  secretions  of  the  mouth  and  throat.  In  a 
great  majority  of  cases  it  is  an  auto-infection,  and  the  lowered  resistance  due 
to  exposure  or  to  alcohol,  or  a  trauma  or  anaesthetization,  simply  furnishes 
conditions  which  favor  the  spread  and  growth  of  a  parasite  already  present. 
Individuals  who  have  already  had  pneumonia  should  be  careful  to  keep  the 
teeth  in  good  condition,  and  the  mouth  and  throat  in  as  healthy  a  state  as  pos- 
sible.    Antiseptic  mouth  washes  may  be  used. 

We  know  practically  nothing  of  the  conditions  under  which  the  pneumo- 
coccus lives  outside  the  body,  or.  how  it  gains  entrance  in  healthy  individuals. 
The  sputum  of  each  case  should  be  very  carefully  disinfected.  In  institutions 
the  cases  should  be  isolated. 

Treatment. — Pneumonia  is  a  self -limited  disease,  which  can  neither  be 
iborted  nor  cut  short  by  any  known  means  at  our  command.  Even  under 
the  most  unfavorable  circumstances  it  may  terminate  abruptly  and  naturally. 
A  patient  was  admitted  to  the  Philadelphia  Hospital  on  the  evening  of  the 
«Tenth  day  after  the  chill,  in  which  he  had  been  seen  by  one  of  my  assistants, 
who  had  ordered  him  to  go  to  a  hospital.    He  remained,  however,  in  his  house 
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alone,  without  assistance,  taking  nothing  but  a  little  niilk  and  bread  and 
whisky,  and  was  brought  into  the  hospital  by  the  police  in  a  condition  of 
active  delirium.  That  night  his  temperature  was  105**  and  his  pulse  altove 
120.  In  his  delirium  he  tried  to  escape  through  the  window  of  the  ward. 
The  foUowing  morning — the  eighth  day — ^the  crisis  occurred,  and  the  tem- 
perature was  below  98°.  The  entire  lower  lobe  of  the  right  side  was  found 
involved,  and  he  entere<l  upon  a  rapid  convalescence*  So  also,  under  the 
favoring  circumstances  of  good  nursing  and  careful  diet,  the  experience  of 
many  physicians  in  different  lands  has  shown  that  pneumonia  runs  its  course 
in  a  definite  time,  terminating  sometimes  spontaneously  on  tlie  third  or  the 
fifth  day,  or  continuing  until  the  tenth  or  twelfth. 

There  is  no  specific  treatment  for  pneumonia.  The  young  practitioner 
should  bear  in  mind  that  patients  are  more  often  damaged  than  helped  by 
the  promiscuous  drugging,  which  is  stiQ  only  too  prevalent. 

1.  Genbhal  Management  of  a  Case. — The  same  careful  hygiene  of  the 
bed  and  of  the  sick-room  should  be  carried  out  as  in  typhoid  fever.  Wlien 
conditions  are  favorable  the  h(^l  may  l^e  wheeled  into  the  open  air.  The 
patient  should  not  be  too  nmch  bundled  up  with  clothing.  For  the  heavy 
flannel  undershirts  should  he  substitnted  a  thin,  light  flannel  jacket^  opedL 
in  front,  which  enables  the  physician  to  make  his  examinations  without  unnec- 
essarily disturbing  the  patient.  The  room  should  be  bright  and  light,  letting 
in  the  sunshine  if  possible,  and  thoroughly  well  ventilated.  Only  one  or  two 
persons  should  be  allowed  in  the  room  at  a  time.  Even  when  not  called  for 
on  account  of  the  high  fever,  the  patient  should  be  carefully  sponged  each 
day  with  tepid  water.  This  should  be  done  with  as  little  disturbance  as  po^i^ 
We.     Special  care  should  be  taken  t-o  keep  the  mouth  and  gums  cleansed. 

2.  Diet. — Plain  water,  a  pleasant  table  water,  or  lemonade  should  lie 
given  freely.  When  the  patient  is  delirious  the  water  should  be  given  at 
fixed  intervals.  The  food  should  be  liquid,  consisting  chiefly  of  milk,  either 
alone  or,  better,  mixed  with  food  prepared  from  some  one  of  the  cereals,  and 
eggs,  either  soft  boiled  or  raw. 

3.  Special  Treatment. — Certain  measures  are  believed  to  have  an  influ- 
ence in  arresting,  controlling,  or  cutting  short  the  disease.  It  is  very  diffi- 
cult for  the  practitioner  to  arrive  at  satisfactory  conclusions  on  this  question 
in  a  disease  so  singularly  variable  in  it^s  course.  How  natural^  when  on  the 
third  or  fourth  day  the  crisis  occurs  and  convalescence  sets  in,  to  attribute 
the  happy  result  to  the  etfect  of  some  special  medication  !  How  easy  to  forget 
tliat  the  same  unexpected  early  recoveries  occur  under  other  eonditions !  The 
following  are  among  the  measures  which  may  be  helpful : 

(a)  Bleeding. — The  reproach  of  Van  Helmont,  that  '*  a  bloody  Moloch 
presides  in  the  chairs  of  medicine.^'  ran  not  be  brought  against  this  genera- 
tion of  physicians.  Before  Ixiuis'  iconoclastic  paper  on  bleeding  in  pneu- 
monia it  would  have  been  regarded  as  almost  criminal  to  treat  a  case  without 
venesection.  We  employ  it  nowadays  much  more  than  we  did  a  few  years 
ago,  but  more  often  late  in  the  dieease  than  early.  To  bleed  at  the  very  onset 
in  robust,  healthy  individuals  in  whom  the  disease  sets  in  with  gre^t  intensity 
and  high  fever  is,  I  believe,  a  good  practice.  I  have  seen  instancej^  in  which 
it  was  very  beneficial  in  relieving  the  pain  and  the  dyspnoea,  reducing  tlie 
temperature,  and  allaying  the  cerebral  symptoms. 
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(h)  Drugs. — Certain  drugs  are  credited  with  the  power  of  reducing  the 
intensity  and  shortening  the  duration  of  the  attack.  Among  them  veratrum 
Tiride  still  holds  a  place,  doses  of  m  ij-v  of  the  tincture  given  every  two  hours. 
Tartar  emetic — a  remedy  .which  had  great  vogue  some  years  ago — is  now 
reiT  rarely  employed.  To  a  third  drug,  digitalis,  has  been  attributed  of  late 
great  power  in  controlling  the  course  of  the  disease.  Petresco  gives  at  one 
time  as  much  as  from  4  to  12  grammes  of  the  powdered  leaves,  and  claims 
that  these  colossal  doses  are  specially  eflBcacious  in  shortening  the  course  of 
the  disease  and  diminishing  the  mortality. 

(c)  Antipneumococcic  Serum. — Anders'  recent  analyses  of  the  reported 
cases  do  not  give  a  very  favorable  impression  of  the  value  of  the  sera  at  present 
in  use.  More  perhaps  may  be  expected  from  the  polyvalent  serum  of  Romer, 
but  even  with  it  4  of  tiie  24  cases  treated  in  Curschmann's  clinic  died 
(Passler). 

4.  Symptomatic  Treatment. — (a)  To  relieve  the  Pain. — The  stitch  in 
the  side  at  onset,  which  is  sometimes  so  agonizing,  is  best  relieved  by  a  hypo- 
dermic injection  of  a  quarter  of  a  grain  of  morphia.  When  the  pain  is  less 
intense  and  diffuse  over  one  side,  the  Paquelin  cautery  applied  lightly  is  very 
efficacious,  or  hot  or  cold  applications  may  be  tried.  When  the  disease  is 
fairly  established  the  pain  is  not,  as  a  rule,  distressing,  except  when  the 
patient  coughs,  and  for  this  the  Dover's  powder  may  be  used  in  5-grain  doses, 
according  to  the  patient's  needs.  Hot  poultices,  formerly  so  much  in  use,  re- 
lieve the  pain,  though  not  more  than  the  cold  applications.  For  children  they 
ire  often  preferable. 

(b)  To  combat  the  Toxcsmia. — ^Until  we  have  a  specific,  either  drug  or 
the  product  of  the  bacteriological  laboratory,  which  will  safely  and  surely 
neutralize  the  toxins  of  the  disease,  we  must  be  content  with  measures  which 
promote  the  elimination  of  the  poisons.  Unfortunately,  we  know  very  little 
of  the  channels  by  which  they  are  got  rid  of,  but  on  general  principles  we  may 
suppose  them  to  be  the  skin,  the  kidneys,  and  the  bowels.  By  the  tepid  or 
the  cold  bath  not  only  is  the  action  of  the  skin  promoted,  but  the  vaso-motor 
centres  are  stimulated.  Abundance  of  water  should  be  given  to  promote  the 
flow  of  urine,  and  the  saline  infusion  seems  to  act  helpfully  in  this  way. 
The  bowels  should  be  kept  freely  open  by  saline  laxatives. 

(c)  The  third  and  all-important  indication  in  the  treatment  of  pneu- 
monia is  to  support  the  circulation,  W^e  can  not  at  present  separate  the  effects 
of  the  fever  from  those  of  the  toxins.  It  is  possible,  indeed,  as  some  suppose, 
that  the  fever  itself  may  be  beneficial.  Undoubtedly,  however,  high  and  pro- 
longed p3rrexia  is  dangerous  to  the  heart,  and  should  be  combated.  For  this 
our  most  trusty  weapon  is  hydrotherapy,  which  in  pneumonia  is  used  in  sev- 
eral different  ways.  The  ice-bag  to  the  affected  side  is  one  of  the  most  con- 
venient and  serviceable.  It  allays  the  pain,  reduces  the  fever  slightly,  and, 
as  a  rule,  the  patient  says  he  feels  very  much  more  comfortable.  Broad,  flat 
ice-hags  are  now  easily  obtained  for  the  purpose,  and  if  these  are  not  available 
an  ice  poultice  can  be  readily  made,  and  by  the  use  of  oil-silk  the  clothing 
and  bedding  of  the  patient  can  be  protected  from  the  water.  Cold  sponging  is 
the  best  form  of  hydrotherapy  to  employ  as  a  routine  measure.  When  done 
limb  by  limb  the  patient  is  but  little  disturbed,  and  it  is  refreshing  and  bene- 
ficial.   With  very  pronounced  nervous  symptoms  and  persistent  high  tempera- 
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ture,  or  with  hYperpyrexia,  a  cold  bath  of  ten  minutes*  duration  may  be  given* 
Probably  the  very  best  effect  of  the  hydrotherapy  is  in  the  stimulating  effect 
on  the  vaiio*motor  centres.  The  dusky  skin,  increasing  cyanosis,  increasing 
shortness  of  breath,  with  signs  of  oedema  of  the  lungs,  and  the  rapid*  small, 
soft  pulse,  tell  of  a  progressive  lowering  of  the  blood  tension.  Digitalin  given 
hypodermically  in  full  doses,  ^V^iV  gr..  and  strychnine,  ^-^ir  g^-^  a^^  ^e 
most  satisfactory  drugs  to  support  the  hlood  pressure.  Camphor  and  caffein 
and  musk  are  also  of  value.  The  efTect  of  adrenalin,  even  in  intravenous  injec- 
tion, is  too  transitory  to  be  of  any  value.  Alcohol  does  not  seem  to  raise  the 
blood  pa^ssure  in  fever^  and  the  studies  of  Briggs  and  Cook  in  my  ward>^  would 
indicate  that  it  is  not  of  much  value  in  progressive  vaso-motor  coliapst*.  This 
does  not  mean,  however,  that  it  may  not  have  a  value  in  the  fever,  and  I 
should  be  sorry  to  give  up  its  use  in  the  severer  forms  of  enteric  and  of  pneu- 
monia. Saline  infusions  promote  elimination  and  may  help  in  tiding  over 
a  period  of  vascular  depression.  A  litre  may  be  allowed  to  run  by  gravity 
beneath  the  akin^  and  if  necessary  may  be  repeated  two  or  three  times  in  the 
twenty-four  hours. 

Oxygen  Gas. — It  is  doubtful  whether  the  inhalation  of  oxygen  in  pneu- 
monia is  really  beneficial.  The  work  of  Lorrain-Smith  suggests^  indeed. 
that  it  may  under  certain  circumstances  be  positively  harmful.  He  has  shown 
experimentally  that  oxygen  may  be  a  serious  irritant,  actually  producing 
inflammation  of  the  lungs.  If  we  are  justified  in  applying  his  results  to  man, 
there  can  be  but  little  doubt  that  the  administration  of  oxygen  may  not  be 
entirely  '*  harmless,"'  as  stated  in  previous  editions  of  this  work.  If  the  tension 
of  the  oxygen  breathed  rises  to  80  per  cent  of  an  atmosphere,  which  it  might 
easily  do  in  certain  methods  of  administration,  it  may  be  injurious.  When 
used  it  should  be  allowed  to  flow  gently  from  the  nozzle  held  at  a  little  dis- 
tance, in  which  way  it  is  freely  diluted  with  air. 

Treatment  of  Complications. — If  the  fever  persists  it  is  important  to  look 
out  for  pleurisy,  particularly  for  the  meta-pneumonic  empyema.  The  explora- 
tory needle  should  be  used  if  necessary.  A  sero-fibrinous  effusion  should  lie 
aspirated,  a  purulent  opened  and  drained.  In  a  complicating  pericarditis  with 
a  large  effusion  aspiration  may  be  necessary.  Delayed  resolution  is  a  diflicult 
condition  to  treat,  Riess  has  recommended  pilocarpine,  which  I  have  tried 
in  one  or  two  cases  without  much  benefit. 
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XVI,    DIPHTHEEIA. 

Befinitian. — A  specific  infectious  disease,  characterized  by  a  local  fibrinoui 
exudate^  usually  upon  a  mucous  membrane,  and  by  constitutional  symptoms 
due  to  toxins  produced  at  the  site  of  the  lesion.  The  presence  of  the  Klebs- 
Loeftler  bacillus  is  the  etiological  criterion  by  which  true  diphtheria  is  distin- 
guished from  other  forms  of  membranous  intlararaation. 

The  clinical  and  bacteriological  conceptions  of  diphtheria  are  at  present 
not  in  full  accord.  On  the  one  hand,  there  are  easels  of  simple  sore  throat 
which  the  bacteriologists,  finding  the  Klebs-LoefBer  bacillus,  call  true  diph- 
theria* On  the  other  hand,  cases  of  membranous^  sloughing  angina,  diag*- 
nosed  by  the  physician  as  diphtheria,  are  called  by  the  bacteriologists,  in 
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the  absence  of  the  Klebs-Loeffler  bacillus,  pseudo-diphtheria  or  diphtheroid 
angiiUL 

The  term  diphtheroid  may  be  used  for  the  present  to  designate  those  forms 
in  which  the  Klebs-Loeffler  bacillus  is  not  present.  Though  usually  milder, 
erere  constitutional  disturbance,  and  even  paralysis,  may  follow  these 
o-called  pseudo-diphtheritic  processes. 

Histarical  Hole. — The  disease  was  known  to  Aretaeus  and  to  Galen.  Epi- 
emics  occurred  throughout  the  middle  ages.  It  appeared  early  among  the 
?ttler8  of  New  England,  and  accounts  are  extant  of  epidemics  in  this  coun- 
T  in  the  seventeenth  and  eighteenth  centuries.  Huxham  and  Fothergill  gave 
coellent  descriptions  of  the  disease.  An  admirable  account  was  given  by 
unnd  Bard,  of  New  York,  whose  essay  is  one  of  the  most  solid  contribu- 
003  made  to  medicine  in  America.  It  was  reserved  for  Pierre  Bretonneau, 
f  Tours;,  to  grasp  the  fact  that  angina  suffocativa,  "  cynanche  maligne/'  the 
putrid,'*  and  other  forms  of  malignant  sore  throat,  were  one  and  the  same 
iaease,  to  which  he  gave  the  name  "  diphtherite/' 

Etiology. — The  disease  is  endemic  in  the  larger  centres  of  population, 
h1  becomes  epidemic  at  certain  seasons  of  the  year.  It  prevails  also  with 
remt  severity  in  country  districts,  in  which  indeed  the  affection  seems  to  be 
»ecially  virulent.  A  close  relation  between  imperfect  drainage  or  a  polluted 
atCT-supply  and  diphtheria  has  not  been  determined. 

Outbreaks  have  been  attributed  to  milk.  Sometimes  it  may  be  the  genuine 
iaease,  caused  by  the  disease  in  employees  in  the  dairy ;  at  other  times  it  has 
sen  attributed  to  inflammatory  conditions  in  the  udders  of  the  cows.  This 
iiy  possibly  be  a  form  of  streptococcus  or  staphylococcus  diphtheria. 

Diphtheria  is  a  highly  contagious  disease,  readily  communicated  from 
ereon  to  person.  The  bacilli  may  be  received,  "  (1)  from  the  membranous 
radate  or  discharges  from  diphtheria  patients;  (2)  from  the  secretions  of 
le  nose  and  throat  of  convalescent  cases  of  diphtheria  in  which  the  virulent 
leilli  persist;  (3)  from  the  throats  of  healthy  individuals  who  have  ac- 
aired  the  bacilli  from  being  in  contact  with  others  having  virulent  germs 
a  their  person  or  clothing :  in  such  cases  the  bacilli  may  sometimes  live  and 
evelop  for  days  or  weeks  in  the  throat  without  causing  any  lesion"  (Park 
od  Beebe).  In  the  tenement  districts  of  New  York  these  authors  recognized 
wo  varieties  of  local  epidemics ;  in  one,  the  cases  were  evidently  from  neigh- 
f>rhood  infection,  while  in  the  other,  the  infection  was  derived  from  schools, 
nee  a  whole  district  would  suddenly  become  the  seat  of  scattered  cases. 

No  disease  of  temperate  regions  proves  more  fatal  to  physicians  and 
arses.  There  seems  to  be  particular  danger  in  the  examination  and  swab- 
tng  of  the  throat,  for  in  the  gagging,  coughing,  and  spluttering  efforts  the 
itient  may  cough  mucus  and  flakes  of  membrane  into  the  physician's  face. 
he  virus  attaches  itself  to  the  clothing,  the  bedding,  and  the  room  in  which 
le  patient  has  lived,  and  has  in  many  instances  displayed  great  tenacity. 
t  has  been  found  to  live  on  blood  serum  for  one  hundred  and  fifty-five  days, 
I  gelatine  for  eighteen  months,  dried  on  silk  threads  for  one  hundred  and 
iTcnty-two  days,  on  a  child's  plaything  which  had  been  kept  in  a  dark  place 
fr  five  months,  and  in  bits  of  dried  membrane  for  from  fourteen  to  twenty 
eeki.  An  instance  has  been  reported  (Golay)  in  which  the  bacilli  were  pres- 
il  in  the  throat  for  three  hundred  and  sixty-two  days.  During  this  period 
14 
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there  were  three  acute  relapses.  They  have  been  found,  too^  in  the  dust  o: 
diphtheria  pavilion,  and  in  the  hair  and  clothing  of  the  nurses  in  attendance 
upon  diphtheria  babies  (Wright  and  Emerson),  Forbes  isolated  diphtheria 
bacilli  from  a  vessel  which  was  regarded  as  the  cause  of  the  disease  in  twenty- 
four  families.  The  bacilli  grow  readily  in  milk  without  changing  its  appear- 
ance. 

The  disease  may  be  transsmitted  by  inoculation. 

The  diphtheria  of  calves,  cats,  and  fowls  is  not  identical  with  diphtheria 
in  man  and  is  not  communicable  to  him. 

As  in  other  infectious  disorders,  individual  susceptibility  plays  an  impor- 
tant role.  Not  only  do  very  many  of  those  exposed  escape,  but  even  of  thoee 
in  whose  throats  the  bacilli  lodge  and  grow. 

Of  predisposing  causes  age  is  one  of  the  most  important.  Ycry  young 
children  are  rarely  attackeil,  but  Jaeobi  states  that  he  has  seen  three  in- 
atancea  of  the  disease  in  the  newly  bom.  Between  the  second  and  the  fifteenth 
year  a  large  majority  of  the  cases  occur.  In  this  period  the  greatest  number 
of  deaths  is  between  the  second  and  the  fifth  years.  Girls  are  attacked  in 
larger  numbers  than  boys,  probably  because  they  are  brought  into  closer  con- 
tact with  the  sick.  Adults  are  frequently  affected.  The  disease  is  most  prev- 
alent in  the  cold  autumn  weather.  The  secondary  pseudo-membranous  inflam- 
mations, caus^icd  usually  by  the  streptococcus,  attack  debilitated  persons,  the 
subjects  of  fevers,  particularly  of  scarlet  fever,  typhoid,  and  measles. 

Of  special  importance  as  local  predisposing  causes  are  sore  throat,  nasal 
catarrh,  laryngitis,  and  unheal  thy  conditions  of  the  mouth  and  teeth. 

Epidemics  vary  in  intensity.  While  in  some  the  affection  is  mild  and 
rarely  fatal,  in  others  it  is  characterized  by  wide  extension  of  the  membrane, 
and  shows  a  spcK*ial  tendency  to  attack  the  larynx. 

The  Klebs-Loeffier  bacillui  occurs  in  a  large  numljcr  of  all  suspected  cases 
— 72  per  cent,  based  upon  an  analysis  of  27,000  eases  in  the  literature  by 
Graham  Smith.  It  is  found  chiefly  in  the  false  membrane,  and  does  not 
extend  into  the  sulijacent  mucosa.  In  the  majority  of  instances  the  organ- 
isms arc  localized,  and  only  a  few  penetrate  into  the  interior.  Post  mortem 
in  many  instances  the  bacilli  are  found  in  the  blood  and  in  the  internal 
organs.  Occasionally  they  are  found  in  the  blood  during  life.  It  may  be  the 
predominating  or  sole  organism  in  the  brnncho-pneumonia  so  common  in 
the  disease.  Outside  the  throat,  the  common  site  of  its  morbid  action,  the 
Klebs-Loeffler  bacillus  has  been  found  in  diphtheritic  conjunctivitis,  in  otitic 
media,  sometimes  in  wound  diphtheria,  upon  the  genitals,  in  fibrinous  rhi- 
nitis, and  in  an  attenuated  condition  by  Howard  in  a  case  of  ulcerative 
endcK-arditis. 

Morphological  Ciiahacters. — The  bacillus  is  non-motile,  varies  from 
8,5  io  3  fL  in  length  and  from  0.5  to  0.8  /*  in  thickness.  In  appearance  it  u 
multiform,  varying  from  short  rather  sharply  pointed  rods  to  irregular  bizarre 
forms,  with  one  or  both  ends  swollen,  and  staining  more  or  less  unevenly 
and  intensely.  Westbrook  recognizes  three  main  types — granular,  barred,  and 
solid  staining.  Branching  forms  are  occasionally  met  with.  The  bacilloi 
atains  in  sections  or  on  the  cover-glass  by  the  Gram  method. 

It  grows  best  upon  a  mixture  of  glucose  bouillon  and  blood  serom 
(Loeffler),    forming    moderate-sized,    elevated,    grayish-white   colonies    with 
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ofBqae  centres.  It  grows  also  upon  all  the  ordinary  culture  media.  The 
growth  nsttally  ceases  at  temperatures  below  20°  C. 

The  bacillus  is  very  resistant,  and  cultures  have  been  made  from  a  bit  of 
membrane  preserved  for  five  months  in  a  dry  cloth.  Incorporated  with  dust 
ind  kept  moist,  the  bacilli  were  still  cultivable  at  the  end  of  eight  weeks; 
kept  in  a  dried  state  they  no  longer  grew  at  the  end  of  this  period  (Bitter). 

Vabiation  in  Virulence. — The  Klebs-Loeffler  bacillus  evidently  has  very 
Ttrying  grades  of  virulence  down  even  to  complete  absence  of  pathogenic 
effects.  The  name  pseudo-bacillus  of  diphtheria  should  not  be  given  to 
this  avirulent  organism.  For  testing  the  virulence  the  guinea-pig  is  used, 
being  most  susceptible  to  the  poison.  For  a  gross  test  an  amount  of  a 
forty-eight-hour  bouillon  culture  equalling  one-half  per  cent  of  the  weight 
of  the  animal  is  injected  subcutaneously.  Park  and  Williams  obtained  a 
bacillus  of  such  extraordinary  virulence  that  0.005  cc.  of  a  filtered  bouillon 
culture  killed  a  500  gramme  guinea-pig  in  seventy-two  hours.  "  A  fully 
Tinilent  culture  is  one  which  causes  the  death  of  a  guinea-pig  within  three 
days  or  less;  a  culture  of  medium  virulence  one  which  causes  the  death  of 
the  animal  in  from  three  to  five  days.  Cultures  which  only  produce  local 
necrosis  and  ulceration  or  death  after  a  greater  number  of  days  may  be  con- 
sidered as  of  slight  virulence"  (J.  H.  Wright).  At  the  seat  of  the  inocula- 
tion there  is  local  necrosis  with  fibrinous  exudate  which  contains  the  bacilli, 
and  there  is  also  a  more  or  less  extensive  oedema  of  the  subcutaneous  tissue. 

The  Presence  of  the  Klebs-Loeffler  Bacillus  in  Non-membranous 
Angina  and  in  Healthy  Throats. — The  bacillus  has  been  isolated  from 
cases  which  show  nothing  more  than  a  simple  catarrhal  angina,  of  a  mild  type 
without  any  membrane,  with  diffuse  redness,  and  perhaps  huskiness  and  signs 
of  catarrh^  laryngitis.  In  other  cases  the  anatomical  picture  may  be  that  of 
a  lacunar  tonsillitis. 

The  organisms  may  be  met  with  in  perfectly  healthy  throats,  particularly 
in  persons  in  the  same  house,  or  the  ward  attendants  and  nurses  in  fever 
hospitals. 

Following  an  attack  of  diphtheria  the  bacilli  may  persist  in  the  throat  or 
noee  after  all  the  membrane  has  disappeared  for  weeks  or  months — even  15 
months.  In  explanation  of  this  persistence  Councilman  has  called  attention 
to  the  frequency  with  which  the  antrum  is  affected. 

Toxin  op  the  Klebs-Lobffler  Bacillus. — Roux  and  Yersin  showed 
that  a  fatal  result  following  the  inoculation  with  the  bacillus  was  not  caused 
bj  any  extension  of  the  micro-organisms  within  the  body;  and  they  were 
enabled  in  bouillon  cultures  to  separate  the  bacilli  from  the  poison.  The  toxin 
so  separated  killed  with  very  much  the  same  effects  as  those  caused  by  the 
inoculation  of  the  bacilli;  the  pseudo-membrane,  however,  is  not  formed. 
These  results  were  confirmed  by  many  observers,  particularly  by  Sidney  Mar- 
tin, who  separated  a  toxic  albumose.  The  precise  composition  of  the  body 
and  whether  it  is  a  proteid  at  all  is  still  doubtful ;  certain  authorities,  how- 
ever, believe  that  it  belongs  to  the  enzymes,  possessing  as  it  does  many  attri- 
butes in  common  with  them. 

Susceptible  animals  may  be  rendered  immune  from  diphtheritic  infection 
l^  injecting  weakened  cultures  of  the  bacillus  or,  what  is  better,  suitable  doses 
<rf  the  diphtheria  toxin.     The  result  of  the  injections  is  a  febrile  reaction 
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which  soon  passes  away  and  leaves  the  animal  less  susceptible  to  the  poison  or 
the  living  bacilli.  By  repeating  and  gradually  increasing  the  quantity  of 
poison  injected  a  high  degree  of  immunity  can  be  pro4lur'ixl  in  large  animals 
(goat,  horse). 

The  Bacteria  associated  with  the  Diphtheria  Bacillus. — ^The  most 
common  h  the  Btreptococcus  pyogenef«.  Others,  in  addition  to  the  organisms 
constantly  found  in  the  mouth,  are  the  microeoceua  lanceolatus,  the  bacillus 
eoli,  and  the  stapl^vlocnecus  aureus  and  albns.  Of  these,  probably  the  strepto- 
coccus pyogenes  is  the  most  important,  as  cases  of  general  infection  with  this 
organism  have  been  found  in  diphtheria.  The  suppuration  in  the  hmph- 
glands  and  the  broncho-pneumonia  are  usually  (tliough  not  always)  caused  by 
this  organism. 

PsEUDo-DiPHTirBRiA  BACILLUS, — BaciUus  Xerosus, — ^As  mentioned  alx>ve, 
the  Klebs-Loertler  bacillus  varies  very  much  in  its  vinilence,  and  it  exists  in  a 
form  entirely  devoid  of  pathogenic  properties.  This  organism  should  not, 
however,  be  designated  pseudo-diphtheria  bacillus.  The  name  should  be  con- 
fined to  bacilli,  which,  though  resembling  the  diphtheria  bacillus,  differ  from 
it  not  only  by  absence  of  vinilence,  but  also  by  cultured  peculiarities.  A 
similar  bacillus,  showing,  however,  certain  cultural  differences  from  the 
pseudo-diphtheria  bacillus,  has  been  repeatedly  found  in  the  conjunctival  sac 
in  health  and  disease  (5.  xerosis)^  Organisms  having  the  morphology  of 
the  diphtheria  bacillus,  but  devoid  of  virulence,  probably  belonging  to  the 
group  of  pseudo-diphtheria  and  xerosis  bacilli,  have  been  described  in  human 
beings  in  association  with  a  number  of  diseases,  such  as  Egyptian  dysentery 
(Kruse  and  Pasquale) ;  they  have  l>een  demonstrated  upon  the  skin,  in  the 
crusts  of  variola  pustules,  and  in  impetigo,  in  sputum,  in  pneumonia  (Kruse, 
Ohlmacher),  in  gangrene  of  the  lung  (Babes),  in  ulcerative  endocarditis 
(Howard),  in  ascitic  fluid  (Harris),  in  pus  from  p}'uria  (Bergey),  in  oztena 
(Wilder),  and  in  tuberculosis  (Sehiiltz  and  Ehret).  Oilier  varieties  of 
p^ieudo-bacillus,  described  by  Ruediger  and  Alice  Hamilton,  possess  a  virolenoe 
sufTicient  to  cause  severe  lesions  in  man  and  death  in  int^culated  animals^  In 
such  cases  the  antitoxin  had  no  influence  on  the  infection,  but  animals  recov- 
ered u|K>n  the  injeetion  of  an  immune  serum  prepared  from  these  bacilli. 

Diphtheroid  Inflammations. — Under  the  term  diphtheroid  may  be  grouped 
those  meinbranous  inflammations  which  are  not  associated  with  the  KJel>&- 
Loellier  bacillus.  It  is  perhaps  a  more  suitable  designation  than  pseudo-diph- 
theria or  secondary  diphtheria.  As  in  a  great  majority  of  cases  tlie  strepto- 
coccus pyogenes  is  the  active  organism,  the  term  "streptococcus  diphtheritis ^ 
is  often  employed,  The  name  *"  diphtheritis  "  is  best  used  in  an  anatomical 
sense  to  designate  an  intlammation  of  a  mucous  membrane  or  integumentarjr 
surface  cliaracterizetl  by  necrasis  and  a  fibrinous  exudate,  whereas  the  term 
'*  diphtheria  "  should  be  limited  to  the  disease  caused  by  the  Klebs-Jjoeflkr 
bacillus.  The  proportion  of  cases  of  diphtheroid  inflammation  varies  grteatly 
in  the  different  statistics.  Of  the  large  number  of  observations  made  by  Park 
and  B<*el>e  (5,611 )  in  New  York,  40  per  cent  were  diphtJieroid.  Figures  from 
other  sources  do  not  show  so  high  a  percentage. 

It  is  not  to  be  inferred  from  these  statistics  that  any  considerable  number 
of  the  cases  which  pn\^nl  the  api>t»aranees  of  typical  and  characteristic  pri- 
mary diphtheria  are  due  to  other  micro-organisms  than  the  EJehs-Loeffler 
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hoQus,  Nearly  all  such  case«,  when  carefully  examined  by  a  competent  bac- 
temiogist,  are  found  to  be  due  to  the  diphtheria  bacillut?.  It  is  the  less  char- 
Irinlic  cmses,  with  more  or  less  suspicion  of  diphtheria,  which  are  most 
Bdlj  to  be  caused  bj  other  bacteria  than  the  IvleWLcwtller  baciihis.  It  is 
ll»  to  be  remembered  that  in  the  routine  examination  of  a  large  number  of 
mm  for  boards  of  health  and  diphtheria  wards  of  hospitals,  some  cases  of 
pnme  diphtheria  may  escape  recognition  from  lack  of  such  repeated  and 
tkoroQgh  bacteriological  tests  as  are  sometimes  required  for  the  detection  of 
CM  preflemting  unusual  diihcuities. 

COKDmOKS    UNDER    WHICH    THE    DIPHTHEROID   AFFECTION   OCCURS. — Of 

IMea^ei  (Park  and  Bee!>e),  3Q0  occurred  in  the  autumn  months  and  150  in 
AeppKng;  198  occurred  in  children  from  tlie  first  to  the  seventh  year.  In  a 
ili^  proportion  of  all  the  cjises  the  disease  develops  in  children,  and  can  be 
diffietvnUatefl  from  diphtheria  proper  only  by  (he  Imeteriological  examination* 
la  Banj  of  the  cases  it  is  simply  an  acute  catarrhal  angina  with  lacunar  ton- 
dbtia^ 

Tlie  diphtheroid  inflammations  are  particularly  prone  to  develop  in  eonmtc- 
tn  Willi  tbe  acute  fevers. 

(a)  Scarlet  Fever, — In  a  large  proportion  of  the  cjises  of  angina  in  scar- 
hf  fener  the  KJebs-Loetller  bacillus  is  not  present.  Booker  has  reported  11 
complicating  scarlet  fever,  in  all  of  whicli  the  streptncoeei  were  the  pre- 
organism^.  Of  the  450  eases  of  Park  and  Ikx-^he,  42  complicated 
farer.  The  angina  of  this  disease  is  not  always,  however,  due  to  the 
Where  diphtheria  is  prevalent  and  opportunities  are  favorable 
tetipoittra^  a  large  prof>ortion  of  the  cases  of  membrancms  throats  in  scarlet 
imwr  maj  ^le  genuine  diphtheria,  as  is  sho\ni  by  the  statistics  of  Williams  and 
Mmm  in  the  Boston  City  Hospital  Here,  of  97  cases  of  scarlet  fever,  mem- 
koBOQi  angina  was  present  in  35;  in  12  with  the  Klebs-IjoeHler  bacillus,  and 
ffi  '*  '  oWu^  organism*^,  Morse  reports  99  caries  of  angina  in  scarlet  fever 
?r  ;  ti  ¥r€re  diphtheritic.    Thi:^  large  proportion  of  tases  in  which  scar- 

iT  was  aatK»eiated  Ti^th  true  diphtheria  is  attributed  to  local  conditions 
.  .»,  hoapitaL 

(&)  It  Mites, — Membranous  angina  is  much  less  common  in  this  disease. 
Ilamrred  in  i>  of  the  450  diphtheroid  cases  in  New  York.  Of  4  eases  with 
Mioe  membranous  angina  at  the  Boston  City  Hospital,  1  only  presented  the 
Mitkt^hsdBBT  bacillus. 

fry  Wh^npinff'cough  may  also  Ik?  complicated  with  membranous  angina, 
TW  b«0lertalf)gical  examinations  have  not  been  very  numerous,  Escherich 
jTO  -I  oiMs,  in  all  of  which  the  K!efis*Loefller  bacdlus  was  found. 

ri>  Tyvhoid  Fever, — Membranous  inflammations  in  this  disease  are  not 

III;  they  may  occur  in  the  throat,  the  pelvis  of  the  kidney,  the 

^nto^^tines.    The  complication  may  be  caused  by  the  Kle1)s-Loef- 

vras  present  in  4  cases  described  by  Morse.    It  is  frequently, 

W»r*rr,  ;i  H^x'cus  infection, 

has  remarked  upon  the  greater  frequency  of  these  mem- 
lons  in  typhoid  fever  when  diphtheria  is  prevailing. 
"i*  of  the  Diphtheroid  Affection. — The  cases,  as  a  rule,  are 
'*rtality  is  low,  only  2,5  per  cent  in  the  450  cases  of  Park 
lad  beebe.    The  diphtheroid  inflammations  complicating  the  specific  fevers 


198  SPECIFIC  INFECTIOUS  DISEASES. 

are,  however,  often  very  fatal,  and  a  general  streptococcus  infection  is  by  no 
means  infrequent.  As  in  the  Elebs-LoefSer  angina,  there  may  be  only  a  simple 
catarrhal  process.  In  other  instances  the  tonsils  are  covers!  with  a  creamy, 
piiltaceous  exudate,  without  any  actual  membrane.  An  important  group  may 
begin  as  a  simple  lacunar  tonsillitis,  while  in  others  the  entire  fauces  and  ton- 
sils are  covered  by  a  continuous  membrane,  and  there  is  a  foul  sloughing 
angina  with  intense  constitutional  disturbance. 

Are  the  diphtheroid  cases  contagious?  General  clinical  experience  war- 
rants the  statement  that  the  membranous  angina  associated  with  the  fevers 
is  rarely  communicated  to  other  patients.  The  health  department  of  New 
York  does  not  keep  the  diphtheroid  cases  under  supervision.  Their  inves- 
tigation of  the  450  diphtheroid  cases  seems  to  justify  this  conclusion.  Park 
and  Beebe  say  that  "  it  did  not  seem  that  the  secondary  cases  were  any  less 
liable  to  occur  when  the  primary  case  was  isolated  than  when  it  was  not." 

SequelcB  of  the  Diphtheroid  Angina.— /The  usual  mildness  of  the  disease 
is  in  part,  no  doubt,  due  to  the  less  frequent  systemic  invasion.  Some  of  the 
worst  forms  of  general  streptococcus  infection  are,  however,  seen  in  this  dis- 
ease. There  are  no  peculiarities,  local  or  general,  which  can  be  in  any  way 
regarded  as  distinctive;  and  even  the  most  extensive  paralysis  may  follow  an 
angina  caused  by  it. 

Morbid  Anatomy. — Distribution  of  Membrane. — A  definite  .membrane 
was  found  in  127  of  the  220  fatal  Boston  cases,  distributed  as  follows:  tonsils, 
65  cases ;  epiglottis,  60 ;  larynx,  75 ;  trachea,  66 ;  pharynx,  51 ;  mucous  mem- 
brane of  nares,  43;  bronchi,  42;  soft  palate,  including  uvula,  13;  oesophagus, 
12 ;  tongue,  9 ;  stomach,  5 ;  duodenum,  1 ;  vagina,  2 ;  vulva,  1 ;  skin  of  ear,  1 ; 
conjunctiva,  1.  An  interesting  point  in  the  Boston  investigation  was  the  great 
frequency  with  which  the  accessory  sinuses  of  the  nose  were  found  to  be  in- 
fected. In  the  fatal  cases,  the  exudation  is  very  extensive,  involving  the  uvula, 
the  soft  palate,  the  posterior  nares,  and  the  lateral  and  posterior  walls  of  the 
pharynx.  These  parts  are  covered  with  a  dense  pseudo-membrane,  in  places 
firmly  adherent,  in  others  beginning  to  separate.  In  extreme  cases  the  necro- 
sis is  advanced  and  there  is  a  gangrenous  condition  of  the  parts.  The  mem- 
brane is  of  a  dirty  greenish  or  gray  color,  and  the  tonsils  and  palate  may  be  in 
a  state  of  necrotic  sloughing.  The  erosion  may  be  deep  enough  in  the  tonsils 
to  open  the  carotid  artery,  or  a  false  aneurism  may  be  produced  in  the  deep 
tissues  of  the  neck.  The  nose  may  be  completely  blocked  by  the  false  mem- 
brane, which  may  also  extend  into  the  conjunctivae  and  through  the  Eusta- 
chian tubes  into  the  middle  ear.  In  cases  of  larjTigeal  diphtheria  the  exudate 
in  the  pharynx  may  Ih?  extensive.  In  many  cases,  however,  it  is  slight  upon 
the  tonsils  and  fauit^  and  abundant  ujwn  the  epiglottis  and  the  larynx,  which 
may  be  completely  (xrhuUxl  by  false*  membrane.  In  severe  cases  the  exudate 
extends  into  the  trachea  and  to  the  bronchi  of  the  third  or  fourth  dimension. 

In  all  these  situations  the  membrane  varies  very  much  in  consistence, 
dei>ending  greatly  \\\xn\  the  stagi*  at  which  death  has  taken  place.  If  death 
has  oocurnxl  early,  it  is  linn  and  clost^ly  adherent ;  if  late,  it  is  soft,  shreddy, 
and  readily  detacluxl.  When  tiriuly  adhen^u  it  is  torn  off  with  difficulty  and 
leaves  an  abn\dt\l  iuuiH>sii.  In  the  nio<t  extnMne  cases,  in  which  there  is  exten- 
sive necrosis,  the  |>arts  hx>k  gaii>rr\Munis.  In  fatal  cases  the  lymphatic  glands 
of  the  neck  are  enlarginl,  and  thcr\*  is  »  g\»noral  infiltration  of  the  tissues  with 
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\\  Uk?  salivar)'  glands,  too^  may  be  swollen.     In  rare  instances  the  mem- 
loBtexteDds  to  the  gullet  and  stomudi. 

Ob  inspection  of  the  larynx  of  a  child  dead  of  raemhranous  croup  the  rima 
mmm  filled  with  nniciis  or  with  a  shreddy  material  which,  when  washed  off 
onfiU^,  leafOB  the  mucosa  covered  by  a  thin  grayish -ycl low  membrane,  which 
Biy  be  miifonn  or  in  patches.  It  covers  the  ary-epiglottic  folds  and  the  true 
BHdst  and  maj  be  continued  into  the  ventricles  or  even  into  the  trachea, 
Ahoft^  it  maj  involve  the  epiglottis.  It  varies  much  in  conKit^tency.  1  have 
warn  btml  caaes  in  which  the  exudation  was  not  actually  ninmbranous,  but 
fllker  friable  and  granular.  It  may  form  a  thick,  even  strati fitnl  memhrane, 
akidi  fiiid  the  entire  glottit?.  The  exudation  may  extend  down  the  trachea 
ttd  mto  the  bronchi,  and  may  pa^s  beyond  the  epiglottis  to  the  fauces,  Usu- 
lify  it  im  readily  stripped  off  from  the  mucous  membrane  of  the  lar^Tix  and 
hiWt  txpoai^d  the  swollen  and  injected  uiucosa.  On  examination  it  is  seen 
ttbe  fibrinouH  material  has  involved  chiefly  the  epithelial  lining  and  has  not 
1?  mdltratcd  the  subjacent  tissues. 

Wtowe  largely  to  the  labors  of  Wagner,  Wetgert,  and  more  particularly  to 
liflMdid  work  of  Oertel,  our  knowledge  of  tlie  hislofo(jical  changes  which 
\  in  diphtheria.  The  beginning  of  the  le.^ion  \a  due  to  the  toxic  action 
I  tka  bacilli  growing  in  the  throat.  The  primary  k^ion  is  a  necrosis  and 
ittoQ  of  the  epithelial  tissues.  The  organisms  grow,  not  in  the  living, 
iia  tlia  necrotic  tissues.  The  first  step  is  necrosis  of  the  epithelium,  often 
bj  active  proliferation  of  the  nuclei  of  the  cells,  which  become 
tnto  refractive  hyaline  masses.  From  the  structures  below  an  inllam- 
'  exUidate  rich  in  fibrin  factors  is  poured  out,  and  fibrin  is  formed  when 
in  contact  with  the  necrotic  epithelium, 
TliB  following  are  the  important  changes  in  the  other  organs : 
HlAJrr. — Fatty  degeneration  is  found  in  a  majority  of  the  cases.  It  may 
!  the  more  advanced  degeneration,  in  winch  the  sarcous  elements  become 
and  converted  into  hyaline  masses.  There  is  a  primary\  acute,  inter- 
ittiil  myositis,  and  also  a  form  secondary  to  degeneration  of  tlie  heart  muscle, 
Id  wbieb  it  i»  possible  that  some  of  the  cases  of  fibrous  myocarditis  are  due. 
Nneaiditis  and  endocarditis  are  rare;  endocarditis  was  present  in  7  of  220 
mtm  at  Ibe  Bo«ton  City  Hospital,  The  diphtheria  bacilli  have  bwn  found  in 
At  w^getaliooa. 

Tha  PTT^HOXABY  COMPLICATIONS  are  the  most  important,  and  death  is  due 
lilkm  aa  often  as  to  the  throat  lesion.  Broncho-pncumouia,  or,  as  ('onncil- 
Hatmiia  it,  acinous  pneumonia,  is  the  most  common,  and  was  present  In  131 
lithe  tM  Boaioo  cases.  Acute  lobar  pneumonia  is  rare.  The  pneumococcuB 
b  ike  piindpal  afent  in  producing  the  lung  infection.  The  streptococci  and 
^  dipliibaia  bacilli  are  fre<4ucntly  met  with. 

-The  lesions,  which  are  due  to  the  action  of  the  toxins,  not  to 

I  of  bacteria,  vary  from  simple  degeneration  to  an  intense  nephritis. 

specific  type  of  lesion.    Interstitial  and  glomentlar  nephritis  are 

on  in  the  older  subjects.     Degenerative  cbanges  are  present  in  a 

of  all  the  fatal  eases. 

Tilt  liTcr  and    the  spleen  show  the   degenerative  lesions  of  the  acute 

O^iefml  infeetion  ia  common,  and  is  about  equal  with  the  streptococcus  and 


SPECIFIC  ISFWCTHHTS  DJSKMXBL 


thedipbthemtadUm.    It 


idiei 


typeaf  ( 
Tbej 


thefo 


met  with. 


period  0f  i 


^firom  two  la 


i  dm»  often* 


.  fever. 


tfcel 


faiirile  ftttaek-^di^t  diil&  J 
IiiiiiiM<we»tbeBej 

Umm  mre  trifliBg^  ssd  the  diOd  mij  not  feel  iU  enoi^  to  go  to  bed.    Us 
the  temperttitre  rwm  witktn  the  fint  tweotT-foizr  hcnn^  to  102.5*^  or  10^; 
•eiere  caaei  to  104^    In  ymiBf  ddldraa  there  hut  be  confukaoDs  at 
ootiet 

YUAKnomAL  DiFHTHJKU. — ^In  a  tjrpkal  esse  there  is  at  first  redness  d 
the  fanoei^  and  the  chfld  coiiipluna  of  flight  diffietiltT  in  siralloTiiig.  The 
membrane  firvt  appears  iipoo  the  tanaiU.  and  it  huit  be  a  little  difficult  to  dii» 
tingaisb  a  patchy  diphtfaerttie  pellicle  from  the  exudate  of  the  tonsillar  crypts. 
The  pharrngeal  nmcoits  merohraac  m  leddened,  and  tbe  tonsils  thems^lres  an 
swallcD.  By  tbe  Qiird  day  the  naembrane  has  coTered  the  tonsils,  the  pillai^  ol 
the  fauces,  and  perhape  tbe  uvula,  wbicfa  is  thickened  and  cpdematous^  and 
may  fill  completely  the  £pace  between  tbe  swollen  tonsils.  The  membrane  may 
ei^tend  to  the  posterior  wall  of  the  pharynx.  At  first  grayish-white  in  color, 
it  changes  to  a  dirty  gray,  often  to  a  yellow-white.  It  is  firmly  adherent,  and 
when  removed  leaves  a  bleeding,  slightly  eroded  surface,  which  is  soon  covered 
by  freah  exudate,  Tbe  glands  in  the  neck  are  swollen,  and  may  be  tender. 
The  general  condition  of  a  patient  in  a  case  of  moderate  severity  is  usually 
good ;  the  temperature  not  x^ry  high,  in  the  absence  of  complications  ranging 
from  102"  to  103\  The  pube* range  is  from  100  to  120.  The  lot-al  condition 
of  the  throat  is  not  of  gituat  severity,  and  the  constitutional  depression  is  slight 
The  symptoms  gradually  abate,  tbe  swelling  of  the  neck  diminishes,  the  mem- 
branes separate,  and  from  the  seventh  to  the  tenth  day  the  throat  becomes  clear 
and  convalescence  gets  in. 

Clinically  atA^pical  forms  are  extremely  common,  and  I  follow  here  Koplik*« 
division : 

(a)  There  may  be  no  local  manifestation  of  membrane,  but  a  simple  catiN 
rhal  angina  associated  i^ometimes  with  a  croupy  cough.  The  detection  in  th(se 
eases  of  the  Klehs-Lneftier  bacillus  can  alone  determine  the  diagnosis.  Such 
cases  are  of  great  moment,  inasmuch  as  they  may  communicate  the  severer 
disease  to  other  children, 

( h )  There  are  cases  in  which  the  tonsils  are  covered  by  a  pultaceous  em* 
date,  not  a  consistent  membrane. 

(c)  Cases  presenting  a  punctate  form  of  membrane,  isolated,  and  usudly 
on  the  surface  of  the  tonsils. 

{d)  Cases  which  begin  and  often  run  their  entire  course  with  the  local 
picture  of  a  typical  kounar  amygdalitis-  They  may  he  mild,  and  the  Inad 
exudate  may  not  extend,  but  in  other  cases  there  are  rapid  development  of 
membrane,  and  extension  of  the  disease  to  the  pharrax  and  the  m»<*-  ^^'^ 
severe  septic  and  constitutional  symptoms. 

{e)  Under  the  term  **  latent  diphtheria'*  nenlmer  1 
usually  secondary,  occurring  chielly  in  hospital  practice,  ij; 
subject  of  wasting  affections,  such  as  rickets  and  tubereulosig.    There  are  fever,  | 
naso-pharyngeal  catarrh,  and  gastro-intestinal  disturbances.    Dipbtbcna  may  I 
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not  be  suspected  until  severe  laryngeal  complications  develop,  or  the  condition 
maj  not  be  determined  until  autopsy. 

Ststbmig  Infection. — The  constitutional  disturbance  in  mild  diphtheria 
is  very  slight.  There  are  instances,  too,  of  extensive  local  disease  without 
grave  systemic  symptoms.  As  a  rule,  the  general  features  of  a  case  bear  a 
definite  relation  to  the  severity  of  the  local  disease.  There  are  rare  instances 
in  which  from  the  outset  the  constitutional  prostration  is  extreme,  the  pulse 
frequent  and  small,  the  fever  high,  and  the  nervous  phenomena  are  pro- 
nounced ;  the  patient  may  sink  in  two  or  three  days  overwhelmed  by  the  inten- 
aty  of  the  toxaemia.  There  are  cases  of  this  sort  in  which  the  exudate  in  the 
thn>at  may  be  slight,  but  usually  the  nasal  symptoms  are  pronounced.  The 
temperature  may  be  very  slightly  raised  or  even  subnormal.  More  commonly 
the  severe  systemic  symptoms  appear  at  a  later  date  when  the  pharyngeal  lesion 
is  at  its  height.  They  are  constantly  present  in  extensive  disease,  and  when 
there  is  a  sloughing,  foetid  condition.  The  lymphatic  glands  become  greatly 
enlarged;  the  pallor  is  extreme;  the  face  has  an  ashen-gray  hue;  the  pulse 
is  rapid  and  feeble,  and  the  temperature  sinks  below  normal.  In  the  most 
aggravated  forms  there  are  gangrenous  processes  in  the  throat,  and  in  rare 
instances,  when  life  is  prolonged,  extensive  sloughing  of  the  tissues  of  the  neck. 

Escherich  accounts  for  the  discrepancy  sometimes  observed  between  the 
severity  of  the  constitutional  disturbance  and  the  intensity  of  the  local  process, 
by  assuming  varying  degrees  of  susceptibility  to  the  diphtheria  bacillus  on  the 
ooe  hand,  and  to  its  poison  on  the  other  hand.  With  high  local  susceptibility 
of  a  part  to  the  action  of  the  bacillus,  with  little  general  susceptibility  to  the 
toxin,  there  is  extensive  local  exudate  with  mild  constitutional  symptoms,  or 
rice  versa,  severe  systemic  disturbance  with  limited  local  inflammation. 

A  leucocytosis  is  present  in  diphtheria.  Morse  does  not  think  it  of  any 
prognostic  value,  since  it  is  present  and  may  be  pronounced  in  mild  cases. 

What  has  been  described  of  late  as  Vincent's  angina  is  an  acute,  febrile, 
pseudo-membranous  inflammation  with  soft,  yellowish-green  exudate,  which 
on  removal  leaves  a  bleeding  ulcer.  The  general  symptoms  may  be  severe,  and 
there  may  be  swelling  of  the  glands  of  the  neck.  A  bacillus  f usiformis  has  been 
described  in  connection  with  it.  There  are  instances  in  which  the  ulceration 
has  been  extensive,  even  proceeding  to  destruction  of  the  uvula  and  of  the  soft 
palate. 

Nasal  Diphtheeia. — In  cases  of  pharyngeal  diphtheria  the  Klebs-Loef- 
fler  bacillus  is  found  on  the  mucous  membrane  of  the  nose  and  in  the  secre- 
tions, even  when  no  membrane  is  present,  but  it  may  apparently  produce  two 
affections  similar  enough  locally  but  widely  differing  in  their  general  features. 

In  membranous  or  fibrinous  rhinitis ,  a  very  remarkable, affection  seen  usu- 
ally in  children,  the  nares  are  occupied  by  thick  membranes,  but  there  is  an 
entire  absence  of  any  constitutional  disturbance.  The  condition  has  been  stud- 
ied very  carefully  by  Park,  Abbott,  Gerber  and  Podack,  and  others.  Ravenel 
has  collected  77  cases,  in  41  of  which  a  bacteriological  examination  was  made, 
in  33  the  Klebs-Loeffler  bacillus  being  present.  All  the  cases  ran  a  benign 
course,  and  in  all  but  a  few  the  membrane  was  limited  to  the  nose,  and  the 
conatitutional  symptoms  were  either  absent  or  very  slight.  Remarkable  and 
puzzling  features  are  that  the  disiease  runs  a  benign  course,  and  that  infection 
of  other  children  in  the  family  is  extremely  rare. 
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On  the  other  hand,  nagal  diphtheria  is  apt  to  present  a  most  malignant 
type  of  the  disease.  The  infection  may  be  primary  in  the  nose,  and  in  a  caee 
in  my  wards  there  was  otitis  media,  and  the  Klob.>^LoetBer  bacillus  waa  sepa- 
rated from  the  discharge  before  the  condition  of  nasal  diphtheria  was  §iifi- 
pected.  While  some  cashes  are  of  mild  character,  others  are  very  intense,  and 
the  constitutional  B\Tnptoms  most  profound.  The  glandular  inflammation  is 
usually  very  inten»i«,  owing,  aj*  Jacobi  points  out,  to  the  great  richness  of  the 
nasal  mucosa  in  lymphatics.  From  the  nose  the  inflammation  may  extend 
through  the  tear-ducts  to  the  conjunctivae  and  into  the  antra. 

Laryngeal  DiPHTiiimtA. — Membranous  Croup. — With  a  very  large  pro- 
portion of  all  the  cases  of  membranous  laryngitis  the  Klebs-Lioeffler  bacillus  is 
associated ;  in  a  much  smaller  number  other  organisms,  particularly  the  strep- 
tococcus, are  found.  Membranous  croup,  then,  may  be  said  to  be  either  genu- 
ine diphtheria  or  diphtheroid  in  cliaracter.  Of  286  case^  in  which  the  disease 
was  confined  to  the  lar\Tix  or  bronchi,  in  229  the  Klebs-Loeffler  bacilli  were 
found.  In  57  they  were  not  present,  hut  17  of  the^  cultures  were  unsatis- 
factory (Park  and  Beebe).  The  streptococeus  cases  are  more  likely  to  be  sec- 
ondary to  other  acute  diseases. 

Srjmpinms. — Naturally,  the  clinical  symptoms  are  almost  identical  in  the 
non-specitic  and  specific  forms  of  membranous  laryngitis. 

The  affection  iMPgins  like  an  acute  lanmgitis  with  slight  hoarsenes.^  and 
rough  cough,  to  which  the  term  croupy  has  been  applied.  After  these  symp- 
toms  have  lasted  for  a  day  or  two  with  var\nng  intensity,  the  child  suddenly 
liecomes  worse,  usually  at  night,  and  there  are  signs  of  im|Teded  rei^piration. 
At  first  the  difficulty  in  breatlung  is  paroxysmal,  duo  probaldy  to  more  or  loss 
spasm  of  the  muscles  of  the  glottis.  Soon  the  dyspmea  becomes  continuous, 
inspiration  and  expiration  l^ecome  difficuU,  particularly  the  hitter,  and  with 
the  inspiratory  movements  the  epigai?trium  and  lower  intercostal  spaces  are 
retracted.  The  voice  is  haskv^  and  may  be  reducerl  to  a  whisper.  The  color 
gradually  changes  and  the  imperfect  aeration  of  the  blood  is  shown  in  the 
lividity  of  the  lips  and  finger-tips.  Restlessness  comes  on  and  the  child  tosses 
from  side  to  side,  vainly  trying  to  gat  breath,  Oeca^sionally,  in  a  severer  par- 
oxysm, portions  of  membrane  are  coughed  out.  The  fever  in  memhrHnom 
laryngitis  is  rarely  very  high  and  the  condition  of  the  child  is  usually  very 
good  at  the  time  of  the  onset.  The  pulse  is  always  increased  in  frequency  and 
if  cyanosis  be  present  is  small.  In  favorable  cai^es  the  dyspnoea  is  not  very 
urgent,  the  color  of  the  face  remains  good,  and  after  one  or  two  paroxysms  the 
child  goes  to  sleep  and  wakes  in  the  morning,  perhaps  without  fever  and  feel- 
ing comfortable.  The  attack  may  recur  the  following  night  with  greftter 
severity.  In  unfavorable  cases  the  dyspnoea  btjcomes  more  and  more  urgent, 
the  cyanosis  dwpens.  the  child,  after  a  period  of  intense  restlessness,  sinks  into 
a  semi-comatose  state,  and  death  finally  occurs  from  poisoning  of  the  nerve 
centres  by  carbon  dioxide.  In  other  cases  the  onset  is  less  sudden  and  is  pre- 
Ci'ded  by  a  longer  period  of  indisposition.  As  a  rule,  there  are  phar>Tig«il 
symptoms.  The  constitutional  disturbance  may  be  more  severe,  the  ieyer  \ 
higher,  and  there  may  bo  swelling  of  the  glands  of  the  neck.  Inspection  of 
the  fauces  may  show  the  presence  f^f  false  membranes  on  the  pillars  or  on  the 
tonsils.  Bacteriological  examinatinu  can  alone  determine  whether  these  are 
due  to  the  Klcbs-Locftler  bacillus  or  to  the  streptococcus.    Fagge  held  tJiat  non- 
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eontagious  membranous  croup  may  spread  upward  from  the  larynx  just  as 
diphtheritic  inflammation  is  in  the  habit  of  spreading  downward  from  the 
fauces.  Ware,  of  Boston,  whose  essay  on  croup  is  perhaps  the  most  solid  con- 
tribution to  the  subject  made  in  this  country,  reported  the  presence  of  exudate 
in  the  fauces  in  74  out  of  75  cases  of  croup.  These  observations  were  made 
prior  to  1840,  during  periods  in  which  diphtheria  was  not  epidemic  to  any 
extent  in  Boston.  In  protracted  cases  pulmonary  symptoms  may  occur,  which 
are  sometimes  due  to  the  difficulty  in  expelling  the  muco-pus  from  the  tubes ; 
in  others,  the  false  membrane  extends  into  the  trachea  and  even  into  the 
bronchial  tubes.  During  the  paroxysm  the  vesicular  murmur  is  scarcely  audi- 
ble, but  the  laryngeal  stridor  may  be  loudly  communicated  along  the  bronchial 
tabes. 

Diphtheria  of  Other  Parts. — Primary  diphtheria  occurs  occasionally 
in  the  conjunctiva.  It  follows  in  some  instances  the  affection  of  the  nasal 
mucous  membrane.  Some  of  the  cases  are  severe  and  serious,  but  it  has  been 
shown  by  C.  Frankel  and  others  that  the  diphtheria  bacilli  may  be  present  in 
a  conjunctiyitis  catarrhal  in  character,  or  associated  with  only  slight  croupous 
deposits. 

Diphtheria  of  the  external  auditory  meatus  is  seen  in  rare  instances  in 
which  a  diphtheritic  otitis  media  has  extended  through  the  tympanic  mem- 
brane. 

Diphtheria  of  the  skin  is  most  frequently  seen  in  the  severer  forms  of 
pharyngeal  diphtheria,  in  which  the  membrane  extends  to  the  mouth  and 
lip*,  and  invades  the  adjacent  portions  of  the  skin  of  the  face.    The  skin  about 
the  anus  and  genitals  may  also  be  attacked.    Pseudo-membranous  inflamma- 
tion is  not  uncommon  on  ulcerated  surfaces  and  wounds.     In  very  many 
of  these  cases  it  is  a  streptococcus  infection,  but  in  a  majority,  perhaps, 
in  which  the  patient  is  suiSfering  with  diphtheria,  the  Klebs-Loeffler  bacil- 
lus will  be  found  in  the  fibrinous  exudate.    As  proposed  by  Welch,  the  term 
'^ wound  diphtheria*'   should   be  limited   to   infection  of  a  wound   by  the 
Klebs-Loeffler  bacillus.     This  "  may  manifest  itself  as  a  simple  inflamma- 
tion, or  inflammation  with  superficial  necrosis,  or  inflammation  with  more  or 
lew  adherent  pseudo-membrane.    The  conditions  as  regards  varying  intensity 
and  character  of  the  infection,  association  with  other  bacteria,  particularly 
streptococci,  and  the  necessity  of  a  bacteriological  examination  to  establish 
the  diagnosis,  are  in  no  way  different  in  the  diphtheria  of  wounds  from  those 
in  diphtheria  of  mucous  membranes.    Wound  diphtheria  may  occur  without 
denMmstrable  connection  with  cases  of  diphtheria  and  without  affection  of  the 
throat  in  the  individual  attacked,  but  such  occurrences  are  rare"  (Welch). 
Pwalygis  may  follow  wound  diphtheria.     Pseudo-membranous  inflammations 
of  wounds  are  caused  more  frequently  by  other  micro-organisms,  particularly 
the  streptococcus  pyogenes,  than  by  the  Klebs-Ijoeffler  bacillus.    The  flbrinous 
membrane  so  common  in  the  neighborhood  of  the  tracheotomy  wound  in  diph- 
theria is  rarely  associated  with  the  Klebs-Loeffler  bacillus.    Diphtheria  of  tlie 
genitals  is  occasionally  seen. 

C«Bplioationi  and  Sequelse, — Of  local  complications,  haemorrhage  from 
the  noee  or  throat  may  occur  in  the  severe  ulcerative  cases.  Skin  rashes  are 
iM>t  infrequent,  particularly  the  diffuse  erythema.  Occasionally  there  is  urti- 
<^  and  in  the  severe  cases  purpura.     Fatal  cases  almost  invariably  show 
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capillaiy  broDchitis  with  broncho-pneumonia  and  large  pat<?hes  of  collapse,  or 

the  septic  particles  may  reach  the  bronchi  and  excite  gangrenous  pi 
which  may  lead  to  severe  and  fatal  haemorrhage.    Jaundice,  uisually  a  feature^ 
of  the  toxapmia,  may  be  catarrhal,  and  not  of  serious  import. 

R^nal  complications  are  common.  Albuminuria  is  present  in  all  severe 
cases.  It  is  only  when  the  albumin  is  in  considerable  quantity  and  associateil 
with  epithelial  or  blood  casts  that  the  condition  indicates  parenchymatous 
nephritis  and  is  alarming.  Nephriti'^  may  appear  quite  early  in  the  disejuse, 
setting  in  occasionally  with  complete  suppression  of  the  urine.  In  comparifiou 
with  scarlet  fever  the  renal  changes  lead  less  frequently  to  general  dropsy. 
In  rare  instances  there  may  be  coma,  and  even  convulsions,  without  albmnia 
in  the  urine,  and  without  dropsy,  Menlion  has  already  been  made  of  the  fre- 
quency and  gravity  of  septica^nia  and  local  infection  of  internal  parts  due  to 
invasion  of  the  streptococcus  pyogenes,  which  is  a  very  constant  attendant  of 
the  Klebs-Loetller  bacillus  in  the  human  body* 

Of  fhe  sequelfc,  fmrahjsi^  is  by  far  the  most  important.  It  can  be  experi- 
mentally  produced  in  animals  by  the  inoculation  of  the  toxins.  The  disease  \b 
a  toxic  neuritis,  due  to  the  absorption  of  the  poison.  The  proportion  of  the 
cases  in  which  it  occurs  ranges  from  10  to  15  and  even  to  20  per  cent.  It  iB 
strictly  a  sequel,  coming  on  usually  in  the  second  or  third  week  of  convaleit- 
cence.  Occasionally  it  otx-urs  as  early  as  tlic  seventh  or  eighth  day  of  the  din- 
ease.  It  may  follow  very  mild  case;?;  indee<l,  the  local  lesion  may  be  so  trifling 
that  the  onset  of  the  paralysis  alone  calls  attention  to  the  true  nature  of  the 
trouble.  It  i.s  proportionately  less  frequent  in  children  than  in  adults.  K  W. 
Rolleston's  recent  study  of  the  subject  indicates  that  the  early  use  of  anti- 
toxin diminishes  the  liability  to  paralysis.  In  494  cases  collect<?d  by  Wood- 
head,  the  palate  was  involved  in  155,  the  ocular  muscles  in  197,  in  10  ol 
muscles.     Ninety-one  of  the  patients  died. 

Of  the  local  paralyses  the  most  common  is  that  which  atfect*  the  pal 
This  gives  a  nasal  character  to  the  voice,  and,  owing  to  a  return  of  liquids 
through  the  nose,  causes  a  dilliculty  in  swallowing.  These  may  be  the  only 
symptoms.  The  palate  is  seen  to  be  relaxed  and  motionless,  and  the  sensa- 
tion in  it  is  also  much  impaired.  The  affection  may  extend  to  the  constrictors 
of  the  pharynx,  and  deglutition  become  embarrassed.  Within  two  or  three 
weeks  or  even  a  shorter  time  the  paralysis  disappears.  In  many  c-ases  the  affec- 
tion of  the  palate  is  only  part  of  a  general  neuritis.  Of  other  local  forms  |>er- 
haps  the  most  common  are  paralysis  of  the  eye-muscles,  intrinsic  and  extrinsic. 
There  may  be  strabismus,  ptosis,  and  loss  of  power  of  accommoilation.  Facial 
paralysis  is  rare;  1  saw  one  case  in  which,  two  and  a  half  years  later,  it  still 
persisted  with  contractures.  The  neuritis  may  be  confined  to  the  nerves  of 
one  limb,  though  more  commonly  the  legs  or  the  arms  are  affected  together. 
Very  often  with  the  palatal  paralysis  is  associated  a  wealmesa  of  the  \eg& 
without  definite  palsy  but  with  loss  of  the  knee-jerk. 

The  multiple  form  of  diphtheritic  neuritis  is  not  uncommon.  It  may 
begin  with  the  palatal  affection,  or  with  loss  of  power  of  accommodation  and 
loss  of  the  tendon  reflexes.  This  last  is  an  important  sign,  which,  as  Bern- 
hardt, Buzzard,  and  R.  L.  MacDonnell  have  shown,  may  occur  early.  Imt  is 
not  necessarily  followed  by  other  symptoms  of  neuritis.  There  is  paraplegia, 
which  may  be  complete  or  involve  only  the  extenjsors  of  the  feet.    The  paraly- 
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as  may  extend  and  involve  the  anns  and  face  and  render  the  patient  entirely 
helpless.  The  muscles  of  respiration  may  be  spared.  The  chief  danger  in 
th^  severer  forms  comes  from  the  involvement  of  the  heart  and  of  the  mus- 
cles of  respiration ;  but  the  outlook  is  in  many  cases  not  so  bad  as  the  patient's 
condition  would  indicate. 

Heart, — ^Irregularity  of  the  heart  is  common.  It  was  present  in  60  per  cent 
of  the  Boston  cases  of  F.  W.  White  and  H.  H.  Smith.  A  murmur  at  tiie  apex 
or  base  of  the  heart  is  present  in  94  per  cent  of  all  cases.  This  means  of 
course  that  a  majority  of  all  young  children  with  fever  have  a  heart  murmur. 
Only  a  few  eases  of  diphtheria  have  serious  heart  sj'mptoms,  36  out  of  the  946 
cases  specially  studied  by  White  and  Smith.  Rapid  action  of  the  heart  with 
gallop  rhythm  and  epigastric  pain  and  tenderness  are  the  most  serious  symp- 
toms. The  cases  in  which  the  pulse  drops  from  110  to  40  or  30  are  usually 
very  serious.  The  heart  sjonptoms  are  more  common  in  the  second  or  third 
veek  of  the  disease,  and  fatal  dilatation  of  the  heart  may  come  on  as  late  as 
the  sixth  or  seventh  week.  It  seems  probable  that  the  heart  weakness  is  due 
to  grannlar  and  fatty  degeneration  of  the  muscle  substance.  Possibly  in  some 
of  the  cases  there  is  degeneration  of  the  vagus,  a  view  which  is  supported  by 
the  frequency  of  paralysis  of  the  palate  with  vomiting  and  epigastric  pain  and 
tenderness. 

Diapiosis. — The  presence  of  the  Klebs-Loeffler  bacillus  is  regarded  by  bac- 
teriologists as  the  sole  criterion  of  true  diphtheria,  and  as  this  organism  may 
be  associated  with  all  grades  of  throat  affections,  from  a  simple  catarrh  to  a 
sloughing,  gangrenous  process,  it  is  evident  that  in  many  instances  there  will 
be  a  striking  discrepancy  between  the  clinical  and  the  bacteriological  diagno- 
sis. One  inestimable  value  of  the  recent  studies  has  been  the  determination 
of  the  diphtheritic  character  of  many  of  the  milder  forms  of  tonsillitis  and 
pharyngitis. 

The  bacteriological  diagnosis  is  simple.  The  plan  adopted  by  the  New 
York  Health  Department  is  a  model  which  may  be  followed  with  advantage  in 
other  cities.  Outfits  for  making  cultures,  consisting  of  a  box  containing  a 
tube  of  blood-serum  and  a  sterilized  swab  in  a  test-tube,  are  distributed  to 
about  forty  stations  at  convenient  points  in  the  city.  A  list  of  these  places 
is  published,  and  a  physician  can  obtain  the  outfit  free  of  cost.  The  direc- 
tions are  as  follows :  "  The  patient  should  be  placed  in  a  good  light,  and,  if 
a  child^  properly  held.  In  cases  where  it  is  possible  to  get  a  good  view  of  the 
throat,  depress  the  tongue  and  rub  the  cotton  swab  gently  but  freely  against 
any  visible  exudate.  In  other  cases,  including  those  in  which  the  exudate  is 
confined  to  the  larynx,  avoiding  the  tongue,  pass  the  swab  far  back  and  rub 
it  freely  against  the  mucous  membrane  of  the  pharvn^uand  tonsils.  Without 
laying  the  swab  down,  withdraw  the  cotton  plug  from  the  culture-tube,  insert 
the  swab,  and  rub  that  portion  of  it  which  has  touched  the  exudate  gently  but 
thoroughly  all  over  the  surface  of  the  blood-serum.  Do  not  push  the  swab 
into  the  blood-serum,  nor  break  the  surface  in  any  way.  Then  replace  the 
fwab  in  its  own  tube,  plug  both  tubes,  put  them  in  the  box,  and  return  the 
culture  outfit  at  once  to  the  station  from  which  it  was  obtained.''  The  culture- 
tubes  which  have  been  inoculated  are  kept  in  an  incubator  at  37**  C.  for  twelve 
hours  and  are  then  ready  for  examination.  Some  prefer  a  method  by  which 
the  material  from  the  throat  collected  on  a  sterile  swab,  or,  as  recommended 
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by  van  Esmarch^  on  small  pieces  of  sterilized  sponge,  is  sent  to  the  laboratory 
where  the  cultures  and  microseopic^l  examination  are  made  by  a  bacteriologist. 

An  immediate  diagnosis  without  the  use  of  cultures  is  often  pos!*ible  by 
making  a  smear  preparation  of  the  exudate  from  the  throat.  The  Klebs-Loef- 
fler  bacilli  may  be  present  in  ^ufllcient  numbers,  and  may  Im?  quite  character- 
istic to  an  expert.  In  this  connection  may  be  given  the  following  statement 
by  Park,  who  has  had  such  an  exceptional  experience:  '*  The  examination  by 
a  competent  bacteriologist  of  the  baetcrial  growth  in  a  !)lood-serum  tube  which 
has  been  properly  inocul«te<l  and  kept  for  fourteen  hours  at  the  bmly  tem- 
perature can  be  thorouglily  relied  ujion  in  cases  where  tliere  is  visible  mem- 
brane in  the  throat,  if  the  culture  is  made  during  the  period  in  wiiich  the 
membrane  is  forming,  and  no  antiseptic,  especially  no  mercurial  solution,  Iulb 
lately  been  applit3tJ.  In  casef^  in  which  the  disease  is  confined  to  the  larynx  or 
bronchi,  surprisingly  accurate  results  can  be  obtained  from  cultures,  but  in  a 
certain  proportion  of  cases  no  diphtheria  bacilli  will  be  found  in  the  first 
culture,  and  yet  will  be  abundantly  present  in  later  cultures.  We  believe, 
therufore,  that  absolute  reliance  for  a  diagnosis  can  not  be  placed  upon  a  single 
culture  from  the  pharynx  in  purely  hir}'ngeal  eases/" 

Where  a  Imrtcrioinfjical  exnmlmiiion  can  not  be  made,  the  praciiiioner  miist 
regard  as  suspiciom  all  forms  of  throat  affections  in  children,  and  carry  out 
measures  of  iHolaiion  and  disinfection.  In  this  way  alone  can  serious  error* 
be  avoided.  It  is  not,  of  course,  in  the  severer  forms  of  membranous  angina 
that  mistake  is  Hkcly  to  occur,  but  in  tbe  various  lighter  fornus,  many  of  which 
are  in  reality  due  to  the  Klebs-Loelller  bacilhis. 

A  large  proportion  of  the  cajses  of  diphtheroid  inflammation  of  the  throat 
are  due  to  the  streptococcus  pyogenes.  They  are  usually  milder,  and  the  lia- 
bility to  general  infection  is  less  intense;  still,  in  scarlet  fever  and  other  sjm?- 
cific  fevers  some  of  the  most  virulent  cases  of  throat  disease  which  we  see, 
with  intense  systemic  infection,  are  caused  by  this  micro-organism.  These 
streptococcus  cases  are  probably  much  less  numerous  than  the  figures  which 
I  have  given  would  indicate.  The  more  careful  examinations  in  the  diphtheria 
pavilions  of  hospitals,  particularly  in  Europe,  have  showTi  that  in  the  large 
majority  of  cases  admitted  the  Klebs-Lt>effler  bacillus  is  present  I  have 
already  referred,  under  the  section  on  scarlet  fever,  to  the  question  of  the 
diagnosis  l)etween  scarlet  fever  with  severe  angina  and  diphtheria. 

Prognosis. — In  hospital  practice  the  mortality  was  formerly  from  30  to 
50  per  rent.  In  tlie  Boston  City  Hospital  the  death-rate  between  1888  and 
1894  was  only  once  below  40  per  cent,  and  in  189^  and  1893  rose  to  nearly 
50  per  cent.  Following  the  introduction  of  antitoxin  from  1895  to  1903  the 
death-rate  has  not  once  been  above  15  per  cent,  and  of  late  years  has  been 
about  U)  or  15  per  cent  (McCoHom).  In  country  places  the  disease  may  dis- 
|»lay  an  appalling  virulence.  In  cases  of  ordinary  severity  the  outlook  'i&  usu- 
ally good.  Death  results  from  involvement  of  the  larynx,  septic  infection, 
sudden  hcArt- failure,  diphtheritic  paralysis,  occasionally  from  uriemia,  and 
sometimes  from  broncho-pneumonia  occurring  during  convalescence.  In 
England  and  Wales  in  1903  there  were  (>,077  deaths,  compared  wi*h  9,130,  the 
average  number  in  the  previous  decennium  (Tatham),  Of  late  yenrs  the  mor- 
tality  has  been  steadily  falling.  In  Boston  during  the  ten  years  ending  1903 
the  mortality  per  10^000  of  the  living  has  ranged  from  30.65  to  88.73.     The 
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mortality  has  greatly  decreased^  from  18.03  per  10,000  living  in  1894  to  3.61 
in  1903  (McCoUom). 

Ptophylazii. — Isolation  of  the  sick,  disinfection  of  the  clothing  and  of 
everything  that  has  come  in  contact  with  the  patient,  careful  scrutiny  of  the 
milder  cases  of  throat  disorder,  and  more  stringent  surveillance  in  the  period 
of  convalescence  are  the  essential  measures  to  prevent  the  spread  of  the  dis- 
ease. Suspected  cases  in  families  or  schools  should  be  at  once  isolated  or  re- 
moved to  a  hospital  for  infectious  disorders.  When  a  death  has  occurred  from 
diphtheria,  the  body  should  be  wrapped  in  a  sheet  which  has  been  soaked  in 
a  corrosive-sublimate  solution  (1  to  3,000),  and  placed  in  a  closely  sealed 
coflSn.     The  funeral  should  always  be  private. 

In  cases  of  well-marked  diphtheria  these  precautions  are  usually  carried 
out,  but  the  chief  danger  is  from  the  milder  cases,  particularly  the  ambulatory 
form,  in  which  the  disease  has  perhaps  not  been  suspected.  But  from  such 
patients  mingling  with  susceptible  children  the  disease  is  often  conveyed.  The 
healthy  children  in  a  family  in  which  diphtheria  exists  may  carry  the  disease 
to  their  school-fellows.  The  question  of  the  influence  of  isolation  hospitals 
on  the  spread  of  the  disease  has,  I  think,  been  solved  in  Boston,  a  city  which 
has  suffered  terribly  from  diphtheria.  The  ratio  of  mortality  per  10,000  living 
in  1893  was  11+,  and  in  1894  it  was  19+.  In  1895  the  infectious  pavilion 
was  opened.  Prior  to  that  year  only  about  10  per  cent  of  the  reported  easel 
were  treated  in  hospital ;  in  succeeding  years  50  per  cent  were  treated  in  hos- 
pital. In  1898  the  mortality  per  10,000  had  fallen  to  3,  and  in  1899  it 
was  4.9. 

A  very  important  matter  in  the  prophylaxis  relates  to  the  period  of  con- 
Ttles^cenee.  It  has  l)een  shown  by  numerous  observations  that,  after  all  the 
membrane  has  cleared  away,  virulent  bacilli  may  persist  in  the  throat  from 
periods  ranging  from  six  weeks  to  six  months,  or  even  longer.  There  is  evi- 
dence to  show  that  the  disease  may  be  communicated  by  such  patients,  so  that 
Isolation  should  be  continued  in  any  given  case  until  the  bacteriologicd  exami- 
nation shows  that  the  throat  is  free. 

It  can  not  be  too  strongly  emphasized  that  the  important  elements  in  the 
prophylaxis  of  diphtheria  are  the  rigid  scrutiny  of  the  milder  types  of  throat 
affection,  and  the  thorough  isolation  and  disinfection  of  the  individual 
patients. 

Careful  attention  should  be  given  to  the  throats  and  mouths  of  children, 
particularly  to  the  teeth  and  tonsils,  as  Caill6  has  urged.  Swollen  and  enlarged 
tonsils  should  be  removed.  In  persons  exposed,  the  antiseptic  mouth  washes, 
Rich  as  corrosive  sublimate  (1  to  10,000),  chlorine  water  (1  to  1,100),  or  swab- 
bing the  throat  with  a  diluted  Loeffler's  solution,  should  be  employed. 

Treatment. — The  important  points  are  hygienic  measures  to  prevent  the 
{(pread  of  the  malady,  local  treatment  of  the  throat  to  destroy  the  bacilli,  medi- 
cation, general  or  specific,  to  counteract  the  effects  of  the  toxins,  and,  lastly, 
to  meet  the  complications  and  sequclse. 

(a)  Htoibnic  Measures. — The  patient  should  Ik?  in  a  room  from  which 
the  carpets,  curtains,  and  superfluous  furniture  have  l)een  removed.  The  tem- 
perature should  be  about  68**,  and  thorough  ventilation  should  be  secured. 
The  air  may  be  kept  moist  by  a  kettle  or  a  steam-atomizer.  If  possible,  only 
the  mme,  the  child's  mother,  and  the  doctor  should  come  in  contact  with  the 
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patient.     During  the  visit  the  physician  should  wear  a  linen  overall,  and  on 

leaving  the  room  be  should  thoroughly  wasli  his  hands  and  face  in  a  corrosive- 
sublimate  solution.  The  strictest  quarantine  should  be  employed  against  other 
members  in  the  house. 

(b)  IjOCAL  Treatment, — In  mild  eases  the  throat  symptoms  are  alone 
prominent.  Vigorous  local  treatment  from  the  outset  should  he  carried  out, 
taking  especial  care  in  all  instances  to  avoid  mechanical  injury  to  the  tis^nie^ 
A  very  large  number  of  solutions  have  been  recommended.  They  are  beint 
employed  with  a  swab  of  cotton- wool  or  a  soft  sponge,  or  irrigation  with  hot 
antiseptic  8olutions  may  he  ««ed.  The  direct  application  with  a  swab  of  cot- 
ton-wool or  sponge  is,  as  a  rule,  efifective.  In  many  young  children  it  is  really 
a  most  trying  procedure  to  carry  out  the  treatment,  and  sometimes  one  is 
compelled  to  desist*  The  nurse  should  hold  the  child  on  her  knees,  well 
wrap}>ed  in  a  shawl,  with  its  head  resting  on  her  shoulder.  The  nose  is  then 
lii'ld,  and  so  soon  as  the  child  opens  its  mouth  a  cork  should  he  placed  lictweeu 
the  molar  teeth.  The  local  application  can  then  be  made,  or  thorough  irriga- 
tion carried  out.  In  infants  the  disinfecting  fluids  are  sometimes  better 
applied  through  the  nostrils.    The  following  solutions  may  he  employcxl: 

Loefllers  solution:  Menthol,  10  grammes  dissolved  in  toluol  io  36  cc 
Liq.  Ferri  sesquichlorati,  4  cc.;  alcohol  absoh,  GO  cc. 

*  Corrosive  sublimate,  1  to  1,000,  either  alone  or  with  tartaric  acid,  5 
grammes  to  the  litre. 

Carbolic  acid,  3  per  cent  in  30  per  cent  alcohol  solution,  is  much  employed; 
some  prefer  to  touch  the  small  spots  of  exudate  with  pure  carbolic  acid. 

Another  solution  is:  The  tincture  of  the  perdiloride  of  iron,  a  drachm 
and  a  half,  in  glycerine,  one  ounce,  water,  one  ounce,  with  from  15  to  ^0 
minims  of  carlx^lic  acid.  Chlorine  water,  boric  acid,  peroxide  of  hydrogen, 
iodoform,  lactic  acid,  trypsin,  and  papain  are  also  recommended. 

LoeQler's  solution,  which  has  been  given  a  very  thorough  trial,  is  perhaps 
the  most  satisfactory. 

Nasal  diphtheria  requires  prompt  and  thorough  disinfection  of  the  pas- 
sages. Jacobi  recommends  chloride  of  sodium,  saturated  boric  acid,  or  1 
part  of  bichloride  of  mercury,  35  of  chloride  of  sodium,  and  1,000  of  water, 
or  the  l-per^-ent  solution  of  carbolic  acid.  I^oelller's  solution  may  be  diluted 
and  applied  with  a  syringe  or  a  spray.  To  be  eifectual  the  injection  must  be 
properly  given.  The  nurse  should  be  instnicttHl  to  pass  the  nozzle  of  the 
syringe  horizontally,  not  vertically ;  otherwise  the  fluid  will  return  through 
the  same  nostril. 

Wlien  the  lanmx  becomes  involved,  a  steam  tent  may  l>e  arranged  upon 
the  bed,  so  that  the  child  may  breathe  an  atmosphere  saturated  with  moisture, 
If  the  dyspncea  becomes  urgent,  an  emetic  of  sulphate  of  zinc  or  ipecacuanha 
may  be  given.  Wlien  the  signs  of  obstruction  are  marked  there  should  be  no 
delay  in  the  performance  of  intubation  or  tracheotomy. 

Hot  applications  to  the  neck  are  usually  very  grateful,  particularly  to 
young  children,  though  in  the  case  of  older  children  and  adults  the  ice  poul- 
tices are  to  be  preferred, 

(c)  Oexeral  Measures.' — The  food  should  be  liquid — milk,  beef  juices^ 
barley  water,  albumen  water,  and  soups.  The  child  should  be  eneourag^nl  tO 
drink  wati*r  freely.    When  the  pharyngeal  involvement  is  very  great  and  awial- 
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loniiig  painful^  nutritive  enemata  should  be  used.    In  eases  with  severe  con- 
i^titutional  symptoms  stimulants  should  be  given  early. 

Medicines  given  internally  are  of  very. little  avail  in  the  disease.  .  There 
is  still  a  widespread  belief  in  the  profession  that  forms  of  mercury  are  bene- 
ficial. The  tincture  of  the  perchloride  of  iron  is  also  very  warmly  recom- 
mended. We  are  still,  however,  without  drugs  which  can  directly  counteract 
the  tox-albumins  of  this  disease^  and  we  must  rely  on  general  measures  of  feed- 
ing and  stimulants  to  support  the  strength. 

The  convalescence  of  the  disease  is  not  without  its  dangers,  and  patients 
should  be  very  carefully  watched,  particularly  if  there  are  signs  of  heart 
weakness. 

The  diphtheritic  paralysis  requires  rest  in  bed,  and  in  those  cases  in  which 
the  heart  rhythm  is  disturbed  the  avoidance  of  sudden  exertion.  In  the 
chronic  forms  with  wasting,  massage,  electricity,  and  strychnine  are  invaluable 
siiih.  If  swallowing  becomes  very  difficult,  the  patient  must  be  fed  with  the 
?tomach-tube,  which  is  very  much  preferable  to  feeding  per  rectum. 

{d)  Antitoxin  Treatment. — As  the  years  go  on  additional  experience 
ha>  shown  that,  thoroughly  carried  out,  this  method  of  treatment  is  both  safe 
and  efficacious.  There  are  no  reasonable  grounds  for  skepticism  on  the  part  of 
intelligent  practitioners,  and  still  less  on  the  part  of  those  in  charge  of  the 
h<Kpitals  for  infectious  diseases. 

The  principle  of  action  depends  on  the  circumstance  that  the  blood-serum 
of  an  animal  rendered  inmiune,  when  introduced  into  another  animal,  protects 
it  from  infection  with  the  diphtheria  bacilli,  and  has  also  an  important  cura- 
tive influence  upon  diphtheria,  whether  artificially  given  to  animals,  or  spon- 
taneously acquired  by  man.  In  the  preparation  of  the  blood-serum  a  uniform 
.•standard  strength  is  procured.  The  antitoxin  unit  is  the  amount  of  antitoxin 
which,  injected  into  a  guinea-pig  of  250  grammes  in  weight,  neutralizes  100 
times  the  minimum  fatal  dose  of  toxin  of  standard  strength. 

Dosage. — This  is  one  of  the  most  important  questions  relating  to  the  use 
of  the  antitoxin.    J.  H.  McCollom,  of  the  Boston  City  Hospital,  who  has  prob- 
aiily  had  a  richer  experience  with  the  disease  than  any  man  in  the  United 
States,  insists  that  the  guiding  practice  in  the  use  of  the  antitoxin  is  to  give  it 
until  the  characteristic  effects  are  produced,  whether  4,000  or  70,000  units  be 
Tvijuired  for  this  result.    He  verj'  rightly  remarks  that  in  the  case  of  a  patient 
ill  with  diphtheria  there  is  no  way  of  estimating  the  quantity  of  toxin  gener- 
ate! by  the  membrane,  and  therefore  one  must  administer  the  agent  until  the 
vharacterifitic  effect  is  proiluced — viz.,  the  shriveling  of  the  membrane,  the 
diuiinntion  of  the  nasal  discharge,  the  correction  of  the  fetid  odor,  and  a  gen- 
eral improvement  in  the  condition  of  the  patient.     No  case,  he  says,  in  the 
*i      at-ute  stage  should  be  considered  hopeless.     "  When  one  sees  a  patient  with 
I      tnetuhrane  covering  the  tonsils  and  uvula,  profuse  sanious  discharge  from  the 
r      tt'^^e.  spots  of  ecchymosis  on  the  body  and  extremities,  cold,  clammy  liands 
atiil  feet,  a  feeble  pulse,  and  the  nauseous  odor  of  diphtheria,  and  finds  that 
»^ter  the  administration  of  10,000  units  of  antitoxin  in  two  doses  the  condi- 
tion of  the  patient  improves  slightly;  that  after  10,000  units  more  have  been 
iJJven  there  is  a  marked  abatement  in  the  severity  of  the  symptoms ;  that  wlien 
w  idditional  10,000  units  have  been  given  the  patient  is  apparently  out  of 
*^*nger,  and  eventually  recover*— one  must  believe  in  the  curative  power  of 
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antitoxin.  When  one  sees  a  patient  in  whom  the  intubation  tube  has  been 
repeatedly  clogged,  when  the  hopeless  condition  of  the  patient  changes  for  the 
better  after  the  administration  of  50,000  units,  one  can  not  help  but  be  con- 
vinced of  the  importance  of  giving  large  doses  of  antitoxin  in  the  very  severe 
and  apparently  hopeless  cases.  In  the  majority'  of  instances  these  large  doses 
are  not  required,  particularly  if  the  patients  are  seen  early  in  the  attack,  4,000 
to  6,000  units  being  enough  to  produce  the  characteristic  effect  on  the  mem- 
brane." 

Favorable  effects  are  seen  in  improvement  in  both  the  local  and  general 
condition.  The  swelling  of  the  fauces  subsides,  the  membrane  begins  to  dis- 
appear, the  temperature  falls,  and  the  pulse  ]>ecomes  slower. 

Untoward  Effects. — Of  these  the  most  common  are  urticaria  and  arthral- 
gia, but  they  are  trifling  and  unimportant.     Abscess  is  rare. 

Results. — Of  183,256  cases  treated  in  150  cities  previous  to  the  serum 
period,  the  mortality  was  38.4  per  cent.  Since  the  introduction  of  serum 
132,548  cases  have  been  treated,  with  a  mortality  of  14.6  per  cent.  Leaving 
out  those  not  treated  with  the  serum,  the  mortality  was  9.8  per  cent  (Edwin 
Rosenthal).  The  figures  of  the  Boston  City  Hospital  have  already  been  given 
and  are  of  special  value,  as  the  number  of  cases  is  large,  the  character  severe, 
and  the  Director  of  the  South  Department,  Dr.  McCollom,  has  had  faith  in 
the  treatment  and  courage  in  carrying  it  out. 

In  Chicago,  from  1888  to  1895,  the  total  number  of  deaths  from  diph- 
theria was  11,488.  From  1896  to  1903,  the  period  during  the  use  of  anti- 
toxin, the  deaths  were  6,088,  a  decrease  of  47  per  cent.  Of  586  cases  treated 
on  the  first  day  of  the  disease  there  were  only  2  deaths ;  of  936  cases  treated 
later  than  the  fourth  day  there  were  216  deaths  (A.  R.  Reynolds). 

Immunization  for  the  Prevention  of  Diphtheria. — Persons  exposed  to  diph- 
theria may  bo  protected  by  a  sufficient  dose  of  the  antitoxin.  Children,  par- 
ticularly, should  receive  an  immunizing  injection  at  once.  The  minimum  dose 
should  be  500  units  for  a  child  under  two  years  of  age ;  for  older  children  and 
adults  larger  doses  (500  to  1,000)  are  employed,  which  may  he  repeated  in  a 
few  days  if  necessary.  In  New  York  (city)  since  January,  1895,  13,000  per- 
sons have  been  so  treated,  of  whom  only  40  contracted  the  disease  and  only 
one  died. 

XVTL    ERYSIPETiAB, 

Definition. — An  acute,  contagious  disease,  characterized  by  a  special  in- 
flammation of  the  skin  caused  by  streptococcus  erysipelatos  sen  pyogenes. 

Etiology. — Erysipelas  is  a  widespread  affection,  endemic  in  most  com- 
munities, and  at  certain  seasons  epidemic.  We  are  as  yet  ignorant  of  the 
atmospheric  or  telluric  influences  which  favor  the  diffusion  of  the  poison. 

It  is  particularly  prevalent  in  the  spring  of  the  year.  Of  2,012  cases  col- 
lected by  Anders,  1/214  oceurreil  during  the  first  five  months  of  the  year. 
April  had  the  largi^t  numl>er  of  cases.  The  affection  prevails  extensively  in 
old,  ill-ventilateil  hospital^  and  institutions  in  which  the  sanitary  conditions 
are  defective.  With  tlio  impmveil  sanitation  of  late  years  the  number  of  casee 
has  materially  diniinisluM.  It  has  Ihhmi  observtxl,  however,  to  break  out  in  new 
institutions  under  tho  most  favorj\Me  hygienic  circumstances.     Erysipelas  is 
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oth  contagious  and  inoculable ;  but,  except  under  special  conditions,  the  poi- 
f>n  is  not  very  virulent  and  does  not  seem  to  act  at  any  great  distance.  It 
an  be  conveyed  by  a  third  person.  The  poison  certainly  attaches  itself  to  the 
umiture,  bedding,  and  walls  of  rooms  in  which  patients  have  been  confined. 

The  disposition  to  the  disease  is  widespread,  but  the  susceptibility  is 
pecially  marked  in  the  case  of  individuals  with  wounds  or  abrasions  of  any 
ort.  Recently  delivered  women  and  persons  who  have  been  the  subjects  of 
urgical  operations  are  particularly  prone  to  it.  A  wound,  however,  is  not 
ie«ssary,  and  in  the  so-called  idiopathic  form,  although  it  may  be  difficult  to 
4v  that  there  was  not  a  slight  abrasion  about  the  nose  or  lips,  in  very  many 
■a.'j^'s  there  certainly  is  no  observable  external  lesion. 

Chronic  alcoholism,  debility,  and  Bright's  disease  are  predisposing  agents. 
!  ertain  persons  show  a  special  susceptibility  to  erysipelas,  and  it  may  recur 
a  them  repeatedly.    There  are  instances,  too,  of  a  family  predisposition. 

The  specific  agent  of  the  disease  is  a  streptococcus  growing  in  long  chains, 
rhioh  is  included  under  the  group  name  Streptococcus  pyogenes,  with  which 
streptococcus  erysipelatos  appears  to  be  identical.  The  fever  and  const itu- 
ional  symptoms  are  due  in  great  part  to  the  toxins ;  the  more  serious  visceral 
complications  are  the  result  of  secondary  metastatic  infection. 

Immunity. — Susceptible  animals  can  be  rendered  immune  to  virulent 
'treptococci  by  repeated  non-lethal  injections  of  cultures.  Marmorek's  pro- 
ift'tive  serum,  prepared  by  inoculating  the  horse  and  other  animals  with  cul- 
:ure>  of  intensified  virulence,  belongs  to  the  bactericidal  and  not  to  the  anti- 
ynie  sera.  Notwithstanding  some  apparently  favorable  results,  its  value  in 
Ihe  treatment  of  human  infections  has  not  been  demonstrated. 

Morbid  Anatomy. — Erysipelas  is  a  simple  inflammation.  In  its  uncom- 
plicated forms  there  is  seen,  post  mortem,  little  else  than  inflammatory  oedema. 
Investigations  have  shown  that  the  cocci  are  found  chiefly  in  the  l3^mph-spaces 
ind  most  abundantly  in  the  zone  of  spreading  inflammation.  In  the  unin- 
r«>lvt*d  tissue  beyond  the  inflamed  margin  they  are  to  be  found  in  the  lymph- 
«>-!els,  and  it  is  here,  according  to  Metschnikoff  and  others,  that  an  active 
rarfare  goes  on  between  the  leucocytes  and  the  cocci  (phagocytosis).  In  more 
*iten>ive  and  virulent  forms  of  the  disease  there  is  usually  suppuration. 

Infarcts  occur  in  the  lungs,  spleen,  and  kidneys,  and  there  may  be  the  gen- 
eral evidences  of  pyapmic  infection.  Some  of  the  worst  cases  of  malignant 
piKi'X-anlitis  are  secondary  to  erysipelas;  thus,  of  23  cases,  3  occurred  in  con- 
net-tion  with  this  disease.  Septic  pericarditis  and  pleuritis  also  occur.  As 
ju-i  mentioned,  the  disease  may  in  rare  cases  extend  to  and  involve  the 
riH'ninjsre:?.  Pneumonia  is  not  a  very  common  complication.  Acute  nephritis 
i*  al-io  met  with ;  it  is  often  ingrafted  upon  an  old  chronic  trouble. 

Symptoms. — Tlie  following  description  applies  specially  to  erj'sipelas  of  the 
fat^  and  head,  the  form  of  the  disease  which  the  physician  is  most  commonly 
called  upon  to  treat. 

The  incubation  is  variable,  probably  from  three  to  seven  days. 

The  stage  of  invasion  is  often  marked  by  a  rigor,  and  followed  by  a  rapid 
rbe  in  the  temperature  and  other  characteristics  of  an  acute  fever.  When 
ther^  is  a  local  abrasion,  the  spot  is  slightly  reddened ;  but  if  the  disease  is 
idiopathic,  there  is  seen  within  a  few  hours  slight  redness  over  the  bridge  of 
the  nose  and  on  the  cheeks.    The  swelling  and  tension  of  the  skin  increase  and 
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within  twenty-four  hours  the  external  sjniptoms  are  well  marked.    The  gkiii  I 
18  graootli,  tense,  and  oedeniatoiL^.     It  looks  red,  feels  hot,  and  the  suptTfieial 
layers  of  tlie  epidermic  may  h»e  lifted  as  small  blobs.    The  patient  eoniplaini*  of  j 
.an  unpleai^ant  feeling  of  tension  in  the  skin;  the  swelling  rapidly  inerea^i*;! 
and  dui'ing  the  second  day  tJie  eye^  are  usually  closed.    The  first-atfeeted  parti] 
gradually  become  pale  and  less  swollen  as  the  disease  extends  at  the  periphery. 
When  it  reaches  the  forehead  it  progresses  as  an  advancing  ridge,  perfec^tly  well  I 
defintnl  and  raised;  and  often,  on  palpation,  hardened  extensions  can  l>e  felt 
beneath  the  skin  which  is  not  yet  reddened.    Even  in  a  case  of  moderate  sever- 
ity, the  face  is  enormously  swollen,  the  eyes  are  closed,  the  lips  greatly  oedema- 
tons,  the  ears  thickened,  the  scalp  is  swollen,  and  the  patient's  features  are 
quite  unrecognizable.    The  formation  of  blebs  is  comninn  on  the  eyelids,  ears, 
and  forehead.    The  cervical  lymph-glands  are  swollen,  but  are  usually  mas^kc<l  i 
in  the  cedema  of  the  neck.    The  temperature  keeps  high  without  marked  remis-J 
sions  for  four  or  five  days  and  then  defervescence  takes  place  by  crisis.    Leu*} 
cocytosis  is  present.     Kirkbride  has  noted  the  presence  in  one  case  of  leueini 
and  tyrosin  in  the  urine.     The  general  condition  of  the  patient  varies  muchf 
with  his  previous  state  of  health.    In  old  and  debilitated  persons,  particularly 
in  those  addicted  to  alcohol,  the  constitutional  depression  from  the  outset  may! 
be  very  great.    Delirium  is  present,  the  tongue  becomes  dry,  the  pulse  fecbleJ 
and  there  is  marked  tendency  to  death  from  toxaemia.     In  the  majority  of] 
cases,  however,  even  with  extensive  lesions,  the  constitutional  disturbance,  con- 
sidering the  height  of  the  fever  range,  is  slight.    The  mucous  membrane  of  the  1 
mouth  and  throat  may  be  swollen  and  reddened.    The  erysipelatous  intlamma- 
tion  may  extend  to  the  larjiix,  but  the  severe  a?dema  of  this  part  occjisionally  I 
met  with  is  commonly  due  to  tlie  extension  of  the  inflammation  from  without) 
inward. 

There  are  cases  in  which  the  inflammation  extends  from  the  face  to  the] 
neck,  and  over  the  chest*  and  may  gradually  migrate  or  wander  over  the  great 
part  of  the  bo<3y  {E,  mitirans). 

The  close  relation  between  the  erysipelas  c*occus  and  the  pus  organisms  ial 
shown  by  the  frequency  with  which  suppuration  occurs  in  facial  erysipelasJ 
Small  cutaneous  absc*esses  are  common  about  the  cheeks  and  forehead  and] 
neck,  and  beneath  the  scalp  large  collections  of  pus  may  accumulate.  Sup-  I 
puration  siH>ms  to  occur  more  frequently  in  some  epidemics  llian  in  others,  anrlJ 
at  the  Philadelphia  Hospital  one  year  nearly  all  the  eases  in  the  erwipdasl 
wards  presented  local  abscesses. 

Complications. — Meningitis  is  rare.    The  cases  in  which  death  ocscurs  iritb] 
markf?d    brain   symptoms   do    not    usually    show,    post   mortem,    mcnin^ 
affection. 

Pneumonia  is  an  occasional  complication.     Ulcerative  endocarditis  and} 
septictemia  are  more  common.     Albuminuria  is  almost  constant,  particularly 
in  persons  over  fifty.     True-  nephritis  is  occasionally  seen.     Da   Costa  btf 
called  attpntioD  to  curious  irregular  returns  of  the  fever  which  occur  during] 
convalescence  without  any  aggravation  of  the  local  condition. 

The  diagnosis  rarely  presents  any  difticulty.  The  mode  of  onset,  the  rapidi 
rise  in  fever,  and  the  characters  of  the  local  disease  are  quite  distinctive, 

Prognosia* — Healthy  adults  rarely  die.  The  general  mortality  in  hospitalaj 
is  alxmt  7  per  cent,  in  private  practice  about  4  per  cent  (Anders).     In  th«j 


wbeii  the  disease  attacks  the  navel,  it  is  almost  always  fatal.    In 

ami  in  the  a«:od  erysipelas  is  a  seriouii  afEection,  and  death  may 

ill  tfif'        ^     Ml  the  intensity  of  the  fever  or,  niore  commonly,  from  toxaemia. 

|Tbe  Wjuj'  _  ^r  ninhulatory  erysipolas,  which  has  a  more  protracted  course^ 

death  from  exhaustion. 

t, — Isolation  shouhl  be  strictly  carried  out^  particularly  in  hos- 

A  practitioner  m  attendance  upon  a  case  of  ery&ipelas  should  not 

msm  of  i<  lit. 

dkeiM^  1-  lilted  and  a  large  majority  of  the  cases  get  well  with- 

intentjil  medication.    I  can  speak  definitely  on  this  poLut»  having,  at 

iladdphia  Hospital,  treated  many  eaj^es  in  this  way.     The  diet  should 

and  light.     Stimulants  are  not  required  except  in  the  old  and 

For  the  restle^nes^,  delirium,  and  in.sonmia,  chloral  or  the  Kromides 

I^Tcn;  or,  if  these  fail,  opinuh     When  the  fever  is  high  the  patient 

bnlhiHl  or  spong**<l.  or,  in  private  practice,  if  there  is  an  ohjeetion  to 

in  or  antifebrin  may  he  given. 

:.*d  renuHli*^  believed  to  infloenoo  the  dis^ease,  the  tincture  nf  the 

of  iron  has  been  highly  recommended.     At  the  if  out  real  General 

thia  was  the  routine  treatment,  and  doses  of  half  a  drachm  to  a 

wiere  ^ren  every  three  or  four  hours?.     I  am  by  no  means  convinced 

Hi  'il  action;  nor,  so  far  as  I  know,  hat^  any  medicine,  given 

o  eontrtd  over  the  course  of  the  diJJease. 

treatment,  the  injection  of  antiseptic  solutions  at  the  margin  of 

og  oreiis  has  !K?en  much  practitsed.    Two-per-cent  solutions  of  car- 

thi?  corrosive  sublimate  and  the  biniodide  of  mercury  have  been 

The  injection  sbould  be  made  not  into  but  just  a  little  beyond 

of  the  inflamcnl  patch.     F.  P.  Henry  has  treate*!  a  large  number 

at  till*  Philadelphia  Hospital  with  the  last-mentioned  drug,  and  this 

pi»etieo  is  certainly  most  rationah 

local  applications,  ichthyol  is  at  present  much  used.     The  inflamed 

mar  be  covcre«l  with  salicylate  of  starch.     Perhaps  as  good  an  appli- 

iB  aiiT  is  cold  water,  which  was  highly  reeommended  by  Hippocrates. 


XVUl.    SEPTICAEMIA   AND    PYiEMIA. 

terms  niui-t  first  be  detineth 
I  mftciiim  u  the  morbid  process  induced  by  the  invasion  and  growth  in 
Jy  of  palhogemc  micro-organisms.     An  infection  may  be  local,  as  in 
,  tff  gHi^ral*  a4  in  some  eases  of  anthrax, 

I  uiiiiTiration  is  the  morbid  condition  caused  by  the  absorption  of  toxins, 
\  part  derive*!  from  pathogenic  organisms.    The  term  sapramia  is  the 
of  fieptic  intoxication, 
l-and-fai^t  line  can  not  be  drawn  betwtn^n  an  infection  and  an  intoxi- 
,  bot  agents  of  infection  alone  are  capalile  of  reproduction,  whereas  those 
i  an^  chemical  poisons,  some  of  which  are  produced  by  the  agency 
or  by  vegetable  and  animal  cells.     Infectious  diseases  which  are 
ioaieated  directly  from  one  p<3rson  to  another  are  termed  contagious,  and 
lialaetn^  mgeai  is  sometimes  spoken  of  as  a  contagium*    *'  Whether  or  not 
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an  infectious  disease  is  contagious  in  the  ordinary  sense  depends  upon  the 
nature  of  the  infectious  agent,  and  especially  upon  the  manner  of  its  elimina- 
tion from  and  reception  by  the  body.  Most  but  not  all  contagious  diseases  are 
infectious.  Scabies  is  a  contagious  disease,  but  it  is  not  infectious  "  (Welch). 
There  are  three  chi^f  clinical  types  of  infection. 

1.  Local  Infections  with  the  Development  of  Toxins. 

This  is  the  common  mode  of  invasion  of  many  of  the  diseases  which  we 
have  already  considered.  Tetanus,  diphtheria,  erysipelas,  and  pneumonia  are 
diseases  which  have  sites  of  local  infection  in  which  the  pathogenic  organisms 
develop ;  but  the  constitutional  effects  are  caused  by  the  absorption  of  the  poi- 
sonous products.  The  diphtheria  toxin  produces  all  the  general  symptoms,  the 
tetanus  toxin  every  feature,  of  the  disease  without  the  presence  of  their  re- 
spective bacilli.  Certain  of  the  symptoms  following  the  absorption  of  the  tox- 
ins are  general  to  all ;  others  are  special  and  peculiar,  according  to  the  organ- 
ism which  produces  them.  A  chill,  fever,  general  malaise,  prostration,  rapid 
pulse,  restlessness,  and  headache  are  the  most  frequent.  With  but  few  excep- 
tions the  febrile  disturbance  is  the  most  common  feature.  The  most  serious 
effects  are  seen  upon  the  nervous  system  and  upon  the  heart,  and  the  gravity 
of  the  symptoms  on  the  part  of  these  organs  is  to  some  extent  a  measure  of  the 
intensity  of  the  intoxication.  The  organisms  of  certain  local  infections  pro- 
duce poisons  which  have  special  actions;  thus  the  diphtheria  toxin,  besides 
having  the  effects  already  referred  to,  is  especially  prone  to  attack  the  nervous 
system  and  to  cause  peripheral  neuritis.  The  tetanus  toxin  has  a  specific 
action  on  the  motor  neurones. 

2.  Sei>tic^mia. 

Formerly,  and  in  a  surgical  sense,  the  term  '^  septicaemia "  was  used  to 
designate  the  invasion  of  the  blood  and  tissues  of  the  body  by  the  organisms 
of  suppuration,  but  in  the  medical  sense  the  term  may  be  applied  to  any  con- 
dition in  which,  with  or  without  a  local  site  of  infection,  there  is  microbic 
invasion  of  the  blood  and  tissues,  but  without  metastatic  foci  of  suppuration. 
Owing  to  the  great  development  of  bacteria  in  the  blood,  and  in  order  to  sepa- 
rate it  sharply  from  local  infectious  processes  with  toxic  invasion  of  the  body, 
it  is  proposed  to  call  this  condition  bacteraemia;  toxaemia  denotes  the  latter 
state. 

(a)  Progressive  Septicemia  from  Local  Infection. — The  common 
streptococcus  and  staphylococcus  infection  is  as  a  rule  first  local,  and  the  tox- 
ins alone  pass  into  the  blooil.  In  other  instances  the  cocci  appear  in  the  blood 
and  throughout  the  tissues,  causing  a  septicjemia  which  intensifies  greatly  the 
severity  of  the  case.  Other  infections  in  which  the  bacterial  invasion,  local  at 
first,  may  beconie  general  are  pneumonia,  typhoid  fever,  anthrax,  gonorrhoea, 
and  puerperal  fever. 

The  clinical  features  of  this  form  are  well  seen  in  the  cases  of  puerperal 
septicaemia  or  in  dissection  wounds,  in  which  the  course  of  the  infection  may 
be  traced  along  the  lymphatics.  The  symptoms  usually  set  in  within  twenty- 
four  hours,  and  rarely  later  than  the  third  or  fourth  day.  There  is  a  chill 
or  chilliness,  with  moderate  fever  at  first,  which  gradually  rises  and  is  marked 
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by  daily  remissions  and  even  intermissions.  The  pulse  is  small  and  com- 
pressible,  and  may  reach  120  or  higher.  Gastro-intestinal  disturbances  are 
common,  the  tongue  is  red  at  the  margin,  and  the  dorsum  is  dry  and  dark. 
There  may  be  early  delirium  or  marked  mental  prostration  and  apathy.  As 
the  disease  progresses  there  may  be  pallor  of  the  face  or  a  yellowish  tint. 
Capillary  hemorrhages  are  not  uncommon. 

In  streptococcus  cases  we  are  beginning  to  recognize  the  fact  that  these 
infections  are  not  always  so  serious  as  we  thought.  Death  may  occur  within 
twenty-four  hours  or  be  delayed  for  several  days,  even  for  weeks,  and  recovery 
may  occur.  One  case  recently  showed  streptococci  in  the  blood  for  six  weeks, 
but  ultimately  recovered  (Cole).  On  post-mortem  examination  there  may  be 
no  gross  focal  lesions  in  the  viscera,  and  the  seat  of  infection  may  present  only 
flight  changes.  The  spleen  is  enlarged  and  soft,  the  blood  may  be  extremely 
dark  in  color,  and  haemorrhages  are  common,  particularly  on  the  serous  sur- 
faces. Neither  thrombi  nor  emboli  are  found.  Certain  clinical  features  sepa- 
rate the  streptococcus  from  the  staphylococcus  infection,  chiefly  in  the  absence 
of  delirium,  a  rather  abnormal  mental  acuteness,  and  in  the  presence  of  a 
greater  d^ree  of  anaemia. 

Many  instances  of  septicaemia  are  combined  infections;  thus  in  diphtheria 
streptococcus  septicaemia  is  a  common,  and  the  most  serious,  event.  The  local 
disease  and  the  symptoms  produced  by  absorption  of  the  toxins  dominate  the 
clinical  picture ;  but  the  features  are  usually  much  aggravated  by  the  systemic 
invasion.  A  similar  infection  may  occur  in  typhoid  fever  aiid  in  tuberculosis, 
and  may  obscure  the  typical  picture.  These  secondary  septicaemias  are  caused 
most  frequently  by  the  streptococcus,  but  may  result  from  the  invasion  of 
other  bacteria. 

(5)  General  Septicemia  witiiout  Recognizable  Local  Infection. — 
Crjptogenetic  Septiccemias. — This  is  a  group  of  very  great  interest  to  the 
phy>ician,  the  full  importance  of  which  we  are  only  now  beginning  to  recog- 
nize. 

The  subjects  when  attacked  may  be  in  perfect  health ;  more  commonly  they 
are  already  weakened  by  acute  or  chronic  illness.  The  pathogenic  organisms 
are  varied.  Streptococcus  pyogenes  is  the  most  common;  the  forms  of 
staphylococcus  more  rare.  Other  occasional  causal  agents  are  Micrococcus 
hnceolatus  (pneumococcus).  Bacillus  proieus,  and  Bacillus  pyocyaneus.  Be- 
tween May  1,  1892,  and  June  1,  1895.  there  were  examined  in  the  post-mortem 
room  from  my  wards  21  cases  of  general  infection,  of  which  13  were  due  to 
Streptococcus  pyogenes,  2  to  Staphylococcus  pyogenes,  and  6  to  the  pneumo- 
coccus. In  19  of  these  cases  the  patients  were  already  the  subjects  of  some 
other  malady,  wnich  was  aggravated,  or  in  most  instances  terminated,  by  the 
(Tf'Deral  septicaemia.  The  symptoms  vary  somewhat  with  the  character  of  the 
micro-organisms.  In  the  streptococcus  cases  there  may  be  chills  with  high, 
irregular  fever,  and  a  more  cliaracteristic  septic  state  than  in  the  pneumo- 
c<H*us  infection. 

Most  of  these  cases  come  correctly  under  the  term  "  crvptogenetic  septi- 
cemia*' as  employed  by  I^ube,  inasmuch  as  the  local  focus  of  infection  is 
not  evident  during  life,  and  may  not  be  found  after  death.  Although  most 
of  these  cases  are  terminal  infections,  yet  it  is  well  to  bear  in  mind  that  there 
are  instances  of  this  tvpe  of  affection  coming  on  in  apparently  healthv  persons. 

• 
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The  fever  may  be  extremely  irregular,  characteristically  septic,  and  persist 
for  many  weeks.  Foci  of  suppuration  may  not  develop,  and  may  not  be  found 
even  at  autopsy.  I  have  on  several  occasions  met  with  cases  of  an  intermit- 
tent pyrexia  persisting  for  weeks,  in  which  it  seemed  impossible  to  give  any 
explanation  of  the  phenomena,  and  some  which  ultimately  recovered,  and  in 
which  tuberculosis  and  malaria  could  be  almost  positively  excluded.  These 
cases  require  to  be  carefully  studied  l)acteriologically.  Dreschfeld  has  de- 
scribed them  as  idiopathic  intermittent  fever  of  pyaemic  character.  .  Local 
symptoms  may  be  absent,  though  in  three  of  his  cases  there  was  enlargement 
of  the  liver,  and  in  two  the  condition  was  a  diffuse  suppurative  hepatitis.  The 
pyocyanic  disease,  or  cyano-pj'aBmia,  is  an  extremely  interesting  form  of  infec- 
tion with  Bacillus  pyocyaneus,  of  which  a  larger  number  of  cases  have  been 
reported  of  late  years.  (See  WoUstein's  paper.  Archives  of  Pediatrics,  Octo- 
ber, 1897,  and  Barker,  Jour.  Am.  Med.  Assoc,  1897.) 

3.  Septico-py-emia. 

The  pathogenic  micro-organisms  which  invade  the  blood  and  tissues  may 
settle  in  certain  foci  and  there  cause  suppuration.  When  multiple  abscesses 
are  thus  produced  in  connection  with  a  general  infection,  the  condition  is 
known  as  pyemia  or,  perhaps  better,  septico-pysemia.  There  are  no  specific 
organisms  of  suppuration,  and  the  condition  of  pyaemia  may  be  produced  by 
organisms  other  than  the  streptococci  and  staphylococci,  though  these  are  the 
most  common.  Other  forms  which  may  invade  the  system  and  cause  foci  of 
suppuration  are  Micrococcus  lanccolatus,  the  gonoeoccus.  Bacillus  coli,  Bacillus 
typhosus.  Bacillus  proieus.  Bacillus  pyocyaneus.  Bacillus  influenzas,  and  very 
probably  the  ana?robic  bacteria  of  Veillon  and  Zulx^r.  In  a  large  proportion  of 
all  cases  of  pyaemia  there  is  a  focus  of  infection,  either  a  suppurating  exter- 
nal wound,  an  osteomyelitis,  a  gonorrha^a,  an  otitis  media,  an  empyema,  or  an 
area  of  suppuration  in  a  lymph-gland  or  about  the  appendix.  In  a  large 
majority  of  all  these  cases  the  common  pus  cocci  are  present. 

In  a  suppurating  wound,  for  example,  the  pus  organisms  induce  hyaline 
necrosis  in  the  smaller  vessels  with  the  production  of  thrombi  and  purulent 
phlebitis.  The  entrance  of  pus  organisms  in  small  numbers  into  the  blood 
dois  not  necessarily  proiluce  pyiemia.  Commonly  the  transmission  to  various 
parts  from  the  lo<*al  fotnis  takes  ]>la(X^  by  the  fra.irments  of  thrombi  which  pass 
as  emboli  to  different  parts,  whore,  if  the  omditions  are  favorable,  the  pus 
organisms  excite  suppuration.  A  thrombus  which  is  not  septic  or  contami- 
nateil.  when  dishxlgiHl  and  im]>aot(Hl  in  a  distant  vessel,  produces  at  most  only 
a  simple  infarction;  but,  (.-oming  from  an  infeitoil  source  and  containing  pus 
microbes,  an  indei>endont  (vntro  of  inflation  is  established  wherever  the  em- 
bolus may  Kxlge.  Those  indojvndont  s\ip]nirativo  centres  in  pyaemia,  known  as 
embolic  or  metasiaiic  ahsressrs,  have  tho  following  distribution: 

(a)  In  external  wounds,  in  ostinvniyolitis,  and  in  acute  phlegmon  of  the 
skin,  tho  emlH^lic  partirlos  vory  fn^juontly  oxoito  suppuration  in  the  lungs, 
producing  the  well-known  wiHlgo-shajHNl  py;vmii-  infarcts:  from  these,  or  rarelv 
by  paradoxical  omlH^lism,  or  dinvt  ]^a<>ai:o  of  bacteria  or  minute  emboli 
through  the  pulmonary  ca]ullarit*>.  mot  astatic  Uxn  of  inflammation  may  occur 
in  other  |>arts. 

(b)  Suppurative  fivi  in  tho  territory  of  tho  jv^rtal  system,  particularly  in 
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the  intestines,  produce  metastatic  abscesses  in  the  liver  with  or  without  sup- 
porative  pylephlebitis. 

Endocarditis  is  an  event  which  is  very  liable  to  occur  in  all  forms  of  sep- 
ticaemia, and  modifies  materially  the  character  of  the  clinical  features.  Strep- 
tococci and  staphylococci  are  the  most  common  organisms  present  in  the  vege- 
tations, but  the  pneumococci,  gonococci,  tubercle  bacilli,  typhoid  bacilli, 
anthrax  bacilli,  and  other  forms  have  been  isolated.  The  vegetations  which 
grow  at  the  site  of  the  valve  lesion  become  covered  with  thrombi,  particles 
of  which  may  be  dislodged  and  carried  as  emboli  to  different  parts  of  the  body, 
causing  multiple  abscesses  or  infarcts. 

Symptoms  of  Septico-pyaemia. — In  a  case  of  woimd  infection,  prior  to  the 
on>et  of  the  characteristic  symptoms,  there  may  be  signs  of  local  trouble,  and 
in  the  case  of  a  discharging  wound  the  pus  may  change  in  character.  The 
onset  of  the  disease  is  marked  by  a  severe  rigor,  during  which  the  temperature 
rises  to  103**  or  104**  and  is  followed  by  a  profuse  sweat.  These  chills  are 
repeated  at  intervals,  either  daily  or  every  other  day.  In  the  intervals  there 
may  be  slight  pvrexia.  The  constitutional  disturbance  is  marked  and  there 
are  loss  of  appetite,  nausea,  and  vomiting,  and,  as  the  disease  progresses,  rapid 
emaciation.  Transient  erythema  is  not  uncommon.  Local  symptoms  usually 
occur.  If  the  lungs  become  involved  there  are  dyspnoea  and  cough.  The 
physical  signs  may  be  slight.  Involvement  of  the  pleura  and  pericardium  is 
common.  The  anaemia,  often  profound,  causes  great  pallor  of  the  skin,  which 
later  may  be  !)ile-tinged.  The  spleen  is  enlarged,  and  there  may  be  intense 
pain  in  the  side,  pointing  to  perisplenitis  from  embolism.  Usually  in  the 
rapid  cases  a  typhoid  state  supervenes,  and  the  patient  dies  comatose. 

In  the  chronic  cases  the  disease  may  be  prolonged  for  months ;  the  chills 
recur  at  long  intervals,  the  temperature  is  irregular,  and  the  condition  of  the 
patient  varies  from  month  to  month.  The  course  is  usually  slow  and  progress- 
ively downward. 

Diagnosis. — Pyaemia  is  a  disease  frequently  overlooked  and  often  mistaken 
for  other  affections. 

Cases  following  a  wound,  an  operation,  or  parturition  are  readily  recog- 
nized.    On  the  other  hand,  the  following  conditions  may  be  overlooked: 

OsteO'Tnyelitis. — Here  the  lesion  may  be  limited,  the  constitutional  symp- 
toms severe,  and  the  course  of  the  disease  very  rapid.  The  cause  of  the  trouble 
may  be  discovered  only  post  mortem. 

So,  too,  acute  septico-pyaemia  may  follow  fjonorrhcca  or  a  prostatic  abscess. 

Caiies  are  sometimes  confounded  with  typhoid  fever,  particularly  the  more 
chronic  instances,  in  which  there  are  diarrluea,  great  prostration,  delirium, 
and  irregular  fever.  The  spleen,  too,  is  often  enlarged.  The  marked  leueo- 
cnosis  is  an  important  differential  point. 

In  some  of  the  in.*4tances  of  ulcerative  endocarditis  the  diagnosis  is  very 
difficult,  particularly  in  what  is  known  as  the  typhoid,  in  contradistinction 
to  the  septic,  t^^pe  of  this  disease.  In  acute  miliary  tuherculosvi  the  symp- 
toms occasionally  resemble  those  of  septicaemia,  more  commonly  those  of 
typhoid  fever. 

The  post' febrile  arthritides,  such  as  occur  after  scarlet  fever  and  gonor- 
rh(i*a.  are  really  instances  of  mild  septic  infection.  The  joints  may  some- 
times suppurate  and  pyaemia  develop.    So,  also,  in  tuberculosis  of  the  kidneys 
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and  calculous  pyelitis  recurring  rigors  and  sweats  due  to  septic  infection  are  i 
common.  In  this  latitude  septic  and  pyemic  processes  are  too  often  con-  ] 
founded  with  malaria.  In  early  tuberculosis,  or  even  when  signs  of  excava- 
tion are  present  in  the  lungs,  and  in  cases  of  suppuration  in  various  parts, 
particularly  empyema  and  abscess  of  the  liver,  the  diagnosis  of  malaria  is 
made.  The  practitioner  may  take  it  as  a  safe  rule,  to  which  he  will  find  very 
few  exceptions,  that  an  intermittent  fever  which  resists  quinine  is  not  malaria. 

Other  conditions  associated  with  chills  which  may  be  mistaken  for  pyaemia 
are  profound  anaemia,  certain  cases  of  Hodgkin's  disease,  the  hepatic  inter- 
mittent fever  associated  with  the  lodgment  of  gall-stones  at  the  orifice  of  the 
"xjommon  duct,  rare  cases  of  essential  fever  in  nervous  women,  and  the  inter- 
mittent fever  sometimes  seen  in  rapidly  growing  cancer. 

Treatment. — The  treatment  of  septicaemia  and  pyaemia  is  largely  a  surgi- 
cal problem.  The  cases  which  come  under  the  notice  of  the  physician  usually 
have  visceral  abscesses  or  ulcerative  endocarditis,  conditions  which  are  irre- 
mediable. We  have  no  remedy  which  controls  the  fever.  Quinine  and  the  new 
antipyretics  may  be  tried,  but  they  are  of  little  service.  Quinine  is  probably 
better  than  antipyrin  and  antifebrin,  which  lower  the  temperature  for  a  time, 
but  when  a  careful  two-hourly  twenty-four-hour  chart  is  taken,  it  is  often 
found  that  the  depression  under  the  influence  of  the  drug  is  made  up  at  some 
other  period  of  the  day ;  a  morning  may  be  substituted  for  an  afternoon  fever. 

The  brilliant  and  remarkable  results  which  follow  complete  evacuation 
of  the  pus  with  thorough  drainage  give  the  indication  for  the  only  successful 
treatment  of  this  condition. 

Unfortunately,  in  too  many  cases  which  the  physician  is  called  upon  to 
treat,  the  region  of  suppuration  is  not  accessible,  and  we  have  to  be  content 
with  the  employment  of  general  measures.  Antistreptococcus  serum  has  not 
proved  of  much  value  in  the  treatment  of  these  cases. 

4.  Terminal  Ixfectioxs. 

It  may  seem  paradoxical,  but  there  is  truth  in  the  statement  that  persons 
rarely  die  of  the  disoa^jo  with  which  they  suffer.  Secondary  infections,  or,  as 
we  are  apt  to  call  them  in  hospital  work,  terminal  infections,  carry  off  many 
of  the  incurable  oases  in  the  wards.  Flexner  has  anal^-zed  255  cases  of  chronic 
nnial  and  oanliac  disease  in  which  complete  bacteriological  examinations  were 
made  at  autopsy.  Excluding  tuberculous  infection,  213  gave  positive  and  42 
ne^tive  results. 

The  inftvtions  may  be  bval  or  gimeral.  The  former  are  extremely  com- 
mon, and  an^  found  in  a  largv^  pn>|H^rtion  of  all  cases  of  Bright 's  disease, 
artorio-s^»lonv<is,  heart -di  sea  so,  cirrhosis  of  the  liver,  and  other  chronic  dis- 
orders. AtTtvtions  of  tho  sonnis  mombnini^  ^ acute  pleurisy,  acute  pericarditis, 
or  |vritonitis),  moninjritis,  and  ondooarvlitis  are  the  most  frequent  lesions.  It 
is  |H^rhaps  sj\fo  to  s^iy  that  tho  majority  i>f  oases  of  advanced  arterio-sclerosis 
and  of  BritrhtV  disease  suivunib  \o  thosc^  intercurrent  infections.  The  in- 
fective agtnits  an^  very  variinl.  Tlio  stn»pt»x\x\us  pyogenes  is  perhaps  the 
most  common,  but  tho  pnouuuxwvus,  staph vUxxxvus  aureus,  the  bacillus  pro- 
teus,  the  gmnxxxvus,  tlio  cas  KumIIus,  and  the  Iviioillus  pyocyaneus  are  also 
met  with. 

Particular  mention  mav  Iv  hort^  made  of  the  tenninal  form  of  acute  mil- 
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iary  tuberculoeis.  It  is  surprising  in  how  many  instances  of  arterio-sclerosis, 
of  chronic  heart  disease,  of  Bright's  disease,  and  more  particularly  of  cirrho- 
sis of  the  liver,  in  which  Flexner  found  micro-organisms  at  autopsy,  the  fatal 
event  was  determined  by  an  acute  tuberculosis  of  the  peritonaeum  or  pleura. 

The  general  terminal  infections  are  somewhat  less  common.  Of  85  cases 
of  chronic  renal  disease  in  which  Flexner  found  micro-organisms  at  autopsy, 
3^  exhibited  general  infections;  of  48  cases  of  chronic  cardiac  disease,  in  14 
the  distribution  of  bacteria  was  general.  The  blood-serum  of  persons  suffer- 
ing from  advanced  chronic  disease  was  found  by  him  to  be  less  destructive  to 
the  staphylococcus  aureus  than  normal  human  serum.  Other  diseases  in  which 
general  terminal  infection  may  occur  are  Hodgkin's  disease,  leukaemia,  and 
chronic  tuberculosis. 

And,  lastly,  probably  of  the  same  nature  is  the  terminal  entero-colitis  so 
frequently  met  with  in  chronic  disorders. 


XIX.    BHEUMATIC   FEVEB. 

Defnition. — An  acute,  non-contagious  fever,  dependent  upon  an  imknown 
infective  agent,  and  characterized  by  multiple  arthritis  and  a  marked  tendency 
to  inflammation  of  the  fibrous  tissues. 

Etiology. — DiSTRiBUTioy  and  Prevalence. — It  prevails  in  temperate 
and  humid  climates.  Church  has  collected  interesting  statistics  on  this  point. 
Oddly  enough,  the  two  countries  with  the  highest  admission  in  the  British 
army  per  thousand  of  strength — Eg>T)t,  7.02,  and  Canada,  6.26 — ^have  climates 
the  most  diverse.  In  1903  in  England  and  Wales  1,812  deaths  were  due  to 
rheumatic  fever  (Tatham).  The  disease  prevails  more  in  the  northern  lati- 
tudes. In  the  Montreal  General  Hospital  there  were  for  the  twelve  years 
tending  1903,  2  deaths  in  482  cases  among  12,044  admissions;  at  the  Royal 
Victoria  Hospital,  Montreal,  for  ten  years  ending  1903,  3  deaths  in  285  cases 
among  9,286  admissions  (John  McCrae).  At  the  Johns  Hopkins  Hospital 
for  the  fifteen  years  ending  1904,  there  were  360  admissions  (330  patients) 
and  9  deaths  (T.  McCrae).  The  general  impression  is  that  the  disease  pre- 
vails more  in  the  British  Isles  than  elsewhere;  but,  as  Church  remarks,  the 
returns  are  very  imperfect  ^this  holds  good  everywhere).  In  Norway,  where 
(«.'i4?s  of  rheumatic  fever  are  notified,  there  were  for  the  four  years  1888-'92 
13,t»o4  cases,  with  250  deaths. 

8iL%sox. — In  London  the  cases  reach  the  maximum  in  the  months  of  Sep- 
ttnnber  and  October.  In  the  Montreal  General  Hospital  Bell's  statistics  of 
4.>t>  cases  show  that  the  largest  number  was  admitted  in  February,  March, 
and  April.  And  the  same  is  true  in  Baltimore,  55  per  cent  of  our  cases  were 
aiimitted  in  the  first  four  months  of  the  year  (McCrae).  The  disease  prevails 
mt>f»t  in  the  dry  years  or  a  succession  of  such,  and  is  specially  prevalent  when 
the  subsoil  water  is  abnormally  low  and  the  temperature  of  the  earth  high 
( Xewsholme ) . 

\GE. — Young  adults  are  most  frequently  affected,  but  the  disease  is  by  no 
means  uncommon  in  children  between  the  ages  of  ten  and  fifteen  years.  Suck- 
lings are  rarely  attacked.  Milton  Miller  has  analyzed  19  undoubted  cases. 
The  cases  have  to  be  distinguished  from  a  totally  different  affection,  the  pyo- 
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genie  arthritis  of  infants.  Of  456  cases  admitted  to  the  Montreal  General 
Hospital  there  were,  under  fifteen  years,  4.38  per  cent;  from  fifteen  to 
twenty-five  years,  48.68  per  cent ;  from  twenty-five  to  thirty-five  'years,  25.87 
per  cent;  from  thirty-five  to  forty-five  years,  13.6  per  cent;  above  forty-five 
years,  7.4  per  cent.  Of  our  1360  admissions,  110  were  in  the  third  decade  and 
65  per  cent  below  the  thirtieth  year  of  age  (McCrae).  Ten  per  cent  of  the 
cases  had  the  first  attack  in  the  first  decade.  Of  the  655  cases  analyzed  by 
Whipham  for  the  Collective  Investigation  Committee  of  the  British  Medical 
Association,  only  32  cases  occurred  under  the  tenth  year  and  80  per  cent  be- 
tween the  twentieth  and  fortieth  year.  These  figures  scarcely  give  the  ratio  of 
cases  in  children. 

Sex. — If  all  ages  are  taken,  males  are  aflfected  oftener  than  females.  Of 
our  patients,  239  were  males,  91  females.  In  the  Collective  Investigation  Re- 
port there  were  375  males  and  279  females.  Up  to  the  age  of  twenty,  how- 
ever, females  predominate.  Between  the  ages  of  ten  and  fifteen  girls  are  more 
prone  to  the  disease. 

Heredity. — It  is  a  deeply  groimded  belief  with  the  public  and  the  pro- 
fession that  rheumatism  is  a  family  disease,  but  Church  thinks  the  evidence 
is  still  imperfect.  In  25  per  cent  of  our  cases  there  was  a  history  of  the  dis- 
ease in  the  family.  The  not  rare  occurrence  in  several  members  of  the  same 
family  is  used  by  those  who  believe  in  the  infectious  origin  as  an  argument 
in  favor  of  its  being  a  house  disease. 

Occupations  which  necessitate  exposure  to  cold  and  great  changes  of  tem- 
perature predispose  strongly,  and  the  disease  is  met  with  oftenest  in  drivers, 
servants,  bakers,  sailors,  and  laborers. 

Chill. — Exposure  to  cold,  a  wetting,  or  a  sudden  change  of  temperature 
are  among  the  factors  in  determining  the  onset  of  an  attack,  but  they  were 
present  in  only  12  per  cent  of  our  cases. 

Not  only  does  an  attack  not  confer  immcxity,  but  as  in  pneumonia  pre- 
disposes the  subject  to  the  disease. 

Rheumatic  Fever  as  an  Acute  Infectious  Disease. — (a)  Gexeral  Evi- 
dence.— Rheumatic  fever,  as  Xewsholme  has  sho\sTi,  occurs  in  epidemics  with- 
out regular  periodicity,  recurring  at  intervals  of  three,  four,  or  six  years,  and 
'varying  much  in  intensity.  A  severe  epidemic  is  apt  to  be  followed  by  two 
or  thnv  mild  outbreaks.  '*  The  curves  of  the  mortality  statistics  .  .  .  approx- 
imate very  closely  to  those  of  pya?mia,  puerperal  fever,  and  erysipelas,  dis- 
eases which  are  certainly  associateil  with  sixxitic  micro-organisms"  (Church). 
The  ci>nstancy  also  of  the  sea:?onal  variations  is  an  additional  support  to 
this  view. 

(/>)  Clinical  Features. — Physicians  have  long  been  impressed  with  the 
striking  similarity  of  the  symptoms  to  those  of  septic  infection.  In  the  char- 
acter of  the  fevor,  the  nuxle  of  involvoniont  of  the  joints,  the  tendency  to  re- 
lapse, the  sweats,  the  an;vmia,  the  loiK\x\vtix<is,  and,  above  all,  the  great  liabil- 
ity to  endiX^anlitis  and  involvoniont  of  tlio  serous  membranes,  the  disease 
resembli^  pyannia  vory  oIom^Iv,  and  may.  indtwl,  U^  taken  as  the  very  type  of  an 
acute  infection.  But,  as  Stephen  Mackon.Tie  n^narks,  acute  rheumatism  should 
be  considereil  not  simply  fn^m  the  ]XMnt  of  view  of  the  rheumatic  poh*arthritis 
of  the  adult,  but  as  a  whole  in  its  manifestations  at  different  periods  of  life; 
yet  even  from  this  standjx^int  tlie  multiform  manifestations  of  the  rheumatic 
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poison  in  childhood  and  yoiuig  adults  may  very  reasonably  be  referred  to  the 
effect  of  the  toxins  of  micro-organisms. 

(r)  Special  Evidencb. — ^The  bacteriology  of  the  disease  is  still  under  dis- 
cussion, and  the  following  views  are  held : 

1.  That  it  is  due  to  a  specific  micro-organism,  as  yet  undiscovered. 

2.  That  it  is  due  to  various  pyogenic  cocci,  mainly  the  ordinary  strepto- 
cocci, which  cause  a  mild  form  of  pyaemia. 

3.  That  it  is  due  to  specific  streptococcus  or  diplococcus. 

4.  That  it  is  due  to  a  specific  bacillus — Bacillus  of  Achalme.  The  evidence 
adduced  by  those  holding  the  last  view  is  not  at  all  convincing.  Various  ob- 
servers, especially  Poynton  and  Paine,  Walker,  Meyer,  and  others  have  isolated 
a  streptococcus  or  diplococcus  from  the  throats,  joints,  blood  or  exudates  of 
patients  suffering  with  rheumatic  fever.  Cole  has  not  been  able  to  confirm 
these  results  in  a  study  of  blood  cidtures  and  cultures  from  the  joints 
of  patients  in  my  clinic.  Philip  also  has  had  negative  results  in  a  large  num- 
ber of  cases.  Poynton  and  Paine  and  others  have  considered  the  organism 
isolated  by  them  to  be  specific,  basing  this  view  mainly  on  the  production  of 
arthritis  and  endocarditis,  when  the  cultures  were  injected  into  the  circula- 
tion of  rabbits.  Cole,  however,  has  shown  that  exactly  the  same  results  may 
be  obtained  by  the  injection  of  streptococci  obtained  from  various  sources. 

There  is  also  considerable  evidence  against  the  view  that  it  is  simply  a 
mild  pyogenic  infection.  Salicylates  have  no  effect  on  the  ordinary  strepto- 
coccus infections,  and  the  clinical  course  in  the  streptococcus  arthritis  is  very 
different;  moreover,  rheumatic  joints  never  suppurate.  The  isolation  of 
streptococci  from  rheumatic  fever  cases  may  simply  indicate  the  presence  of 
secondary  streptococcus  invaders  such  as  occur  in  scarlet  fever  and  small-pox. 

Other  views  as  to  the  nature  of  rheumatism  are  the  metabolic  or  chemical: 
tliat  it  depends  upon  a  morbid  material  produced  within  the  system  in  de- 
fective processes  of  assimilation.  It  has  been  suggested  that  this  material  is 
lactic  acid  (Prout)  or  certain  combinations  with  lactic  acid  (Latham). 

A  nervous  theory  of  acute  rheum,atism  was  advocated  by  the  late  J.  K. 
Mitchell,  of  Philadelphia,  who  believed  that  the  nerve  centres  were  primarily 
affected  by  cold  and  that  the  local  lesions  were  really  trophic  in  character. 

Morbid  Anatomy. — There  are  no  changes  characteristic  of  the  disease. 
Tho  affected  joints  show  hyperaemia  and  swelling  of  the  synovial  membranes 
and  of  the  ligamentous  tissues.  There  may  be  slight  erosion  of  the  cartilage. 
The  fluid  in  the  joint  is  turbid,  albuminous  in  character,  and  contains  leuco- 
c^-tes  and  a  few  fibrin  flakes.  Pus  is  very  rare  in  uncomplicated  cases.  Rheu- 
matic fever  rarely  proves  fatal,  except  when  there  are  serious  complications, 
such  as  pericarditis,  endocarditis,  myocarditis,  pleurisy,  or  pneumonia.  The 
conditions  found  show  nothing  peculiar,  nothing  to  distinguish  them  from 
other  forms  of  inflammation.  In  death  from  hvperp\Texia  no  special  changes 
are  found.  The  blood  usually  contains  an  excessive  amount  of  fibrin.  In  the 
necondar>'  rheumatic  inflammations,  as  pleurisy  and  pericarditis,  various  pus 
organisms  have  been  found,  possibly  the  result  of  a  mixed  infection. 

BTmptoma. — As  a  rule,  the  disease  sets  in  abruptly,  but  it  may  be  preceded 
by  insular  pains  in  the  joints,  slight  malaise,  sore  throat,  and  particularly  by 
tonaillitia.  A  definite  rigor  is  uncommon;  more  often  there  is  slight  chilli- 
The  fever  rises  quickly,  and  with  it  one  or  more  of  the  joints  become 
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painful.  Within  twenh'-four  hours  from  the  ousct,  the  disease  is  fully  mADi- 
fest.  The  temperature  range  i^  from  102°  to  104°.  The  jmlse  is  fre<4ueut.  mti, 
and  usually  above  100.  The  tongue  is  moist,  and  rapidly  heeornes  eovered  with 
a  white  fur.  There  are  the  ordinary  symptoms  assoeiated  with  an  acute  fever, 
such  as  loss  of  appetite,  thirst,  constii>ati(Hi,  aud  a  scanty,  liighly  aeid,  highly 
eoloreti  urine.  Tn  a  majority  of  the  cases  there  are  profuse,  very  acid  sweats, 
of  a  peculiar  sour  odor,  Sudaminal  and  miliary  vesicles  are  abundant,  thi* 
latter  usually  gurrouudc^i  by  a  minute  ring  of  hyperamiia.  Tlie  mind  is  clear^ 
except  in  the  eases  with  liyperpyTexia.  The  atfeete<5  joints  are  painful  to  move, 
swui  become  swollen  and  liot,  and  pre^ieut  a  re*idish  tlush.  The  order  of  fre- 
quency of  involvement  of  the  joints  in  our  series  was  knee,  ankle,  shoulder, 
wrhi,  elbow,  hip,  hand,  foot.  The  joints  are  not  attacked  together,  but  sa^ 
cessively.  For  example,  if  tht-  knee  is  first  affec^ted,  the  redness  may  disappear 
from  it  as  the  wrists  bci'onie  jiaiuful  and  hot.  The  disease?  is  sehlom  limiteil  ti* 
a  single  articulation.  The  amouut  of  swelling  is  variable.  Extensive  eiTusion 
into  a  joint  is  rare,  and  uuich  of  the  eulargement  is  due  to  the  infiltratiou  of 
the  pc^riarticular  tissues  with  seruui.  The  swelling  may  be  limited  to  the  joiut 
proper,  but  in  the  wrists  and  ankles  it  sometimes  involves  the  sheaths  of  the 
teudons  and  produces  great  enlargement  of  the  hands  and  feet,  Corre.spoud- 
ing  joints  are  often  affe<.*ted.  In  attacks  of  great  severity  every  one  of  lUe 
larger  joints  mav  be  involved.  The  vertebral,  sterno-elavicular,  and  phalan- 
geal  articulations  are  less  often  inflamed  in  acute  than  in  gonorrhocal  rheuma- 
tism. Perhaps  no  disease  is  more  painful  than  acute  polyarthritis.  Tlie  ina- 
bility to  change  the  posture  without  agonizing  pain,  tlie  drenching  sweats*  the 
prostration  and  utter  helplessness,  combine  to  make  it  one  of  the  most  iliistress- 
ing  of  febrile  affectiom^.  A  special  feature  of  the  disease  is  the  tendency  of 
the  inflammation  to  subside  in  one  joint  while  increasing  with  great  intensity 
in  another. 

The  temperature  range  in  an  ordinary  attack  is  between  102*^  and  104*. 
In  only  18  of  our  cases  did  the  temj>erature  rise  above  104®.  In  100  it  reached 
103**  or  over,  It  is  peculiarly  irregular,  with  marked  remissions  and  exacerlMi- 
tions,  dei)ending  very  much  upon  the  intensity  and  extent  of  the  articular  in- 
flammation. Defervescence  is  usually  gradual.  The  profuse  sweats  materially 
influence  the  temperature  curve.  If  a  two-hourly  chart  is  made  and  observa- 
tions upon  the  gweats  are  noted,  the  remissions  will  usually  be  found  cointi- 
dent  with  the  sweats.  The  perspiration  is  sour-smelling  and  acid  at  first ;  but, 
when  p<*rsistent,  lMXx»mes  neutral  or  even  alkaline. 

The  blood  is  profoundly  and  rapidly  altere«l  in  acute  rheumatism.  Tli*Te 
is^  indt*e<l,  no  acute  febrile  disease  in  wliich  an  anaemia  occurs  with  greater 
rapidity.  The  average  leucocyte  count  in  our  cases  was  about  12.000 
per  cmm. 

With  the  high  fever  a  murmur  may  often  be  heard  at  the  apex  region. 
Endocarditis  is  also  a  common  cause  of  an  apex  hrttit.  The  heart  should  be 
carefully  examined  at  the  first  visit  and  subst*quently  each  day. 

The  urine  is.  aj?  a  rul<%  reduced  in  amount,  of  high  density  and  high  color. 
It  is  very  aci<K  and,  on  cooling,  deposits  urates.  The  chlorides  may  be  gveMf 
diminished  or  even  abst*nt.     FebriU^  albuminuria  is  not  uncommon. 

The  saliva  may  become  acid  in  reaction  and  is  said  to  contain  an  excess 
of  ^ulphocyantde^. 
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Subacute  Bheumatism. — This  represents  a  milder  form  of  the  disease,  in 
▼hich  all  the  s^inptoms  are  less  pronounced.  The  fever  rarely  rises  above  - 
lor;  fewer  joints  are  involved;  and  the  arthritis  is  less  intense.  The  eases 
may  drag  on  for  weeks  or  months,  and  the  disease  may  finally  become  chronic. 
It  should  not  be  forgotten  that  in  children  this  mild  or  subacute  form  may  be 
associated  with  endocarditis  or  pericarditis. 

Complications. — ^These  are  important  and  serious. 

( 1 )  Hyperpyrexia. — The  temperature  may  rise  rapidly  a  few  days  after 
time  on^et,  and  be  associated  with  delirium ;  but  not  necessarily,  for  the  tem- 
perature may  rise  to  108°  or,  as  in  one  of  Da  Costa's  cases,  110°,  without  cere- 
bral svmptoms.  H^-perpyrexia  is  most  common  in  first  attacks,  57  of  107  cases 
(Church).  It  is  most  apt  to  occur  during  the  second  week.  Delirium  may 
prw^e  or  follow  its  onset.  As  a  rule,  with  the  high  fever,  the  pulse  is  feeble 
and  frequent,  the  prostration  is  extreme,  and  finally  stupor  supervenes.  In 
our  series  there  was  no  instance  of  hyperpyrexia,  which  seems  rare  in  the 
United  States. 

(2)  Cardiac  Affections. — (a)  Endocarditis,  the  most  frequent  and  seri- 
ou>  complication,  occurs  in  a  considerable  percentage  of  all  cases.  Of  889 
case>,  494  had  signs  of  old  or  recent  endocarditis  (Church).  The  liability  to 
endocarditis  diminishes  as  age  advances.  The  incidence  of  organic  disease  in 
our  ca>es  was  more  than  double  in  patients  who  had  had  their  first  attack  below 
Tho  a<re  of  twenty  years,  compared  with  those  with  the  first  attack  over  twenty 
vfiirs  of  age.  It  increases  directly  with  the  number  of  attacks.  Of  116  cavses, 
in  the  first  attack  58.1  per  cent  had  endocarditis,  63  per  cent  in  the  second 
attju*k.  and  71  per  cent  in  the  third  attack  (Stephen  Mackenzie).  Thirty-five 
[•T  cent  of  our  ca.ses  showed  organic  valve  lesions,  in  96  per  cent  the  mitral 
wa-s  involved,  in  27  per  cent  the  aortic,  and  in  23  per  cent  both  the  lesions 
Tere  combined.  The  mitral  segments  are  most  frequently  involved  and  the 
afft^?tion  is  usually  of  the  simple,  verrucose  variety.  Ulcerative  endocarditis  is 
very  rare.  Of  209  cases  of  this  disease  which  I  analyzed,  in  only  24  did  the 
svmptoms  of  a  severe  endocarditis  arise  during  the  progress  of  acute  or  sub- 
acute rheumatism.  The  valvulitis  in  itself  is  rarely  dangerous,  producing  few 
.•symptoms,  and  is  usually  overlooked.  Unhappily,  though  the  valve  at  the  time 
may  not  be  seriously  damaged,  the  inflammation  starts  changes  which  lead  to 
MU*r^>sis  and  retraction  of  the  segments,  and  so  to  chronic  valvular  disease. 
Venous  thrombosis  is  an  occasional  complication. 

ib)  Pericarditis  may  occur  independently  of  or  together  with  endocarditis. 
It  may  be  simple  fibrinous,  sero-fibrinous,  or  in  children  purulent.  Clinically 
%r  meet  it  more  frec|uently  in  connection  with  this  disease  than  in  any  other 
acute  affection.  It  was  present  in  20  cases  of  our  series — 6  per  cent — in 
only  four  of  which  did  effusion  occur.  The  physical  signs  are  very  charac- 
trri'itic.  The  condition  will  be  fully  described  under  its  appropriate  section. 
A  fiefuliar  form  of  delirium  may  develop  during  the  progress  of  rheumatic 
pericarditi.«». 

(r)  Myocarditis  is  most  frequent  in  connection  with  endo-pericardial 
<han>res.  As  Sturges  insisted,  the  term  carditis  is  applicable  to  many  cases. 
The  anatomical  condition  is  a  granular  or  fatty  degeneration  of  the  heart- 
muscle,  which  leads  to  weakening  of  the  walls  and  to  dilatation.  It  is  not, 
1  think,  nearly  so  common  as  the  other  cardiac  affections.    S.  West  has  re- 
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ported  instances  of  acute  dilatation  of  the  heart  in  rheumatic  fever,  in  one 
of  which  marked  fatty  changes  were  found  in  the  heart-fibres. 

(3)  Pulmonary  Affections. — Pneilmonia  and  pleurisy  occurred  in  9.94 
per  cent  of  3,433  cases  (Stephen  Mackenzie).  They  frequently  accompany 
the  cases  of  endo-pericarditis.  According  to  Howard's  analysis  of  a  large 
number  of  cases,  there  were  pulmonary  complications  in  only  10.5  per  cent 
of  cases  of  rheumatic  endocarditis;  in  58  per  cent  of  cases  of  pericarditis;  and 
in  71  per  cent  of  cases  of  endo-pericarditis.  Congestion  of  the  lung  is  occa- 
sionally found,  and  in  several  cases  has  proved  rapidly  fatal. 

(4)  Nervous  Complications. — These  are  due,  in  part,  to  the  hyper- 
P3rrexia  and  in  part  to  the  special  action  upon  the  brain  of  the  toxic  agent 
of  the  disease.  They  may  be  grouped  as  follows:  (a)  Delirium,  associated 
with  the  hjrperpyrexia  or  the  toxiemia,  may  be  active  and  noisy  in  character ; 
more  rarely  a  low  muttering  delirium,  passing  into  stupor  and  coma.  It  was 
present  in  only  five  of  our  307  cases,  and  in  four  of  these  we  thought  the  sal- 
icylates at  fault.  A  peculiar  delirium  occurs  in  connection  with  rheumatic 
pericarditis.  It  may  be  excited  by  the  salicylate  of  soda,  either  shortly  after 
its  administration,  or  more  commonly  a  few  days  later,  (b)  Coma,  which  is 
more  serious,  may  occur  without  preliminary  delirium  or  convulsions,  and 
may  prove  rapidly  fatal.  Certain  of  these  cases  are  associated  with  hyper- 
pyrexia; but  Southey  has  reported  the  case  of  a  girl  who,  without  previous 
delirium  or  high  fever,  became  comatose,  and  died  in  less  than  an  hour.  A 
certain  number  of  such  cases,  as  those  reported  by  Da  Costa,  have  been  asso- 
ciated M  ith  marked  renal  changes  and  were  evidently  uremic.  The  coma  may 
supervene  during  the  attack,  or  after  convalescence  has  set  in.  (c)  Convul- 
sions are  less  common,  though  they  may  precede  the  coma.  Of  127  observa- 
tions cited  by  Besnier,  there  were  37  of  delirium,  only  7  of  convulsions,  17  of 
coma  and  con\^lsions,  54  of  delirium,  coma,  and  convulsions,  and  3  of  other 
varieties  (Howard),  {d)  Chorea.  The  relations  of  this  disease  and  rheu- 
matism will  be  subsequently  discussed.  It  is  sufficient  here  to  say  that  in  only 
88  out  of  554  cases  which  I  have  analyzed  from  the  Infirmary  for  Diseases  of 
the  Nervous  System,  Philadelphia,  were  chorea  and  rheumatism  associated. 
It  is  most  apt  to  develop  in  the  slighter  attacks  in  childhood,  (e)  Meningitis 
is  extremely  rare,  though  undoubtedly  it  does  occur.  It  must  not  be  forgot- 
ten that  in  ulcerative  endocarditis,  which  is  occasionally  associated  with  acute 
rheumatism,  meningitis  is  frequent,  (f)  Polyneuritis  has  been  described.  I 
saw  a  remarkable  case  which  followed  hyperpyrexia.  Free  venesection  saved 
the  patient's  life.  After  many  months  the  patient  recovered,  but  with  a 
remarkable  ataxia. 

(5)  Cutaneous  Affections. — Swcat-vcsicles  have  already  been  men- 
tioned as  extremely  common.  A  red  miliary  rash  may  also  develop.  Scarla- 
tiniform  eruptions  are  occasionally  sc'cn.  Purpura,  with  or  without  urticaria, 
may  occur,  and  various  forms  of  erythema.  It  is  doubtful  whether  the  cases 
of  extensive  purpura  with  urticaria  and  arthritis — peliosis  rheumatica — 
belong  truly  to  acute  rheumatism. 

(6)  Rheumatic  Xodulrs. — Those  curious  structures,  described  originally 
by  Me}Tiet,  occur  in  the  form  of  small  subcutaneous  nodules  attached  to  the 
tendons  and  fascia?.  Barlow  and  Warner,  in  England,  and  T.  B.  Putcher,  in 
the  United  States,  have  paid  special  attention  to  their  varieties  and  impor- 
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tance.  They  vary  in  size  from  a  small  shot  to  a  large  pea,  and  are  most 
numerous  on  the  fingers,  hands,  and  wrists.  They  also  occur  about  the  elbows, 
knees,  the  spines  of  the  vertebrae,  and  the  scapulae.  They  are  not  often  tender. 
They  are  more  common  after  the  decline  of  the  fever  and  in  the  children  with 
mitral  valve  disease.  In  only  5  of  our  patients  were  they  present  during  the 
acute  attack.  The  nodules  may  grow  with  great  rapidity  and  usually  last  for 
wwks  or  months.  They  are  more  common  in  children  than  in  adults,  and  in 
the  former  their  presence  may  be  regarded  as  a  positive  indication  of  rheuma- 
tLsm.  They  have  been  noted  particularly  in  association  with  chronic  rheumatic 
endfx-arditis.  SHbcutaneous  nodules  occur  also  in  migraine,  gout,  and  arthri- 
tis deformans.  Histologically  they  are  made  up  of  round  and  spindle-shaped 
(x\U,  In  additionto  these  firm,  hard  nodules,  there  occur  in  rheumatism  and 
in  chronic  vegetative  endocarditis  remarkable  bodies,  which  have  been  called 
l»y  Fereol  "  nodosites  cutanees  ephemeres.' '  In  a  case  of  chronic  vegetative 
endocarditis  (without  arthritis),  which  I  saw  with  Dr.  J.  K.  Mitchell,  there 
were,  in  addition  to  occasional  elevated  spots  resembling  urticaria,  areas  of 
infiltration  in  the  skin,  from  two  to  three  lines  in  diameter,  not  elevated,  but 
pale  pink,  and  exquisitely  tender  and  painful  even  without  being  touched. 

The  course  of  acute  rheumatism  is  extremely  variable.  It  is,  as  Austin 
Flint  first  showed,  a  self-limited  disease,  and  it  is  not  probable  that  medi- 
cines have  any  special  influence  upon  its  duration  or  course.  Gull  and  Sutton, 
who  likewise  studied  a  series  of  62  cases  without  special  treatment,  arrived  at 
the  same  conclusion. 

Prognosis. — Rheumatic  fever  is  the  most  serious  of  all  disease?  with  a  low 
death-rate.  The  mortality  is  rarely  above  2  or  3  per  cent.  Only  9  of  our  330 
fidiients  died,  2.T  per  cent,  all  with  endocarditis  and  G  with  pericarditis. 

»^uddrn  death  in  rheumatic  fever  is  due  most  frequently  to  myocarditis. 
Herrin^ham  has  reported  a  case  in  which  on  the  fourteenth  day  there  was 
fatty  degeneration  and  acute  inflammation  of  the  myocardium.  In  a  few  rare 
csM-s  it  results  from  embolism.  I  saw  one  case  at  the  Montreal  General  Hos- 
pital in  which  we  thought  possibly  the  sudden  death  was  due  to  Fuller's  alka- 
line treatment,  which  had  been  kept  up  by  mistake.  There  was  slight  endo- 
carditis but  no  myocardial  changes.  Alarming  symptoms  of  depression 
.sometimes  follow  excessive  doses  of  the  salicylate  of  soda. 

Diagnosis. — Practically,  the  recognition  of  acute  rheumatism  is  very  easy; 
but  there  are  several  affections  which,  in  some  particulars,  closely  resemble  it. 

( 1 )  Multiple  Secondary  Arthritis. — Under  this  term  may  l)e  em- 
hraceil  the  various  forms  of  arthritis  which  come  on  or  follow  in  the  course  of 
the  infective  diseases,  such  as  gonorrhoea,  scarlet  fever,  dysentery,  and  cere])ro- 
jspinal  meningitis.  Of  these  the  gonorrh(eal  form  will  receive  special  consid- 
f-raiion  and  is  the  type  of  the  entire  group. 

(2)  Septic  Arthritis,  which  occurs  in  the  course  of  pyjvmia  from  any 
cau-se,  and  particularly  in  puerperal  fever.  Xo  hard  and  fast  line  can  be 
drawn  between  these  and  the  cases  in  the  first  group ;  but  the  inflammation 
rapidly  passes  on  to  suppuration  and  there  is  more  or  less  destruction  of  the 
JAJnti*.  The  conditions  under  which  the  arthritis  occurs  give  a  clew  at  once 
tn  tho  nature  of  the  case.    Under  this  section  may  also  l>e  montionod : 

(n)  Acute  necrosis  or  acute  osteo-wf/elitvi,  occurring  in  the  lower  end  of 
thr-  femur,  or  in  the  tibia,  and  which  may  be  mistaken  for  acute  rheumatism. 
16 
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Sometime.4,  ton,  it  is  multiple.    The  greater  iBtenaity  of  the  lix*al  i^ymptorai;,! 
the   involvement   of   the  e|jiphy.«es   nith^^r   than   the  joints,   and   the   inon»| 
serious  constitntional  disturbance's  are  points  to  be  eonsidered.     The  con- 
dition is  unfortunately  oftt^n  mistaken  for  acute  arthritis,  and,  a.s  the  trt*at- 
ment  is  e.^.<entiaUy  &^urgical,  the  error  is  one  which  may  co&t  the  life  of  thftj 
patient. 

{b}  The  acute  arihritis  of  infants  must  be  distinguisheii  from  rheuma- 
tism.   It  is  a  disease  which  is  usually  confined  to  one  joint  (the  hip  or  kn<*i»)*| 
the  etfusion  in  which  rapidly  beeonie.<  purulent.     The  affection  is  most  com- 
mon in  sucklings  and  is  undoul>tedly  pyremic  in  character.     H  may  also  oeenr) 
in  the  gonorrhceal  ophthalmia  or  vaginitis  of  the  new-born,  as  pointed  out  by 
Clement  Luca^, 

(3)  Gout. — While  the  localization  in  a  single,  usually  a  smalh  joint,  lh« 
age,  the  history,  and  the  mode  of  oa-^et  are  features  whicli  enal.ile  us  to  recog- 
nize acute  gout,  there  are  everywhere  many  cases  of  acute  arthritis,  cbUchI 
rheumatic  fever,  which  are  in  reality  gout.  The  involvement  of  several  of  i 
the  larger  joints  is  not  so  infrequent  in  gout,  and  unless  tophi  are  present, 
or  unless  a  very  accurate  analysis  of  the  urine  is  made,  the  diagnosis  may  bo  ] 
dithcult. 

(4)  Acute  Arthhitis  Deformaks. — ^In  several  cases  I  have  mistaken  I 
this  fonn  for  rheumatic  fever.    It  may  come  on  with  fever  and  multiple  arthri* 
tis,  and  for  weeks  there  may  Ijc  no  suspicion  of  the  true  nature  of  the  disease. 
Gradually  the  fever  sulisidcs,  but  the  periarticular  thickening  iK*rsists.     As  aj 
rule,  howe%^er,  in  the  acute  febrile  eases  the  invnlvcment  of  the  smaller  joints. 
the  persistence  and  the  early  changes  in  the  articulations  suggest  arthritic] 
deformans. 

Treatment. — The  bed  should  have  a  smooth,  soft,  yet  elastic  mattress. 
The  patient  should  wear  a  flannel  night-gown,  which  may  be  opened  all  the  I 
way  down  tbe  front  and  slit  along  the  outer  margin  of  the  sk^evcs.     Thnnj 
or  four  of  these  should  be  made,  so  as  to  facilitate  the  frequent  changes  re- 1 
quired  after  the  sweats.     He  may  wear  also  a  light  flannel  cape  almut  the 
Moulders.    He  should  sleep  in  blankets,  not  in  sheets,  so  as  to  reduce  the  liabil- j 
ity  to  catch  cohl  and  ohdate  the  unpleasant  clamminess  consequent  upon  heavy  j 
sweating.    Chambers  insisted  that  the  liability  to  endocarditis  and  periearditii ( 
was  much  reduced  when  the  patients  were  in  blankets. 

Milk  is  the  most  suital>le  diet.  It  may  1x*  diluted  with  alkaline  mineral] 
waters.  Lemonade  and  oatmeal  or  barley  water  should  be  freely  given.  The] 
thir&t  ie  usually  great  and  may  be  fully  satisfied.  There  is  no  objection  toj 
broths  and  soups  if  the  milk  is  not  well  home.  The  food  should  be  given  atl 
short  and  stated  intervals.  As  convalescence  is  established  a  fuller  diet  may| 
be  allowed,  but  meat  should  he  ustni  sparingly. 

The  local  treatment  is  of  the  greatest  importance.  It  often  suffices  t<»| 
wrap  tlie  affected  joints  in  cotton.  If  the  pain  is  severe,  hot  cloths  may  be] 
applie<l,  saturated  wnth  Fullers  lotion  (carbonate  of  soda,  6  drachms;  landa'^i 
num,  1  o2. ;  glycerine,  2  oz. ;  and  water,  d  oz. ).  Tincture  of  aconite  or  chlorall 
may  be  employ»?d  in  an  alkaline  solution.  Chloroform  liniment  is  also  a  good  j 
application.  Fixation  of  rho  joints  is  of  great  service  in  allaying  the  pain, 
I  have  seen*  in  a  German  hospital,  the  joints  enclosed  in  plaster  of  Paris,  I 
apparently  with  great  relief.    Splints,  padded  and  bandaged  with  moderate  j 
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trmness,  will  often  be  found  to  relieve  pain.  Friction  is  rarely  well  borne  in 
in  acutely  inflamed  joint.  Cold  compresses  are  much  used  in  Germany.  The 
ipplication  of  blisters  above  and  below  the  joiiit  often  relieves  the  pain.  This 
ODethod,  which  was  used  so  much  a  few  years  ago,  is  not  to  be  compared  with 
the  light  application  of  the  Paquelin  thermo-cautery. 

The  drug  treatment  of  acute  rheumatism  is  still  far  from  satisfactory, 
though  the  introduction  of  the  salicyl  compounds  has  been  a  great  boon. 
Pribram's  exhaustive  consideration  of  the  question,  extending  over  some  67 
[Mges  (Nothnagers  Handbuch,  Bd.  v),  in  which  he  discusses  some  75  drugs 
ind  measures,  indicates  perhaps  better  than  anything  else  that  the  therapeu- 
tics of  the  disease  are  still  far  fr6m  satisfactory. 

Treatment  with  the  Salicyl  Compounds. — Salicin,  introduced  in 
I87B  by  Maclagan,  may  be  used  in  doses  of  20  grains  every  hour  or  two  until 
the  pain  is  relieved.  It  has  the  advantage  of  being  less  depressing  than  the 
i^licylate  of  soda.  It  is  also  perhaps  the  best  drug  to  use  for  children.  Sali- 
cylic acid,  15  to  20  grains,  may  be  given  every  two  hours  in  acute  cases  until 
:he  pain  is  relieved.  It  is  best  given  in  capsules.  Salicylate  of  soda,  20-grain 
ioee*  ever>-  two  hours,  is  perhaps  the  best  of  the  drugs  for  general  use  in  the 
icute  rheumatism  of  adults.  After  the  pain  has  been  relieved,  the  drug  should 
te  given  every  four  or  five  hours  until  the  temperature  begins  to  fall.  The 
potassium  bicarbonate  may  be  given  with  it.  Oil  of  wintergreen,  20  minims 
'veTT  two  hours  in  milk,  may  be  used  if  the  salicylate  of  soda  disagrees.  There 
ire  many  other  salicyl  compounds  introduced  of  late,  but  the  best  results  are 
obtained  from  the  use  of  one  or  other  of  the  above-named  preparations.  There 
?an  be  no  question  as  to  their  efficacy  in  relieving  the  pain  in  the  disease.  A 
najority  of  observers  agree  that  they  also  protect  the  heart,  shorten  the  course, 
iDd  render  relapse  less  likely. 

The  Alkaline  Treatment. — Potassium  bicarbonate  may  be  given  in 
iialf-drachm  doses  every  three  hours  with  the  salicylic  acid  or  salicin.  Fuller's 
f>Un  was  to  give  a  drachm  and  a  half  of  the  sodium  bicarbonate  with  half  a 
Irachm  of  potassium  acetate  in  three  ounces  of  water,  rendered  eflfervescent  at 
the  time  of  administration  by  half  a  drachm  of  citric  acid  or  an  ounce  of 
lemon- juice.    When  the  urine  is  alkaline  the  amount  may  be  reduced. 

The  heart  should  be  watched  carefully  during  the  administration  of  full 
loses  of  the  alkalies. 

Opinion  favors  the  view  that  with  the  alkaline  treatment  endocarditis  is 
less  frequent,  but  the  disease  is  not  cut  short,  nor  is  the  pain  allayed.  The 
truth  is  there  are  certain  cases  of  rheumatic  fever  that  resist  all  forms  of  treat- 
ment, and  persist  for  weeks,  sometimes  with  recrudescences  or  relapses  of  great 
severity. 

To  allay  the  pain  opium  may  be  given  in  the  form  of  Dover's  powder, 
or  morphia  hypodermically.  Antipyrin^  antifebrin,  and  phenacetin  are  useful 
sometimes  for  the  purpose.  During  convalescence  iron  is  indicated  in  full 
do«e*,  and  quinine  is  a  useful  tonic.  Of  the  complications,  hyperpyrexia 
should  be  treated  by  the  cold  bath  or  the  cold  pack.  The  treatment  of  endo- 
earditin  and  pericarditis  and  the  pulmonary  complications  will  be  considered 
mder  their  respective  sections. 

To  pnetent  and  arrest  endocarditis  Caton  urges  the  use  of  a  series  of  small 
:  the  course  of  the  third,  fourth,  fifth,  and  sixth  intercostal  nerves 
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of  the  left  side,  applied  one  at  a  time  and  repeatiid  at  different  points.    Po 
sium  or  sodium  io<iide  is  given  in  addition  to  the  salicylates.     The  patients 
are  kept  in  bed  for  about  aix  weeks. 


XX.     CHOLERA  ASIATICA, 

Definition. — A  specific^  infections  disease,  caused  by  the  comma  bacillus  of 
Koch,  and  characterized  clinically  by  violent  purging  and  rapid  coUap^e. 

Historical  Summary.— Cholera  has  been  endemic  in  India  from  a  remote 
period,  but  only  within  the  last  century  did  it  make  inroads  into  Europe  and 
America,  An  extensive  epidemic  occurred  in  1832,  in  which  year  it  wai 
brought  in  immigrant  ship^  from  Great  Britain  to  (Quebec*  It  travelled  along 
the  lines  of  traffic  up  the  Grfnt  Lakes,  and  finally  reached  as  far  west  a5  the 
military  posts  of  the  upper  Mississippi.  In  the  same  year  it  entered  the  United 
States  by  way  of  New  York.  There  were  recuirences  of  the  disease  in 
1835-'36.  In  1848  it  entered  the  country  through  New  Orleans,  and  spread 
widely  up  tlie  Mississippi  Valley  and  across  the  continent  to  C'alifomia.  In 
1841*  it  again  appeared.  In  1854  it  was  introduced  by  immigrant  ships  inio 
New  York  and  prevailed  widely  throughout  the  country.  In  1866  and  in  1867 
there  were  less  serious  epidemics.  In  1873  it  again  appeared  in  the  UnittMi 
States,  hut  did  not  prevail  widely.  In  1884  there  was  an  outbreak  in  Europe, 
and  again  in  1SJ)2  and  1893.  Although  occasional  cases  have  Ijeen  broiiglit  by 
ship  to  the  quarantine  stations  in  this  country,  the  disease  has  not  gained  a 
foothold  here  since  1873.  it  has  prevailed  in  the  Philippines,  but  is  now,  1U04, 
well  under  control. 

Etiology. — In  1884  Koch  announced  the  discovery  of  the  specific  organ- 
ism of  this  disease.  Subsequent  obsen*ations  have  confirmed  his  statement 
that  the  comma  bacillus,  as  it  is  termed,  occurs  constantly  in  tbe  true  cholera, 
and  in  no  other  disease.  It  has  the  form  of  a  slightly  bent  rod.  which  is 
tliickcr,  but  not  more  than  about  half  the  length  of  the  tubercle  bacillus,  and 
sometimes  occurs  in  corkscrew-Hke  or  S  forms.  It  is  not  a  true  bacillus,  but 
really  a  spirochete.  The  organisms  grow  upon  a  great  variety  of  niedia  and 
display  distinctive  and  characteristic  appearances.  Koch  found  them  in  the 
water-tanks  in  India,  and  they  were  isolated  from  the  Elbe  water  during  the 
Hamburg  epidemic  of  \S92,  During  epidemics  virulent  bacilli  may  Ik*  found 
in  the  fajces  of  healthy  persons.  The  bacilli  are  found  in  the  intestine,  in  the 
stools  from  the  earliest  period  of  the  disease,  and  very  abundantly  in  the  char- 
acteristic rice-water  evacuations,  in  which  they  may  lie  seen  as  an  almost  pura 
culture.  They  very  rarely  occur  in  the  vomit.  Post  mortem,  they  are  found 
in  enormous  numbers  in  the  intestine.  In  acutely  fatal  case^  they  do  not  seem 
to  invade  the  intestinal  wall,  but  in  those  with  a  more  protracttni  counse  they 
are  found  in  the  depths  of  the  glands  and  in  the  still  deeper  tissues.  Experi- 
mental animals  are  not  susceptible  to  cholera  germs  administered  per  as.  But 
if  introduced  after  neutralization  of  the  gastric  contents,  and  if  kept  in  con- 
tact with  the  intestinal  mucosa  by  controlling  peristalsis  with  opium,  guinea- 
pigs  succumb  after  showing  cholera-like  symptoms.  The  intestines  are  filled 
with  thin,  watery  contents,  containing  comma  bacilli  in  almost  pure  culfun*. 

Cholera  Toxin. — Koch  in  his  studies  of  cholera  failai  to  find  the  spirilla 
in  the  internal  organs.     He  concludcni  that  the  constitutional  symptom*  <rf 
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the  disease  resulted  from  the  absorption  of  toxic  bodies  from  the  intestine. 
In  old  cholera  cultures  ptomaines  are  contained ;  these  probably  have  nothing 
to  do  with  the  intoxication  of  human  cholera.  R.  Pf eiffer  has  shown  that  the 
cholera  toxin  is  intimately  associated  with  the  proteid  of  the  bacterial  cells, 
and,  being  of  a  very  labile  nature,  can  not  be  separated.  Dead  cultures  are 
toxic;  and  the  symptoms  produced  by  the  introduction  of  even  minimal 
amounts  are  often  comparable  with  those  of  the  algid  stage  of  cholera  asiatica. 
The  symptoms  occur  very  rapidly,  and  death  often  results  in  eight  to  twelve 
hours ;  in  non-fatal  cases  recovery  is  often  equally  as  rapid.  The  intracellular 
cholera  toxin  is  poisonous  to  animals  if  introduced  into  the  blood,  peritoneal 
cavity,  or  subcutaneous  tissues.  No  absorption  takes  place  from  the  intestine 
unless  the  epithelial  layer  has  been  injured. 

IiiMtJXiTY. — From  a  recent  careful  study  (1904)  of  the  question  of  pro- 
tective inoculation,  R.  P.  Strong  concludes  that  there  is  as  yet  no  satisfactory 
form  of  human  protective  inoculation,  though  the  methods  employed  by  Haflf- 
Iriiie  and  Kolle  promise  good  results. 

■odes  of  Infection. — As  in  other  diseases,  individual  peculiarities  count 
for  much,  and  during  epidemics  virulent  cholera  bacilli  have  been  isolated 
from  the  normal  stools  of  healthy  men.  Cholera  cultures  have  also  been  swal- 
lowed with  impunity. 

The  disease  is  not  highly  contagious;  physicians,  nurses,  and  others  in 
dose  contact  with  patients  are  not  often  aflfected.  On  the  other  hand,  wash- 
erwomen and  those  who  are  brought  into  very  close  contact  with  the  linen  of 
the  cholera  patients,  or  with  their  stools,  are  particularly  prone  to  catch  the 
disease.  There  have  been  several  instances  of  so-called  "  laboratory  cholera,*^ 
in  which  students,  having  been  accidentally  infected  while  working  with  the 
cultures,  have  taken  the  disease,  and  at  least  one  death  has  resulted  from  this 
cause. 

Vegetables  which  have  been  washed  in  the  infected  water,  particularly  let- 
njces  and  cresses,  may  convey  the  disease.  Milk  may  also  be  contaminated. 
The  l)acilli  live  on  fresh  bread,  butter,  and  meat,  for  from  six  to  eight  days. 
In  regions  in  which  the  disease  prevails  the  possibility  of  the  infection  of  food 
hy  flics  should  be  borne  in  mind,  since  it  has  been  shown  that  the  bacilli  may 
lite  for  at  least  three  days  in  their  intestines. 

Infection  through  the  air  is  not  to  be  much  dreaded,  since  the  germs  when 
dried  die  rapidly. 

The  disease  is  propagated  chiefly  by  contaminated  water  used  for  drink- 
in?,  cooking,  and  washing.  The  virulence  of  an  epidemic  in  any  region  is  in 
direct  proportion  to  the  imperfection  of  its  water-supply.  In  India  the  demon- 
stration of  the  connection  between  drinking-water  and  cholera  infection  is 
complete.  The  Hamburg  epidemic  is  a  most  remarkable  illustration.  The 
nnfiltered  water  of  the  Elbe  was  the  chief  supply,  although  taken  from  the 
riTer  in  such  a  situation  that  it  was  of  necessity  directly  contaminated  by 
lewafEe.  It  is  not  known  accurately  from  what  source  the  contagion  came, 
whether  from  Russia  or  from  France,  but  in  August,  1892,  there  was  a  sud- 
den explosive  epidemic,  and  within  three  months  nearly  18,000  persons  were 

itticked,  with  a  mortality  of  42.3  per  cent.    The  neighboring  citjr  of  Altona, 

y/tiA  also  took  its  water  from  the  Elbe,  but  which  had  a  thoroughly  well- 

^ppei  modem  filtration  system,  had  in  the  same  period  only  516  cases. 
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Two  main  types  of  epidemics  of  cholera  are  recognized :  the  first,  in  whidi 
many  individuals  are  attacked  simultaneously,  as  in  the  Hamburg  outbreak, 
and  in  which  no  direct  connection  can  be  traced  between  the  individual  case& 
In  this  type  there  is  widespread  contamination  of  the  drinking-water.  In  the 
other  the  cases  occur  in  groups,  so-called  cholera  nests;  individuals  are  not 
attacked  simultaneously  but  successively.  A  direct  connection  between  the 
cases  may  be  very  difficult  to  trace.  Again,  both  these  types  may  be  com- 
bined, and  in  an  epidemic  which  has  started  in  a  widespread  infection  through 
water,  there  may  be  other  outbreaks,  which  are  examples  of  the  second  or 
chain-like  type. 

Pettenkofer,  on  the  other  hand,  denies  the  truth  of  this  drinking-water 
theory,  and  maintains  that  the  conditions  of  the  soil  are  of  the  greatest  impor- 
tance ;  particularly  a  certain  porosity,  combined  with  moisture  and  contamina- 
tion with  organic  matter,  such  as  sewage.  He  holds  that  germs  develop  in 
the  subsoil  moisture  during  the  warm  months,  and  that  they  rise  into  the 
atmosphere  as  a  miasm. 

The  disease  always  follows  the  lines  of  human  travel.  In  India  it  has, 
in  many  notable  cases,  been  widely  spread  by  pilgrims.  It  is  carried  also  by 
caravans  and  in  ships.     It  is  not  conveyed  through  the  atmosphere. 

Places  situated  at  the  sea-level  are  more  prone  to  the  disease  than  inland 
towns.  In  high  altitudes  the  disease  does  not  prevail  so  extensively.  A  high 
temperature  favors  the  development  of  cholera,  but  in  Europe  and  America 
the  epidemics  have  been  chiefly  in  the  late  summer  and  in  the  autumn. 

The  disease  affects  persons  of  all  ages.  It  is  particularly  prone  to  attack 
the  intemperate  and  those  debilitated  by  want  of  food  and  by  bad  surround- 
ings. Depressing  emotions,  such  as  fear,  undoubtedly  have  a  marked  influence^ 
It  is  doubtful  whether  an  attack  furnishes  immunity  against  a  second  one. 

Morbid  Anatomy. — A  post-mortem  diagnosis  of  the  nature  of  the  disease 
could  be  made  by  any  competent  bacteriologist,  as  the  micro-organisms  are 
specific  and  distinctive.  The  body  has  the  appearances  associated  with  pro- 
foimd  collapse.  There  is  often  marked  post-mortem  elevation  of  temperature. 
The  rigor  mortis  sets  in  early  and  may  produce  displacement  of  the  limba. 
The  lower  jaw  has  been  seen  to  move  and  the  eyes  to  rotate.  Various  move- 
ments of  the  arms  and  legs  have  also  been  noted.  The  blood  is  thick  and 
dark,  and  there  is  a  remarkable  diminution  in  the  amount  of  its  water  and 
salts.  The  peritonaeum  is  sticky,  and  the  coils  of  intestines  are  congested  and 
look  thin  and  shrunken.  The  small  intestine  usually  contains  a  turbid  serum, 
similar  in  appearance  to  that  which  was  passed  in  the  stools.  The  mucosa  is, 
as  a  rule,  swollen,  and  in  very  acute  cases  slightly  hypenemic ;  later  the  con- 
gestion, which  is  not  uniform,  is  more  marked,  especially  about  the  Peyer'a 
patches.  Post  mortem  the  epithelial  lining  is  sometimes  denuded,  but  this 
is  probably  not  a  change  which  takes  place  freely  during  life.  In  the  stook, 
however,  large  numlvrs  of  iHiluinnar  epithelial  cells  have  been  described  by 
Homer  and  others.  The  bacilli  are  found  in  the  contents  of  the  intestine 
and  in  the  mucous  membrane.  The  spleen  is  usually  small.  The  liver  and 
kidneys  show  cloudy  >wolling,  and  the  latter  extensive  coagulation-necrosis  and 
destruction  of  the  epithelial  cells. 

Symptoms, — A  perioii  of  inoulvation  of  uncertain  length,  probably  not  m<»e 
than  from  two  to  five  days,  pn\\\lis  the  onset  of  the  sMuptoms, 
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Three  stages  may  be  recognized  in  the  attack :  the  preliminary  diarrhoea, 
the  collapse  stage,  and  the  period  of  reaction. 

(a)  The  preliminary  diarrh(ea  may  set  in  abruptly  without  any  pre- 
Tious  indications.  More  commonly  there  are,  for  one  or  two  days,  colicky 
pains  in  the  abdomen,  with  looseness  of  the  bowels,  perhaps  vomiting,  with 
headache  and  depression  of  spirits.     There  may  be  no  fever. 

(6)  Collapse  Stage. — The  diarrhcea  increases,  or,  without  any  of  the 
prdiminary  symptoms,  sets  in  with  the  greatest  intensity,  and  profuse  liquid 
eracnations  succeed  each  other  rapidly.  There  are  in  some  instances  griping 
pains  and  tenesmus.  More  commonly  there  is  a  sense  of  exhaustion  and  col- 
lapse. The  thirst  becomes  extreme,  the  tongue  is  white;  cramps  of  great 
severity  occur  in  the  legs  and  feet.  Within  a  few  hours  vomiting  sets  in  and 
becomes  incessant.  The  patient  rapidly  sinks  into  a  condition  of  collapse, 
the  features  are  shrunken,  the  skin  has  an  ashy  gray  hue,  the  eyeballs  sink 
in  the  sockets,  the  nose  is  pinched,  the  cheeks  are  hollow,  the  voice  becomes 
husky,  the  extremities  are  cyanosed,  and  the  skin  is  shrivelled,  wrinkled,  and 
covered  with  a  clammy  perspiration.  The  temperature  sinks.  In  the  axilla 
or  in  the  mouth  it  may  be  from  five  to  ten  degrees  below  normal,  but  in  the 
rectum  and  in  the  internal  parts  it  may  be  103°  or  104°.  The  pulse  becomes 
extremely  feeble  and  flickering,  and  the  pathent  gradually  passes  into  a  condi- 
tion of  coma,  though  consciousness  is  often  retained  until  near  the  end. 

The  faeces  are  at  first  yellowish  in  color,  from  the  bile  pigment,  but  soon 
they  become  grayish-white  and  look  like  turbid  whey  or  rice-water;  whence 
the  term  "  rice-water  stools,"  Tliere  are  found  in  them  numerous  small  flakes 
of  mucus  and  granular  matter,  and  at  times  blood.  The  reaction  is  usually 
alkaline.  The  fluid  contains  albumin  and  the  chief  mineral  ingredient  is  chlo- 
ride of  sodium.  Microscopically,  mucus  and  epithelial  cells  and  innumerable 
bacteria  are  seen,  the  majority  of  the  latter  being  the  comma  bacilli. 

The  condition  of  the  patient  is  largely  the  result  of  the  concentration  of 
the  blood  consequent  upon  the  loss  of  serum  in  the  stools.  There  is  almost 
complete  arrest  of  secretion,  particularly  of  the  saliva  and  the  urine.  On  the 
other  hand,  the  sweat-glands  increase  in  activity,  and  in  nursing  women  it 
has  been  stated  that  the  lacteal  flow  is  unaffected.  This  stage  sometimes  lasts 
not  more  than  two  or  three  hours,  but  more  commonly  from  twelve  to  twenty- 
four.  There  are  instances  in  which  the  patient  dies  before  purging  begins — 
the  so-called  cholera  sicca. 

(c)  Reaction  Stage. — When  the  patient  survives  the  collapse,  the  cyano- 
sis gradually  disappears,  the  warmth  returns  to  the  skin,  which  may  have  for 
a  time  a  mottled  color  or  present  a  definite  erythematous  rash.  The  heart's 
action  becomes  stronger,  the  urine  increases  in  quantity,  the  irritability  of  the 
stomach  disappears,  the  stools  are  at  longer  intervals,  and  there  is  no  abdom- 
inal pain.  In  the  reaction  the  temperature  may  not  rise  above  normal.  Not 
infrequently  this  favorable  condition  is  interrupted  by  a  recurrence  of  severe 
diarrhcea  and  the  patient  is  carried  off  in  a  relapse.  Other  cases  pass  into 
the  condition  of  what  has  been  called  cholera-typhoid,  a  state  in  which  the 
patient  is  delirious,  the  pulse  rapid  and  feeble,  and  the  tongue  dry.  Death 
finally  occurs  with  coma.     These  symptoms  have  been  attributed  to  uraemia. 

During  epidemics  attacks  are  found  of  all  grades  of  severity.  There  are 
of  diarrhoea  with  griping  pains,  liquid,  copious  stools,  vomiting,  and 


232  SPECIFIC  INFECTIOUS  DISEASES. 

cramps,  with  slight  collapse.  To  these  the  tenn  cholerine  has  been  applied. 
They  resemble  the  milder  cases  of  cholera  nostras.  At  the  opposite  end  of  the 
series  there  are  the  instances  of  cholera  sicca,  in  which  death  may  occur  in 
a  few  hours  after  the  onset,  without  diarrhoDa.  There  are  also  cases  in  which 
the  patients  are  overwhelmed  with  the  poison  and  die  comatose,  without  the 
preliminary  stage  of  collapse. 

Complications  and  Seqnele. — The  typhoid  condition  has  already  been  re- 
ferred to.  The  consecutive  nephritis  rarely  induces  dropsy.  Diphtheritic 
colitis  has  been  described.  There  is  a  special  tendency  to  diphtheritic  inflam- 
mation of  the  mucous  membranes,  particularly  of  the  throat  and  genitals. 
Pneumonia  and  pleurisy  may  follow,  and  destructive  abscesses  may  occur  in 
different  parts.  Suppurative  parotitis  is  not  very  uncommon.  In  rare  in- 
stances local  gangrene  may  occur.  A  troublesome  s^-mptom  of  convalescence 
is  cramps  in  the  muscles  of  the  arms  and  legs. 

Diagnoris. — The  only  affection  with  which  Asiatic  cholera  could  be  con- 
founded is  the  cholera  nostras,  the  severe  choleraic  diarrhoea  which  occurs 
during  the  summer  months  in  temperate  climates.  The  clinical  picture  of  the 
two  affections  is  identical.  The  extreme  collapse,  vomiting,  and  rice-water 
stools,  the  cramps,  the  cyanosed  appearance,  are  all  seen  in  the  worst  forms  of 
cholera  nostras.  In  enfeebled  persons  death  may  occur  within  twelve  hours. 
It  is  of  course  extremely  important  to  Ix*  able  to  diagnose  between  the  two 
affections.  This  can  only  be  done  by  one  thoroughly  versed  in  bacteriological 
methods,  and  conversant  with  the  diversified  flora  of  the  intestines. 

Attacks  very  similar  to  Asiatic  cholera  are  produced  in  poisoning  by 
arsenic,  corrosive  sublimate,  and  certain  fungi ;  but  a  difficulty  in  diagnosis 
could  scarcely  arise. 

The  prognosis  is  always  uncertain,  as  the  mortality  ranges  in  different 
epidemics  from  30  to  80  per  cent.  Intemperance,  debility,  and  old  age  are 
unfavorable  conditions.  The  more  rapidly  the  collapse  sets  in,  the  greater  is 
the  danger,  and  as  Andral  tjuly  says  of  the  malignant  form,  "  It  begins  where 
other  diseases  end — ^in  death."  Cases  with  marked  cyanosis  and  very  low  tem- 
perature rarely  recover. 

Prophylaxis. — Preventive  measures  are  all-important,  and  isolation  of  the 
sick  and  thorough  disinfection  have  effectually  prevented  the  disease  entering 
England  or  the  United  States  since  1873.  On  several  occasions  since  that 
date  cholera  has  been  brought  to  various  ports  in  America,  but  has  l)een 
checked  at  quarantine.  During  epidemics  the  greatest  care  should  be  pxer- 
cised  in  the  disinfection  of  the  stools  and  linen  of  the  patients.  When  an 
epidemic  ])revails,  persons  should  hv  warned  not  to  drink  water  unless  pre- 
viously boiled.  Errors  in  diet  should  be  avoided.  As  the  disease  is  not  more 
contagious  than  typhoid  fever,  the  chance  of  a  person  passing  safely  through 
an  epidemic  depends  very  much  upon  how  far  he  is  able  to  carry  out  thor- 
oughly prophylactic  measures.  Digestive  disturbances  are  to  be  treated 
promptly,  and  particularly  the  diarrhoea,  which  so  often  is  a  preliminary  svmp- 
tom.  For  this,  opium  and  acetate  of  lead  and  large  doses  of  bismuth  should 
be  given. 

Medicinal  Treatment. — During  the  initial  stage,  when  the  diarrhoea  is 
not  excessive  but  the  abdominal  pain  is  marked,  opium  is  the  most  efficient 
remedy,  and  it  should  ])e  given  hypodennically  as  morphia.     It  is  advisable 
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to  giTe  at  once  a  full  dose^  which  may  be  repeated  on  the  return  of  the  pain. 
It  is  best  not  to  attempt  to  give  remedies  by  the  mouth,  as  they  disturb  the 
stomaelL  Ice  should  be  given,  and  brandy  or  hot  coflfee.  In  the  collapse  stage, 
writers  speak  strongly  against  the  use  of  opium.  Undoubtedly  it  must  be 
given  with  caution,  but,  judging  from  its  effects  in  cholera  nostras,  I  should 
siy  that  collapse  per  se  was  not  a  contra-indication.  The  patient  may  be 
allowed  to  drink  freely.  For  the  vomiting,  which  is  very  difficult  to  check, 
cocaine  may  be  tried,  and  lavage  with  hot  water.  Creasote,  hydrocyanic  acid, 
md  creolin  have  been  found  useless.  Rumpf  advises  calomel  (gr.  J)  every 
two  hours. 

External  applications  of  heat  should  be  made  and  a  hot  bath  may  be 
tried  Warm  applications  to  the  abdomen  are  very  grateful.  Hypodermic 
injeetionj^  of  ether  will  be  found  serviceable. 

Irrigation  of  the  bowel — enteroclysis — with  warm  water  and  soap,  or  tan- 
nic acid  (2  per  cent),  should  be  used.  With  a  long,  soft-rubber  tube,  as  much 
u  3  or  4  litres  may  be  slowly  injected.  Not  only  is  the  colon  cleansed,  but 
the  small  bowel  may  also  be  reached,  as  shown  by  the  fact  that  the  tannic-acid 
solutions  have  been  vomited. 

Owing  to  the  profuse  serous  discharges  the  ])lood  becomes  concentrated, 
and  absorption  takes  place,  rapidly  from  the  hTnph-spaces.  To  meet  this, 
intravenoiis  injections  were  introduced  by  Latta,  of  Leith,  in  the  epidemic 
of  1832.  My  preceptor,  Bovell,  first  practised  the  intravenous  injections  of 
milk  in  Toronto,  in  the  epidemic  of  1854.  A  litre  of  salt  solution  at  107°  may 
be  injected,  and  repeated  in  a  few  hours  if  no  reaction  follows.  Less  risky 
ind  equally  efficacious  is  the  subcutaneous  injection  of  a  saline  solution.  For 
this,  common  salt  should  be  used  in  the  proportion  of  about  four  grammes  to 
the  litre.  With  rubber  tubing,  a  cannula  from  an  aspirator,  or  even  with  a 
hypodermic  needle,  the  warm  solution  may  be  allowed  to  run  by  pressure 
beneath  the  skin.  It  is  rapidly  absorbed,  and  the  process  may  be  continued 
until  the  pulse  shows  some  sign  of  improvement.  This  is  really  a  valuable 
method,  thoroughly  physiological,  and  should  be  tried  in  all  severe  cases. 

In  the  stage  of  reaction  special  pains  should  be  taken  to  regulate  the  diet 
ukI  to  guard  against  recurrences  of  the  severe  diarrhoea. 

XXI.    YELLOW   FEVER. 

Seftnition. — A  fever  of  tropical  and  subtropical  countries,  characterized 
by  a  toxaemia  of  varying  intensity,  with  jaundice,  albuminuria,  and  a  marked 
tendency  to  haemorrhage,  especially  from  the  stomach,  causing  the  "  black 
Tomit."  The  specific  organism  has  not  yet  been  found,  but  the  disease  is 
ciptWe  of  being  transmitted  through  the  bite  of  mosquitoes. 

Etiology. — ^The  disease  prevails  enderaically  in  certain  sections  of  the 
Sptni^h  Main.  Until  recently  it  has  existed  in  Cuba.  From  these  regions 
it  occwionally  extends  and,  under  suitable  conditions,  prevails  epidemically 
in  the  Southern  States.  Now  and  then  it  is  brought  to  the  large  seaports  of 
the  Atlantic  coast.  Formerly  it  occurred  extensively  in  the  United  States. 
In  the  latter  part  of  the  eighteenth  century  and  the  beginning  of  the  nine- 
teenth, frightful  epidemics  prevailed  in  Philadelphia  and  other  Xorthern 
atitt.  The  epidemic  of  1793,  in  Philadelphia,  so  graphically  described  by  Mat- 
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tliew  Carey,  waa  the  most  serious  that  has  ever  visited  any  city  of  the  Middle 
States,  The  mortality,  as  given  by  Carey^  during  the  months  of  August,  Sep- 
teralwr,  Octobor,  and  November,  was  4,041,  of  whom  3,435  died  in  the  months 
of  September  and  October.  The  population  of  the  city  at  the  time  vras  only 
40,000,  Epidemics  occurred  in  the  United  States  in  ITiC;  i:98,  1790,  and 
in  180E,  when  the  disease  prevailed  slightly  in  Boston  and  extensively  in  Balti- 
more. In  1803  and  1805  it  again  appeared;  then  for  many  years  the  out- 
breaks were  slight  and  local izetl.  In  1853  the  cii.sease  raged  throughout  the 
Southern  States.  There  were  moderately  severe  epidemics  in  18tu,  18T3,  and 
1878;  and  still  milder  ones  in  18i)r,  1898,  and  181*9,  In  July,  1899,  a  local 
outbreak  occurred  in  the  Soldiers'  Honie,  at  Hampton,  Va.  There  were  45 
caiies,  with  13  deaths.  In  September,  1903,  yellow  fever  became  epideniie 
along  the  Mexican  side  of  the  Rio  Grande.  It  crossetl  into  Texas  and  pro- 
vailed  in  several  of  the  border  town;?.  In  Laredo  there  were  1,014  cases,  with 
107  deaths.  The  etlicient  work  of  the  public  health  service  \s  shown  by  the 
differences  between  ^iew  Laretlo  on  the  Mexican  border,  just  across  the  river, 
where  50  jier  cent  of  the  population  contracted  the  disease,  and  Laredo.  TexaSi 
in  which  only  10  per  cent  out  of  a  population  of  10,OuO  were  attacked.  Inj 
Eurojie  it  has  occasionally  gained  a  foothold,  Ijut  there  have  bc*en  no  wide-1 
spread  epidemics  except  in  the  Spanish  ports.  The  disease  exists  on  the  w^ 
coast  of  Africa*  It  is  sometimes  carried  to  ports  in  Great  Britain  and  Fnince, ,  ■ 
but  it  has  never  extende<l  into  those  countries.  The  his?tory  of  the  disease  and  I 
its  gHieral  syraptomatologv^  are  cxhatisiively  treated  of  in  the  classical  works 
of  Kene  La  Roche  and  Berenger-Feraud. 

Guit(§ras  recognizes  three  areas  of  infection:  (1)  The  focal  zone  in  which 
the  dit>eaiie  is  never  absent,  including  Vera  Crujs,  Rio,  and  other  Spanish- A mer-  j 
ican  ports.     (2)  The  perifocal  zone  or  regions  of  f>eriodic  epidemics,  inchid-  f 
ing  tbe  ports  of  the  tropical  Atlantic  in  America  and  Africn.     (3)  The  zone 
of  accidental  epidemics,  between  the  parallels  of  45"  north  and   3o^  s^onth 
latitude. 

CoxniTioNs  FAVornxG  the  Dkvelopmkxt  of  Epidemics. — ^Yellow  trvcr 
is  a  disease  of  the  sea-coan^t,  and  rarely  prevails  in  regions  with  an  elevation 
above  1,000  feet.  Its  ravages  are  most  serious  in  cities,  particularly  when  th« 
sanitary  conditions  are  unfavorable.  It  is  always  most  severe  in  the  badly  ^ 
drained,  unhealthy  portions  of  a  city,  where  the  population  is  crowded  together  ■ 
in  ill- vent ilate<l,  dark  houses.  The  disease  prevails  during  the  hot  sea^n. 
Humidity  and  heat  seem  to  l>e  the  proj>er  coefficients  for  the  preservation  of 
the  poison. 

The  epidemics  in  the  United  States  have  always  been  in  the  summer  and 
autumn  months,  disappearing  rapidly  with  the  onset  of  cold  weather. 

Mode  of  Transmission, — Xo  belief  has  been  more  strong  among  the  laity 
than  that  the  dij-ea^e  is  transmitteii  by  infected  clothing,  and  quarantine  efforts 
are  chiefly  directed  to  the  disinfection  of  fomites  of  all  sorts  shipped  fromi 
infecte4]  ports.     A  remarkable  series  of  experiments  have  been  rejxirti'*!  byj 
the  Yellow  Fever  Commission  of  the  Ignited  States  Army,  consisting  of  Dtsl] 
Walter  Reed,  Carroll,  Lazear.  and  Agramonte,  which  go  far  to  show  that  the 
disease  can  not  be  conveyal  in  this  way.     At  Camp  La7.ear.  Cuba,  a  frame 
house  wafi  so  constructed  as  to  shut  out  the  sunlight  and  fresli  air.  and  tbe 
vestibule  was  thoroughly  screened.    The  average  teinj^erature  for  gixty-ttuee 
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days  was  kept  about  76®  F.  Boxes  filled  with  sheets,  pillow-slips,  blankets, 
etc,  contaminated  by  contact  with  cases  of  yellow  fever  and  the  discharges, 
were  placed  in  the  house.  Dr.  R.  P.  Cooke  and  two  privates  of  the  hospital 
corps,  all  non-immunes,  entered  this  building. and  unpacked  the  boxes,  and 
for  a  period  of  twenty  days  occupied  the  room,  each  morning  packing  the 
infected  articles  in  the  boxes,  and  at  night  unpacking  them.  In  their  experi- 
ments with  the  fomites,  in  all  seven  non-immune  subjects  duri»g  the  period 
of  sixty-three  days  lived  in  contact  with  the  fomites  and  remained  perfectly 
well.  These  experiments,  conducted  in  the  most  rigid  and  scientific  man- 
ner, go  far  to  discredit  the  belief  in  the  transmission  of  the  disease  by 
fomites. 

Carlos  Finlay,  of  Havana,  in  1881  suggested  that  the  disease  was  trans- 
mitted by  mosquitoes.  Stimulated  by  the  work  of  Ross  on  malaria,  the  Amer- 
ican Commission  above-named  has  demonstrated  conclusively  that  yellow  fever 
is  transferred  by  a  mosquito,  stegomyia  fasciata^  previously  fed  on  the  blood  of 
infected  persons.  The  Commission  showed  also  that  in  non-immunes  the 
disease  could  be  produced  by  either  the  subcutaneous  or  the  intravenous  injec- 
tion of  blood  taken  from  patients  suffering  with  the  disease. 

An  interval  of  about  twelve  days  or  more  after  contamination  appears 
to  be  necessary  before  the  mosquito  is  capable  of  introducing  the  infection. 
The  bite  at  an  early  period  .after  contamination  does  not  confer  inmiunity 
against  a  subsequent  attack.  The  period  of  incubation  in  13  cases  of  experi- 
mental yellow  fever  varied  from  forty-one  hours  to  five  days  and  seventeen 
hours. 

We  must  bear  testimony  to  the  heroism  of  the  young  soldiers  who  vol- 
untarily, without  compensation  and  purely  in  the  interests  of  humanity,  sub- 
mitted to  the  experiments,  and  also  to  the  zeal  with  which  members  of  our 
profession  have,  at  great  personal  risk,  attempted  to  solve  the  riddle  of  this 
most  serious  disease.  The  death  of  Dr.  Lazear,  of  the  American  Commission, 
and  of  Dr.  Myers,  of  the  Liverpool  Commission,  adds  two  more  names  to  the 
already  long  roll  of  the  martyrs  of  science.  Major  Gorgas  carried  out  in 
Havana  sanitary  measures  based  upon  this  report,  with  the  result  that  the 
disease  has  been  stamped  out,  no  cases  having  occurred  in  the  past  three 
years   (1901-1904). 

As  Reed  points  out,  the  mosquito  theory  fits  in  with  well- recognized  facts 
in  connection  with  the  epidemics.  After  the  importation  of  a  case  into  an 
nninfeeted  region,  a  definite  period  elapses,  rarely  less  than  two  weeks,  before 
a  ^iecond  case  occurs.  Like  malaria,  the  disease  prevails  most  during  the  mos- 
quito season,  and  disappears  with  the  appearance  of  frost.  Probably,  too,  as 
in  very  malarious  districts,  the  disease  is  kept  up  by  its  prevalence  in  a  very 
mild  form  among  children.  As  Guiteras  remarks,  "  the  foci  of  endemicity 
are  essentially  maintained  by  the  Creole  infant  population,  which  is  subject 
to  the  disease  in  a  very  mild  form."  In  all  probability  the  immunity  which 
is  acquired  by  prolonged  residence  in  a  locality  in  which  the  disease  is  endemic 
i«  due  to  the  occurrence  of  very  slight  attacks. 

One  attack  does  not  always  confer  immunity.  Rosenau  reports  two  attacks 
within  a  period  of  eight  years,  and  Libby  two  attacks  within  a  period  of  two 
years. 

The  Specific  Oerm  has  not  yet  been  discovered. 
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Morbid  Anatomy. — The  skin  is  more  or  less  jaundiced^  even  though  the 
patient  did  not  appear  yellow  before  death.  Cutaneous  haemorrhages  may  be 
present.  No  specific  or  distinctive  internal  lesions  have  been  found.  The 
blood-serum  may  contain  haemoglobin,  owing  to  destruction  of  the  red  cells, 
just  as  in  pernicious  malaria.  The  heart  sometimes,  not  invariably,  shows 
fatty  change;  the  stomach  presents  more  or  less  hyperaemia  of  the  mucosa 
with  catarrhal  swelling.  It  contains  the  material  which,  ejected  during  life, 
is  known  as  the  hlacJc  vomit.  The  essential  ingredient  in  this  is  transformed 
blood-pigment.  There  is  often  general  glandular  enlargement;  the  cervical 
axillary  and  mesenteric  groups  are  most  involved.  The  liver  is  usually  of  a 
pale  yellow  or  bro^vnish-yellow  color,  and  the  cells  are  in  various  stages  of 
fatty  degeneration.  From  the  date  of  Louis'  observations  at  Gibraltar  in  1828, 
the  appearances  of  this  organ  have  been  very  carefully  studied,  and  some  have 
thought  the  changes  in  it  to  be  characteristic.  Fatty  degeneration  and  regions 
of  necrosis  are  present  in  all  cases.  The  kidneys  always  show  traces  of  dif- 
fuse nephritis.  The  epithelium  of  the  convoluted  tubules  is  swollen  and  very 
granular ;  there  may  also  be  necrotic  changes. 

Symptoms. — The  incubation  is  usually  three  or  four  days;  in  13  experi- 
mental cases  it  ranged  from  forty-one  hours  to  five  days  seventeen  hours.  The 
onset  is  sudden,  as  a  rule,  without  premonitory  s}Tnptoms,  and  in  the  early 
hours  of  the  morning.  Chilly  feelings  are  comn\pn,  and  are  usually  associated 
with  headache  and  very  severe  pains  in  the  back  and  limbs.  The  fever  rises 
rapidly  and  the  skin  feels  \cry  hot  and  dry.  The  tongue  is  furred,  but  moist ; 
the  throat  sore.  Nausea  and  vomiting  are  not  constant,  and  become  more 
intense  on  the  second  or-  third  day.  The  bowels  are  usually  constipated.  The 
following,  in  detail,  are  the  more  important  characteristics : 

Facies. — Even  as  early  as  the  first  morning  the  patient  may  present  a 
characteristic  facies,  one  of  the  three  distinguishing  features  of  the  disease, 
which  Guiteras  describes  as  follows :  The  face  is  flushed,  more  so  than  in  any 
other  acute  infectious  disease  at  such  an  early  period.  The  eyes  are  injected, 
the  color  is  a  bright  red,  and  there  may  be  a  slight  tumefaction  of  the  eyelids 
and  of  the  lips.  Even  at  this  early  date  there  is  to  be  noticed  in  connection 
with  the  injection  of  the  superficial  capillaries  of  the  face  and  conjunctivae  a 
slight  icteroid  tint,  and  "  the  early  manifestation  of  jaimdice  is  undoubtedly 
the  most  characteristic  feature  of  the  facies  of  yellow  fever." 

The  Fever. — On  the  morning  of  the  first  day  the  temperature  may  range 
from  100°  to  106°,  usually  it  is  l)etwoen  102°  and  103°.  During  the  evening 
of  the  first  day  and  the  morning  of  the  second  day  the  temperature  keeps  about 
the  same.  There  is  a  slight  diurnal  variation  on  the  second  and  third  day.  In 
very  mild  cases  the  fever  may  fall  on  the  evening  of  the  second  or  on  the  morn- 
ing of  the  third  day,  or  in  al)ortive  cases  oven  at  the  end  of  twenty-four  hours. 
In  cases  ttiat  are  to  terminate  favorably  the  defervescence  takes  place  by  lysis 
during  a  period  of  two  or  three  days.  The  remission  or  stage  of  calniy  as  it 
has  been  called,  is  succeeded  by  a  fel)rile  reaction  or  secondary  fever,  which 
lasts  one,  two,  or  three  days,  and  in  favoral)le  cases  falls  by  a  short  lysis.  On 
the  other  hand,  in  fatal  cases  the  temperature  is  continuous,  becomes  higher 
than  in  the  initial  fever,  and  death  follows  shortly. 

The  Pulse. — On  the  first  day  the  pulse  is  rarely  more  than  100  or  110. 
On  the  second  or  third  day,  while  the  fever  still  keeps  up,  the  pulse  begins 
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to  fall,  as  much  perhaps  as  20  beats  while  the  temperature  has  risen  1.5°  or  2°. 
On  the  evening  of  the  third  day  there  may  be  a  temperature  range  of  103°  and 
a  pulse  of  only  75,  or  "  a  temperature  between  103°  and  104°  with  a  pulse 
running  from  70  to  80."  Tliis  important  diagnostic  feature  was  first  de- 
scribed by  Faget,  of  New  Orleans.  During  defervescence  the  pulse  may  be- 
come still  lower,  down  to  50,  48,  or  45,  or  even  as  low  as  30 ;  a  slow  pulse  at 
this  period  is  not  the  special  circulatory  feature  of  the  disease,  but  the  slowing 
of  the  jmUe  with  a  steady  or  even  rising  temperature. 

Albuminuria. — ^This,  the  third  characteriatic  symptom  of  the  disease, 
occurs  as  early  as  the  evening  of  the  third  day.  Guit^ras  says  very  truly  that 
it  is  very  rare  so  early  in  other  fevers  except  those  of  an  unusually  severe  type. 
"  Even  in  the  mild  cases  that  do  not  go  to  bed — cases  of  ^  walking  yellow  fever ' 
— on  the  second,  third,  or  fourth  day  of  the  disease  albuminuria  will  show 
it.^lf.'*  It  may  be  quite  transient.  In  the  severer  cases  the  amoimt  of  albu- 
min is  very  large,  and  there  may  be  numerous  tube-casts  and  all  the  signs  of 
an  acute  nephritis;  or  complete  suppression  of  the  urine  may  supervene,  and 
death  may  occur  in  uraemic  conMilsions  or  coma  within  twenty-four  or  thirty- 
six  hours. 

Gastric  Features. — ^^  Black  Vomit.^' — Irritability  of  the  stomach  is  pres- 
ent from  the  very  outset,  and  the  vomited  matter  consists  of  the  contents  of 
the  stomach,  and  subsequently  of  mucus  and  a  grayish  fluid.  In  the  third 
-tage  of  the  disease  the  vomiting  becomes  more  pronounced  and  in  the  severe 
oaiies  is  characterized  by  the  presence  of  blood.  It  may  be  copious  and  forci- 
Ue,  producing  much  pain  in  the  abdomen  and  along  the  gullet.  There  is 
nothing  specific  in  this  "black  vomit,''  which  consists  of  altered  blood,  and 
it  is  not  necessarily  a  fatal  symptom,  though  occurring  only  in  the  severer 
forms  of  the  disease.  Other  haemorrhagic  features  may  be  present — petechiffi 
on  the  skin  and  bleeiling  from  the  gums  or  from  other  mucous  membranes. 
The  bowels  are  usually  constipated,  the  stools  not  clay-colored,  except  late 
in  the  disease.    They  are  sometimes  tarry  from  the  presence  of  altered  blood. 

Mental  Features. — In  very  severe  cases  the  onset  may  be  with  active 
delirium.  "  As  a  rule,  in  a  majority  of  case^,  even  when  there  is  black  vomit, 
there  is  a  peculiar  alertness;  the  patient  watches  everything  going  on  about 
hira  with  a  peculiar  intensity  and  liveliness.  This  may  be  due  in  part  to  the 
terror  the  disease  inspires"  (Guiteras). 

Relapses  occasionally  occur.  Among  the  varieties  of  the  disease  it  is  impor- 
tant to  recognize  the  mild  cases,  characterized  by  slight  fever,  continuing  for 
one  or  two  days,  and  succeeded  by  a  rapid  convalescence.  In  the  absence  of  a 
prevailing  epidemic,  they  would  scarcely  be  recognized  as  yellow  fever.  Cases 
of  greater  severity  have  high  fever  and  the  features  of  the  disease  are  well 
marked — ^vomiting,  extreme  prostration,  and  haemorrhages.  And  lastly,  in  the 
malignant  form  the  patient  is  overwhelmed  by  the  intensity  of  the  fever,  and 
death  takes  place  in  two  or  three  days. 

In  severe  cases  convalescence  may  be  complicated  by  parotitis,  abscesses 
in  various  parts  of  the  body,  and  diarrlicca. 

Dimgnotii. — (a)  From  Dengue. — The  difficulty  in  the  differential  diag- 
noi^is  of  these  two  diseases  lies  in  their  freciuent  coexistence,  as  during  the  epi- 
demic of  1897  in  parts  of  the  Southern  States.  During  the  autumn  of  1897 
the  profession  of  Texas  was  divided  on  the  question  of  the  existence  of  yellow 
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fever  in  the  State,  mme  claiming  that  the  disease  was  dengtio,  othere,  iiiHud- 
ing  Guiteras  and  West,  that  yellow  fever  also  existed.  In  a  majority  of  the 
cases  the  tiircn?  diagnostic  points  npon  which  Guiterai>  lays  stre>.s — the  facie^^ 
the  albuminuria,  and  the  slowinfr  of  the  pulse  with  maintenance  or  elevatioo 
of  the  fever — are  suJhcient  for  the  diagno^^is.  He  states,  ti»,  that  jaundice, 
which  doe.^  sometimes  oeenr  in  dengue,  rarely  appears  as  early  as  the  second 
or  third  day  of  the  disease,  and  on  this  much  stress  should  lie  laid.  Hfein* 
orrhages  are  much  less  common  in  dengue,  but  that  they  do  tx?cur  has  lH:»en 
recognized  by  authorities  even  since  the  time  of  Rush. 

(b)  From  Malarial  Fevek. — In  the  early  stages  of  an  epidemic  caj*eL* 
are  verv^  apt  to  ije  mistaken  for  malarial  fever.  In  the  Southern  States  Uie 
outbreaks  have  usually  been  in  the  late  summer  months,  tlie  very  season  in 
which  the  a^stivo-autnmnal  fever  prevails.  Among  the  points  to  he  s|^>eeially 
noted  are  the  absence  of  early  jaundice.  Even  in  the  most  intense  types  of 
malarial  infection  the  color  of  tlie  skin  is  rarely  changed  within  four  or  tive 
days.  To  the  experienced  eye  the  facies  would  be  of  considerable  help  if  the 
case  was  seen  from  the  outset.  Albumin  is  rarely  present  in  the  urine  so 
early  as  the  second  day  in  a  malarial  infection.  Other  important  points  are 
the  marked  swelling  of  the  spleen  in  malaria,  while  in  yelhiw  fever  it  is  not 
much  enlarged.  Haemorrhages,  and  particularly  the  black  vomit,  cpistaiis, 
and  bleeding  gums  are  very  rare  in  malarial  infection.  In  the  so-ralknl  hjiem- 
orrhagic  malarial  fever  the  patient  has  usually  had  i>revious  attacks  of  malaria. 
Hjematuria  is  a  prominent  feature,  while  in  yellow  fever  it  is  by  no  means 
frequent.  A  special  point  of  greater  importance,  perhaps,  than  any  of  thew 
general  symptomatic  features  is  the  examination  of  the  blood  for  the  small, 
ring-shaped  organisms  of  the  sestivo-autumnal  infection.  As  a  rule,  their 
presence  is  readily  determined  by  any  one  familiar  with  their  general  oharac- 
ters.  Tlicy  are,  however,  of  all  forms  the  most  difficult  to  nx"Ognizc,  and, 
while  very  abundant  in  many  eases,  there  are  others  in  which  they  are  ex- 
tremely scanty  in  the  peripheral  circulation.  The  work  of  the  army  surgeons 
in  Culm  shows  that  in  a  large  proportion  of  cases  there  is  not  much  diffieolty 
in  recognizing  the  a?stivo-autumnal  fever  from  yellow  fever. 

Prognosis. — In  its  graver  forms,  yellow  fever  is  one  of  the  most  fatal  of 
epidemic  diseases.  The  mortality  has  ranged,  in  various  epidemics,  from  15 
to  85  per  cent.  In  heavy  drinkers  and  those  who  have  l>een  exposed  to  hard- 
ships the  death-rate  is  much  higher  than  among  the  l>etter  classes.  In  the 
epidemic  of  1878,  in  New  Orleans,  while  the  mortality  in  hospitals  was  over 
50  per  cent  of  the  white  and  21  per  cent  of  the  colored  patients,  in  private 
practice  it  was  not  more  than  10  per  cent  among  the  white  patients.  The 
death-rate  was  very  low  In  the  epidemic  of  1897.  Favorable  symptoms  are 
a  low  grade  of  fever,  slight  jaundice,  absence  of  haemorrhages,  and  a  free 
secretion  of  urine.  If  the  temperature  risi?  nljove  103^  or  104^  during  the 
first  two  days,  the  outlook  is  serious.  Black  vomit  is  not  an  invariably  fata! 
symptom.  Cases  with  snppresmon  of  urine,  delirium,  coma*  and  convulsions 
rarely  recover. 

Prophylaxis. — There  are  three  important  measures:  (1)  the  protection  of 
the  sick  twin  the  bites  of  nmsquitoes;  (2)  the  screening  of  houses,  the  use 
of  mosquito  nets,  and  the  de^tniction  of  the  insects  in  the  house:  (3)  meas- 
ures such  as  already  referre^l  to  under  malaria,  which  diminish  the  po^ibilltr 
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of  the  mosquito  breeding  in  the  neighborhood  of  dwellings.  New-comers 
should  be  particularly  careful  in  infected  regions,  and  medical  officers  in 
charge  of  camps  should  exercise  the  most  scrupulous  care  to  prevent  the  spread 
of  infection  through  mosquitoes. 

Tremtment. — Careful  nursing  and  a  svinptomatic  plan  of  treatment  prob- 
iblv  give  the  best  results.  The  patient  should  be  removed  at  once  from  the 
infected  house.  Care  should  be  taken  to  prevent  chilling  of  the  skin,  and 
sweating  should  be  promoted.  Bleeding  has  long  since  been  abandoned.  An 
eirly  purge,  followed  by  phenacetin  to  relieve  the  backache,  is  recommended 
bj  Geddings.  Of  special  remedies  quinine  is  warmly  recommended,  and, 
▼hen  hsemorrhage  sets  in,  the  perchloride  of  iron.  Digitalis,  aconite,  and 
jtborandi  have  been  employed.  The  fever  is  best  treated  by  hydrotherapy. 
There  are  several  reports  of  the  good  effects  of  cold  baths,  sponging,  and  the 
application  of  ice-cold  water  to  the  head  and  the  extremities  in  this  disease. 
Vomiting  is  a  verv'  difficult  symptom  to  control.  Ice  in  small  quantities  is 
probably  the  best  remedy.  Cocaine  may  be  tried  in  doses  of  ^--J  gr.  every 
hour  or  two  (Geddings). 

We  have  no  drug  which  can  be  depended  upon  to  check  the  haemorrhages. 
Ergot  and  acetate  of  lead  and  opium  are  recommended.  The  uraemic  symp- 
toms are  best  treated  by  the  hot  bath.  Stimulants  should  be  given  freely  dur- 
ing the  second  stage,'  when  the  heart's  action  becomes  feeble  and  there  is  a 
teodency  to  collapse.  The  patient  should  be  carefully  fed;  but  when  the 
Tomiting  is  incessant  it  is  best  not  to  irritate  the  stomach,  but  to  give  nutri- 
tive enemata  until  the  gastric  irritation  is  allayed.  Washing  out  the  lower 
bowel  is  very  advantageous,  and  in  the  cases  with  extreme  toxaemia  the  sub- 
cataneou:»  or  intravenous  injection  of  saline  solution  may  be  tried. 

XXn.    THE   PLAGUE. 

Deftnition. — A  specific,  infectious  disease,  caused  by  Bacillus  pestis,  char- 
acterized by  inflammation  of  the  lymphatic  glands  (buboes),  carbuncles,  pneu- 
monia, and  often  haemorrhages. 

History  and  Gkognraphical  Distribution. — The  disease  was  probably  not 
known  to  the  classical  Greek  writers.     The  earliest  positive  account  dates 
from  the  second  century  of  our  era.    The  plague  of  Athens  and  the  pestilence 
of  the  reign  of  Marcus  Aurelius  were  apparently  not  this  disease  (Payne). 
From  the  great  plague  in  the  days  of  Justinian  (sixth  century)  to  the  middle 
of  the  seventeenth  century  epidemics  of  varying  severity  occurred  in  Europe. 
Among  the  most  disastrous  was  the  famous  "  black  death  "  of  the  fourteenth 
centur}*,  which  overran  Europe  and  destroyed  a  fourth  of  the  population.    In 
the  seventeenth  century  it  raged  virulently,  and  during  the  great  plague  of 
London,  in  1665,  about  70,000  people  died.    During  the  eighteenth  and  nine- 
teenth centuries  the  ravages  of  the  disease  lessened. 

The  revival  of  the  plague  within  the  past  eleven  years  has  aroused  universal 
interest.  Since  the  outbreak  at  Hong-Kong,  in  1894,  the  disease  has  appeared 
in  many  parts  of  the  world.  In  India  it  has  proved  a  terrible  scourge  since 
18%.  In  the  Punjab  during  the  three  years  1901-1903  a  million  of  ])eo- 
pW  have  died  of  it.  For  the  year  ending  May,  1904,  there  were  913,784 
^ths  from  this  cause  in  India,  an  increase  of  more  than  25,000  over  1903. 
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Setting  all  canons  of  sanitary  science  at  defiance,  "  it  will  ravage  healthy  di»-  \ 
tricts  and  leave  notoriously  unhealthy  tracts  alone;  it  will  suddenly  die  out  ' 
for  a  year  or  even  more,  and  then  reappear  in  more  virulent  form  than  before. 
It  will  spread  to  the  north  and  not  to  the  west,  as  instanced  by  the  immunity 
enjoyed  by  the  Frontier  Provinces;  it  will  depopulate  irrigated  lands,  and 
equally  villages  in  the  midst  of  sandy  wastes;  it  will  spare  a  busy  city  like 
Delhi,  and  yet  take  heavy  toll  of  other  towns"  {Pioneer  Mail).  Plague  in 
India  presents  the  most  serious  sanitary  problem  in  the  world  to-day.  Out- 
breaks have  occurred  in  Egypt  and  in  South  Africa.  In  Europe  cases  have 
been  carried  to  different  ports  on  the  ]Mediterranean,  and  there  was  a  local 
outbreak  at  Oporto.  After  an  absence  of  more  than  two  hundred  years,  plague 
obtained  a  foothold  in  Great  Britain,  and  in  Glasgow  there  was  a  small  epi- 
demic in  the  autumn  of  1900.  A  few  cases  have  been  carried  also  to  other 
ports.  There  have  been  a  few  cases  at  Mexican  and  South  American  ports. 
The  disease  reached  quarantine  in  New  York  in  November,  1899.  In  San 
Francisco  the  plague  has  smouldered  since  March  6,  1900.  During  the  twelve 
months  ending  June  30,  1904,  there  were  24  cases  and  23  deaths.  There  have 
been  no  cases  since  February,  1904.  In  Australia  the  disease  prevailed  in 
Sydney  and  one  or  two  other  towns,  but  has  now  been  stamped  out. 

As  well  illustrated  in  Glasgow  and  San  Francisco,  the  disease  is  readily 
held  in  check  by  proper  sanitar}'  measures. 

Etiology. — The  specific  organism  of  the  disease  is  a  bacillus  discovered 
by  Kitasato  and  carefully  studied  by  Yersin  and  others.  It  resembles  some- 
what the  bacillus  of  chicken  cholera,  and  grows  in  a  perfectly  characteristic 
manner.  Bacillus  pest  is  occurs  in  the  blood  and  in  the  organs  of  the  body, 
and  has  also  been  found  in  the  dust  and  in  the  soil  of  houses  in  which  the 
patients  have  lived.  Plies  and  fleas  die  from  the  disease,  and  may  convey 
the  infection.  Kats,  mice,  and  dogs  are  readily  infected,  and  diseased  animals 
will  convey  the  plague  to  healthy  ones.  Prior  to  the  onset  of  epidemics  in  man 
the  disease  has  prevailed  extensively  among  the  rats. 

The  disease  prevails  most  frequently  in  hot  seasons,  though  an  outbreak 
may  occur  during  the  coldest  weather  of  winter.  Persons  of  all  ages  are 
attacked.  It  spreads  chiefly  among  the  poorer  classes,  in  the  slums  of  the 
great  cities,  and,  in  fact,  wherever  the  hygienic  conditions  are  most  faulty. 

While  the  virus  of  the  plague  may  be  communicated  from  one  person  to 
another  through  the  air,  the  disease  has  not  the  extreme  contagiousness  of 
small-pox  or  of  scarlet  fever.  It  attaches  itself  particularly  to  houses  and 
to  the  clothing  and  bedding.  In  the  Bombay  epidemic  few  attendants  upon 
the  sick — nurses  and  physicians — have  been  attacked,  and  a  writer  states  that 
among  the  liundnMls  of  British  troops  daily  employed  on  cordon  duty  and 
search  parties  and  in  the  disinfection  of  houses  not  a  single  case  occurred. 

Clinical  Forms. — Pestis  ^Iikok. — In  this  variety,  also  known  as  the  am- 
bulant, the  patient  has  a  few  days  of  fever,  with  swelling  of  the  glands  of  the 
groin,  and  possibly  suppuration,  lie  may  not  Ik?  ill  enough  to  seek  medical 
relief.  These  cases,  often  found  at  the  beginning  and  end  of  an  epidemic, 
are  a  very  serious  danger  in  a  community,  as  the  urine  and  fjeces  contain 
bacilli. 

Bubonic  Plague. — This  constitutes  the  common  variety,  T7.65  per  cent 
of  11,600  cases  of  plague  treated  in  the  Arthur  Road  Hospital,  Bombay 
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(X.  H.  Choksy).  The  stage  of  invasion  is  characterized  by  headache,  back- 
ache. stifTness  of  the  limbs,  a  feeling  of  anxiety  and  restlessness,  and  great 
depression  of  spirits.  There  is  a  steady  rise  in  the  fever  until  the  evening  of 
the  third  or  fourth  day,  when  there  is  a  drop  of  two  or  three  degrees.  There 
is  then  a  secondary  fever,  as  some  writers  describe  it,  in  which  the  tempera- 
ture reaches  a  still  higher  point.  The  tongue  becomes  brown,  collapse  symp- 
toms are  apt  to  supervene,  and  in  very  severe  infections  the  patient  may  die 
at  this  stage.  In  at  least  two-thirds  of  all  cases  there  are  glandular  swellings 
or  buboes.  An  analysis  of  9,500  cases  of  buboes  gave  more  than  54  per  cent 
with  the  glands  of  the  groin  affected.  The  swelling  appears  usually  from  the 
third  to  the  fifth  day.  Resolution  may  occur,  or  suppuration,  or  in  rare  cases 
gangrene.  Suppuration  is  a  favorable  feature,  as  noted  by  De  Foe  in  his 
graphic  account  of  the  London  plague. 

Petechiae  very  commonly  show  themselves,  and  may  be  very  extensive. 
Thesie  have  been  called  the  "  plague  spots,"  or  the  "  tokens  of  the  disease,"  and 
gave  to  it  in  the  middle  ages  the  name  of  the  Black  Death.  Haemorrhages 
from  the  mucous  membranes  may  also  occur;  in  some  epidemics  haemoptysis 
has  been  especially  frequent. 

Septicemic  Plague. — In  this,  the  most  rapid  form,  the  patient  succumbs 
in  three  or  four  days  with  a  virulent  infection  before  the  buboes  appear.  'This 
form  confitituted  14.25  per  cent  of  the  11,600  cases.  Haemorrhages  are  com- 
mon.    The  bacilli  can  be  obtained  from  the  blood. 

PxEUMOxic  Plague. — This  remarkable  variety  presents  the  features  of 
a  pneumonia,  and  the  sputum  contains  the  bacilli  in  enormous  numbers.  It 
i-  even  more  fatal  than  the  septicaemic  t}T)e.  The  mortality  in  514  cases  was 
96.69  per  cent.  It  is  of  short  duration.  The  fever  is  high,  the  respirations 
rapid,  the  pneumonia  is  chiefly  lobular,  the  sputa  haemorrhagic,  and  contain 
the  bacilli  in  almost  pure  culture. 

In  other  varieties  the  chief  manifestations  may  be  in  the  skin  and  subcu- 
taneous tissues,  or  in  the  intestines,  causing  diarrhoea  and  sometimes  the 
features  of  typhoid  fever. 

DiagnodB. — At  the  early  stage  of  an  outbreak  plague  cases  are  easily  over- 
looked, but  if  the  suspicious  cases  are  carefully  studied  by  a  competent  bac- 
teriologist, there  is  no  disease  which  can  be  more  positively  identified.  The 
>*an  Francisco  epidemic  illustrates  this.  The  nature  of  the  cases  was  recog- 
nized hv  Kellog  and  by  Kinyoun,  but  with  an  amazing  stupidity  (which  was 
shared  by  not  a  few  physicians,  who  should  have  known  better)  the  Governor 
of  the  State  refu.sed  to  recognize  the  presence  of  plague,  and  the  United  States 
<  Government  had  to  inten'ene  and  send  a  board  of  experts  to  settle  the  ques- 
tion. In  the  early  Glasgow  cases  Colvin,  while  suspecting  typhoid  fever,  saw 
that  there  was  something  unusual,  and  at  once  took  precautionary  measures. 
Probably,  too,  the  association  of  four  cases  in  one  family  made  him  suspicious. 
The  limitation  of  the  outbreak  was  due  to  the  prompt  and  effective  measures 
taken  by  A.  K.  Chalmers  and  his  associates.  The  widespread  prevalence  of 
tlw  disease  makes  it  the  imperative  duty  of  the  health  authorities  to  have  on 
hand,  in  connection  vniYi  large  ports,  skilled  men  who  can  promptly  make  the 
bacteriological  diagnosis.  There  are  dangers  from  the  cultures  in  laboratories, 
as  *«hown  by  the  esperiences  of  Vienna  and  Ann  Arbor,  but  with  proper  precau- 
tions they  may  be  reduced  to  a  minimum. 
17 
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Prophylaxis. — Careful  hygienic  measures  should  be  carried  out,  and  all 
persons  sick  of  the  disease  shoidd  be  isolated.  The  most  thorough  disinfec- 
tion of  the  clothing  and  of  the  evacuations  should  be  carried  out.  The  bodies 
of  victims  should  be  cremated.  Patients  who  have  recovered  should  be  kept  in 
isolation  for  at  least  a  month.  In  India  sanitary  measures  seem  to  have  been 
powerless  to  arrest  the  progress  of  the  disease.  A  most  important  prophylactic 
measure  relates  to  the  destruction  of  rats,  which  are  probably  the  chief  agents 
in  the  distribution  of  the  disease.  As  Ashburton  Thompson  remarks  (Report 
on  Plague  at  Sydney),  "during  an  epidemic  the  only  proceeding  of  much 
value  is  destruction  of  rats  and  of  their  nests,  burrows,  and  habitual  haunts, 
and  those  others  which  are  calculated  to  prevent  access  of  surviving  rats  to 
proximity  with  human  beings — in  other  words,  to  expel  them  from  occupied 
premises,  and  to  keep  them  outside.  ...  On  premises  where  indigenous  cases 
had  occurred,  moreover,  the  presence  of  fr^hly  deceased  rats  was  discovered 
quite  often  enough  to  support  the  general  proposition  that  the  danger  of  con- 
tracting plague  stood  in  relation  to  the  presence  of  rats  in  dwellings  or  in- 
closed premises.  A  general  slaughter  of  rats  would  answer  the  purpose,  if  it 
could  be  carried  out  quickly  and  with  tolerable  completeness.'^  Extermina- 
tion of  rats  by  means  of  the  Danysz  bacillus  has  proved  successful  in  South 
Africa. 

Treatment. — In  a  disease  the  mortality  of  which  may  reach  as  high  as  80 
or  90  per  cent  the  question  of  treatment  resolves  itself  into  making  the  patient 
as  comfortable  as  possible,  and  following  out  certain  general  principles  such 
as  guide  us  in  the  care  of  fever  patients.  Cantlie  recommends  purgation  and 
stimulation  from  the  outset,  and  the  use  of  morphia  for  the  pain.  The  local 
treatment  of  the  buboes  is  important.  Ice  may  be  applied  to  them,  and  good 
results  apparently  follow  the  injection  of  the  bichloride  of  mercur}'.  The 
pyrexia  of  the  disease  is  best  treated  by  systematic  hydrotherapy.  Antipyrin 
and  depressing  drugs  should  be  avoided. 

Preventive  Ixoculatiox. — Haffkine's  plague  prophylactic  consists  of  a 
sterile  culture  in  broth  of  the  plague  bacillus,  containing  the  dead  germs  and 
their  poisons.  It  has  been  used  extensively  in  India  with  most  encouraging 
results.  The  Report  of  the  India  Plague  Commission  was  favorable  to  it,  and 
in  a  recent  review  of  the  whole  question  Bannerman,  of  Bombay,  concludes 
that  with  it  we  have  within  our  reach  "  a  means  of  controlling  an  epidemic  of 
plague  and  converting  it  into  a  manifestation  of  sporadic  cases  only.'*  Serums 
have  been  prepared  by  Yersin  and  by  Roux,  but  they  do  not  seem  to  have  come 
into  general  use. 

XXm.    BACHiliABT  DTSENTEST. 

Definition. — A  form  of  intestinal  flux,  usually  of  an  acute  type,  occurring 
sporadically  and  in  severe  epidemics,  attacking  children  as  well  as  adults, 
characterized  by  pain,  fro<|uent  passages  of  blooii  and  mucus,  and  due  to  the 
action  of  a  specific  bacillus,  of  which  there  are  various  strains. 

Etiology. — Owing  to  improved  sanitation,  dysentery  has  become  less  fre- 
quent. In  temperate  climates  sporadic  cases  occur  from  time  to  time,  and  at 
intervals  epidemics  prevail,  particularly  in  overcrowded  institutions.  The  sta- 
tistics of  general  hospitals  for  the  past  twenty  years  show  a  decided  decrease 
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m  the  number  of  cases  admitted.  Records  of  widespread  epidemics  have  been 
collected  by  Woodward.  The  most  serious  was  that  which  prevailed  from  1847 
to  1856.  In  Great  Britain  and  Ireland  epidemics  of  the  disease  have  become 
less  frequent.  In  institutions,  particularly  in  overcrowded  asylums,  dysen- 
tery is  very  common,  and  this  form  has  been  made  the  subject  of  a  valuable 
report  by  Mott  and  Durham.  In  the  tropics  "  dysentery  is  a  destructive 
giant  compared  to  w^hich  strong  drink  is  a  mere  phantom"  (Macgregor). 
Dysentery  is  one  of  the  great  camp  diseases,  and  it  has  been  more  destructive 
to  armies  than  powder  and  shot.  In  the  Federal  service  during  the  civil  war, 
according  to  Woodward,*  there  were  259,071  cases  of  acute  and  28,451  cases 
of  chronic  dysentery.  The  disease  prevails  in  Porto  Rico,  the  Philippines, 
and  to  a  less  extent  in  Cuba.  In  the  South  African  campaign  dysentery  pre- 
vailed wideh\  For  many  years  a  very  fatal  form  of  dysentery  has  prevailed 
in  Japan,  particularly  in  the  summer  and  autumn  months,  having  a  mortality 
of  from  26  to  27  per  cent;  in  1899  there  were  125,989  cases,  with  26,709 
deaths  (Eldridge).  It  is  now  generally  conceded  that  the  severe  epidemics 
of  acute  dysentery  occurring  in  the  tropics  are  of  the  bacillary  type,  and  the 
same  form  prevails  in  temperate  climates. 

Bacillus  Dysenteric. — In  1898,  Shiga,  a  Japanese  observer,  found  in 
the  dysentery  prevailing  in  his  country  a  bacillus  with  special  characters,  which 
he  considered  to  be  the  specific  cause  of  the  disease. 

Flexner  and  Barker,  of  the  Johns  Hopkins  Commission  for  the  Study  of 
Tropical  Diseases,  found  in  the  dysentery  in  the  Philippine  Islands  an  iden- 
tical organism,  and  it  has  been  made  the  subject  of  very  careful  study  by  Flex- 
ner, and  also  by  R.  P.  Strong,  Musgrave,  and  Craig,  of  the  United  States 
army.  It  has  also  been  found  in  cases  of  dysentery  from  Porto  Rico.  The 
organism  appears  to  be  constantly  present  in  the  acute  dysentery  of  the  tropics. 
In  Manila,  according  to  Strong  and  Musgrave,  of  1,328  cases,  712  were  of  the 
acute  specific  variety,  55  suspected  specific  cases,  and  561  of  amoebic  dysentery. 
Kruse,  in  an  outbreak  at  Laar,  in  Germany,  in  which  300  persons  were  at- 
tacked, has  isolated  an  identical  bacillus.  Yedder  and  Duval  demonstrated 
that  sporadic  cases  in  adults  in  Philadelphia,  as  well  as  epidemics  of  dysen- 
tery in  the  Lancaster  County  Asylum,  Pennsylvania,  and  in  the  almshouse  at 
New  Haven,  were  due  to  this  organism.  During  the  summer  of  1902  Duval 
and  Bassett,  working  at  the  Mount  Wilson  Sanitarium,  first  demonstrated  that 
certain  forms  of  summer  diarrhoeas  of  infants  were  due  to  infection  with 
B.  dysenteriae.  The  Rockefeller  Institute,  during  the  following  summer,  con- 
ducted! a  collective  investigation  into  the  cause  of  infantile  diarrhoeas  in  Bos- 
ton, X<»w  York,  Philadelphia,  and  Baltimore.  Several  observers,  under  Flex- 
nerV  direction,  studied  412  cases  and  found  the  dysentery  bacillus  present  in 
279  or  63.2  per  cent.  Spronck,  working  in  Holland,  also  confirmed  these 
oWnations. 

The  strain  of  the  bacillus  most  frequently  found  in  the  United  States  is 
tl^  *'  Flexner-Harris  "  type. 

It  is  now  conceded  that  a  number  of  strains  of  the  bacillus  occur.  This 
fact  has  been  determined  by  the  relative  agglutinative  power  of  immune  serum 

*  Medical  and  Surgical  Historj  of  the  War  of  the  Rebellion,  Medical,  vol.  ii.  The  most 
•zhAiiftiT*  trefttiM  extant  on  intestinal  fluxes — an  enduring  monument  to  the  industry  and 
abUit  J  of  tbt  author. 
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upon  the  bacilli  isolated,  as  well  as  by  the  action  of  the  latter  upon  varioi^ 
sugars.  Flexner  recognizes  three  types:  (1)  "  Shiga"  type:  attacks  glucose, 
without  action  on  other  sugars,  including  mannite  and  lactose.  (2)  "  Flex- 
ner-Harris"  type:  attacks  glucose,  mannite,  and  dextrine;  does  not  attack 
lactose.  (3)  Bacillus  "  Y  "  (Hiss  and  Russell) :  attacks  glucose  and  mannite; 
no  action  on  dextrine  and  lactose.  The  lesions  produced  by  the  different 
strains  are  identical.  The  organism  agglutinates  with  the  blood  serum  of 
cases  with  acute  dysentery  as  well  as  with  the  serum  of  immunized  animals. 

As  yet  nothing  is  known  as  to  how  infection  of  human  beings  occurs.  Its 
habitat  is  unknown,  and  the  organism  has  never  been  isolated  from  sources 
outside  the  human  body.  In  two  instances  the  dysentery  bacillus  has  been 
isolated  by  Duval  from  the  stools  of  healthy  children.  In  dysenteric  stools  the 
organism  is  most  readily  isolated  from  the  particles  of  mucus. 

Morbid  Anatomy. — In  the  acute  cases,  when  death  has  occurred  on  the 
fourth  to  the  seventh  day,  the  mucous  membrane  of  tie  large  intestine  is 
swollen,  of  a  deep-red  color,  and  presents  elevated,  coarse  corrugations  and 
folds.  In  addition  to  the  intense  hyperaemia  there  are  spots  of  haemorrhages 
scattered  through  the  swollen  mucosa.  Over  the  surface  there  is  usually  a 
superficial  necrotic  layer,  which  can  be  brushed  off  lightly  with  the  finger. 
This  may  be  in  patches,  or  uniform  over  large  areas.  There  is  no  ulceration, 
only  the  superficial,  general  necrosis  of  the  mucosa.  The  solitary  follicles  are 
swollen  and  red,  but  the  prominence  is  obscured  in  the  involvement  of  the 
entire  mucosa.  In  cases  of  great  intensity  the  entire  coats  of  the  colon  rtiay 
be  stiff  and  thick,  and  the  mucous  membrane  enormously  increased  in  thick- 
ness, grayish-black  in  color,  extensively  necrotic,  and,  in  places,  gangrenous. 
The  serous  surface  is  often  deeply  injected.  The  ileum  is,  in  many  cases, 
involved,  having  a  deeply  haemorrhagic  mucosa,  with  a  superficial  necrosis. 
In  the  subacute  cases  there  is  not  the  same  great  thickening  of  the  intestinal 
wall,  the  solitary  follicles  are  more  swollen,  there  is  less  necrosis,  and,  while 
there  are  no  ulcers,  there  are  superficial  erosions. 

Symptoms. — According  to  Strong  and  ]Musgrave,  the  period  of  incubation 
is  not  more  than  forty-eight  hours.  The  onset,  which  is  usually  sudden,  is 
characterized  by  slight  fever,  pain  in  the  abdomen,  and  frequent  stools.  At  first 
mucus  is  passed,  but  within  twenty- four  hours  blood  appears  with  it,  or  there  is 
pure  blood.  There  is  a  constant  desire  to  go  to  stool,  with  great  straining  and 
tenesmus ;  every  hour  or  half  hour  there  may  be  a  small  amount  of  blood  and 
mucus  passed.  The  temperature  rises  and  may  reach  103®  or  104°.  The  pulse 
increases  in  frequency,  and  in  the  severer  cases  becomes  very  small.  Tlie 
tongue  is  coated  with  a  white  fur,  and  there  is  excessive  thirst.  In  the  very 
acute  cases  the  patient  becomes  stTiously  ill  within  forty-eight  hours,  the  move- 
ments increase  in  frequency,  the  pain  is  of  great  intensity,  the  patient  l>ecomes 
delirious,  and  death  may  occur  on  the  third  or  fourth  day  In  cases  of  moder- 
ate severity  the  urgency  of  the  symptoms  abates,  the'  stools  lessen,  the  tem- 
perature falls,  and  within  two  or  throe  weeks  the  patient  is  convalescent.  The 
mortality  in  the  severe  forms  is  ver}*  high.  There  is  a  subacute  form  which 
lasts  for  many  weeks  or  months.  The  patients  become  greatly  emaciated, 
having  from  three  to  five  stools  in  the  twenty-four  hours.  The  bacillus 
dysenteriae  is  foimd  in  the  stools,  and  it  agglutinates  readily  with  the  blood 
serum. 


BACILLARY  DYSENTERY.  245 

.  Other  CUnical  Tjrpes. — ^The  foregoing  account  describes  the  essential  fea- 
tures of  bacillary  dysentery  as  seen  in  Japan,  the  Philippines,  and  the  tropics. 
The  clinical  features  of  bacillary  dysentery  in  adults  in  temperate  climates 
differ  in  no  essential  manner  from  those  already  described.  Although  the 
eridence  haidly  warrants  us  at  present  in  making  the  sweeping  statement  that 
all  non-«mcebic  cases  of  dysentery  in  this  country  are  bacillary  in  origin,  yet 
experience  will  probably  demonstrate  eventually  that  this  is  the  case.  What 
is  known  as  the  acute  catarrhal  dysentery  is. probably  a  sporadic  form  due  to 
the  Bacillus  dysenterice.  What  is  known  as  diphtheritic  dysentery  is  a  type 
of  the  bacillary  form  with  great  necrosis  and  infiltration  of  the  mucosa.  The 
secondary  diphtheritic  dysentery  is  a  common  terminal  event  in  many  acute 
and  chronic  diseases.  Vedder  and  Duval  have  demonstrated  that  the  bacillus 
is  present  in  these  cases. 

Complications  and  Sequels. — Peritonitis  is  rare,  due  either  to  extension 
through  the  wall  of  the  bowel  or  to  perforation.  When  this  occurs  about  the 
cflBcal  region,  perit\'phlitis  results ;  when  low  down  in  the  rectum,  periproctitis. 
In  108  autopsies  collected  by  Woodward  perforation  occurred  in  11.  Abscess 
of  the  liver,  so  common  in  the  amoebic  form,  is  very  rare.  It  is  interesting  to 
note,  as  illustrating  the  probable  t3rpe  of  the  disease,  how  comparatively  rare 
ab««ess  of  the  liver  was  during  the  civil  war.  Very  few  cases  occurred  in  the 
South- African  War  (RoUeston). 

In  the  tropics  malaria  and  acute  dysentery  very  often  coexist.  With  refer- 
ence to  typhoid  fever,  as  a  complication,  Woodward  mentions  that  the  com- 
bination was  exceedingly  frequent  during  tlie  civil  war,  and  characteristic 
le<ion.«  of  both  diseases  coexisted.    In  civil  practice  it  is  extremely  rare. 

Sydenham  noted  that  dysentery  was  sometimes  associated  with  rheumatic 
pains,  and  in  certain  epidemics  joint  swellings  have  been  especially  prevalent. 
They  are  probably  not  of  the  nature  of  true  rheumatism,  but  rather  analogous 
to  those  of  gonorrhceal  arthritis.  In  severe  cases  there  may  be  pleurisy,  throm- 
bosis, pericarditis,  endocarditis,  and  occasionally  pyaemic  manifestations, 
among  which  may  be  mentioned  pylephlebitis.  Chronic  Bright's  disease  is 
also  an  occasional  sequel.  In  protracted  cases  there  may  be  an  anaemic  oedema. 
An  interesting  sequel  of  dysentery  is  paralysis.  Woodward  reports  8  cases. 
Weir  Mitchell  mentions  it  as  not  uncommon,  occcurring  chiefly  in  the  form 
of  paraplegia.  As  in  other  acute  fevers,  tliis  is  due  probably  to  a  neuritis. 
Remlinger,  in  two  cases  of  non-amoebic  dysentery  in  Tunis,  observed  an  epi- 
(Hdvmitis  during  convalescence.  Gonorrhoea  was  excluded.  In  a  third  case 
the  dysentery  was  complicated  by  an  abscess  of  the  spleen,  which  ruptured, 
causing  death.  Intestinal  stricture  is  a  rare  sequence — so  rare  that  no  case 
was  reported  at  the  Surgeon-General's  office  during  the  civil  war.  Among  the 
sequelflp  of  chronic  dysentery,  in  persons  who  have  recovered  a  certain  measure 
of  health,  may  be  mentioned  persistent  dyspepsia  and  irritability  of  the  bowels. 

Biagnons. — ^In  the  acute  specific  form  the  blood-serum  agglutinates  the 
dyj^entery  bacillus.  The  "  Flexner-Harris  "  type  of  the  organism  agglutinates 
in  dilutions  of  from  1  to  1,000  up  to  1  to  1,500.  This  is  the  form  of  the 
organism  that  prevails  in  the  United  States.  The  "  Shiga  "  type  agglutinates 
les*  readily.  The  blood-serum  of  a  dysenteric  patient  will  agglutinate  both 
types,  but  the  former  more  readily  than  the  latter.  In  all  non-amoebic  dys- 
enteries efforts  should  be  made  to  isolate  the  dvsenterv  bacillus  from  the  stools. 
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Treatment — Flint  has  shown  that  sporadic  dysentery  is,  in  its  slighter 
grades  at  least,  a  solf-limited  disease,  which  nins  its  course  in  eight  or  nine 
ilay^,  Beading  the  report  of  his  cases,  one  u  struck,  however,  with  their  com- 
parative mildness, 

Pkophylactic— We  are  as  yet  ignorant  of  the  pources  of  infection.  The 
dysentery  hacillus  has  not  been  fannd  outs^ide  tlic  human  horly.  It  SLH.»tn?.  (juite 
possible  that  it  is  a  water-borne  organism,  and  the  same  prophylactic  pre- 
cautions should  be  followed  as  ^re  adopted  in  typhoid  fever.  Flejtiier  and 
Oay  have  shown  that  animals  can  l)e  protected  from  infection  by  a  previous 
treatment  with  imnmoe  horse  serura.  Immunization  of  human  individuaU 
has  not  been  so  far  demonstrated. 

Mkdicinal, — ^The  enormous  surface  involvetl,  amounting  to  many  s^juare 
feet,  the  constant  presence  of  irritating  particles  of  food,  and  the  impossibility 
of  gettuig  ab^lute  rest,  are  conditions  which  render  the  treatment  of  dysen- 
tery peculiarly  dithcult.  ^loreover,  in  the  severer  cases,  when  necrosis  i>f  the 
mucosa  has  occurred,  xdceration  necessarily  follows,  and  can  not  in  any  way 
be  obviated.  When  a  case  is  seen  early^  particularly  if  there  has  been  consti- 
pation, a  saline  purge  should  be  given.  The  frt^?  watery  evacuations  prmluced 
i>y  a  dose  of  salts  cleanse  the  large  bowel  ^^ith  the  least  possible  irritation,  and 
if  necessary,  in  the  course  of  the  disease,  particularly  if  scybala  are  pre.-ent, 
the  dose  may  be  repeated.  The  saline  treatment  is  much  ctmmiendiHl.  W.  J. 
Buchanan  has  treated  80 5  cases  with  only  t*  deaths.  He  gives  a  drachm  of 
sodium  sidphate,  four,  six,  or  ciglit  times  a  day,  and  contirmes  until  idl  hhmd 
sind  niurus  have  disappeared,  u>ually  for  two  or  three  days.  0(  nnHlicinee 
which  are  sui>p<»st^l  to  have  a  direct  effect  ujmn  the  disease,  ipecacuanha  still 
maintains  its  reputation  in  the  tropics.  No  food  is  taken  for  three  hours, 
then  twenty  dro[)s  of  laudanum,  and  half  an  hour  after  from  20  to  fl(i  grains 
<>f  ipecacuanha.  If  rejected  by  vomiting,  the  dose  is  repeatetl  in  a  few  houre. 
Washbourne  and  Hiclmrds,  in  the  South  African  campaign,  sj>eak  of  the  good 
results  of  ipecacuanha  combinetl  with  the  saline  treatment. 

^linute  doses  of  corrosive  sublimflte,  one  hundredth  of  a  grain  everv  two 
hours,  are  warmly  recommended  by  Ilinger,  Large  doses  of  bismuth,  half  a 
draclim  to  a  drachm  every  two  hours,  so  that  the  fuitient  may  take  from  12  to 
15  drachms  in  a  day,  have  in  many  cases  had  a  beneficial  cifect.  To  do  good 
it  must  be  given  in  large  doses,  m  recommended  by  Monnei-et,  who  gave  ^ 
high  as  70  grammes  a  day.  It  certainly  is  more  useful  in  the  clironic  than 
the  acute  eases.  It  is  ^>est  given  alone.  Opium  is  an  invaluable  remedy  for 
the  relief  of  the  pain  and  to  quiet  the  peristalsis.  It  shoubl  be  given  as  mor- 
phia, hypmlermically,  acccording  to  the  nc*eds  of  the  patient. 

The  treatment  of  dysentery  l»y  topical  applications  is  by  far  the  most 
rational  plan.  A  serious  obstacle,  however,  in  the  acute  cases,  is  the  extreme 
irritability  of  the  rectum  and  the  tenesmus  which  follows  any  attempt  to  irri- 
gate the  colon.  A  preliminary  cocaine  suppository  or  the  injection  of  a  small 
ijuantity  of  the  -t-per-cent  solution  will  sometimes  relieve  this,  and  then  with 
a  long  tube  the  solution  can  be  allowed  to  flow  in  slowly.  The  patient  should 
be  in  the  dorsal  position  with  a  pillow  under  the  hips,  so  as  to  get  the  efTeet 
of  gravitation.  Water  at  the  temperature  of  100''  is  very  soothing,  but  \ht 
irritability  of  the  bowel  is  such  that  large  quantities  can  rarely  be  retained  for 
any  time.    Wlien  the  acute  symptoms  subside,  the  injections  are  better  liorae. 
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Various  astringents  may  be  used — alum,  acetate  of  lead,  sulphate  of  zinc  and 
copper,  and  nitrate  of  silver.  Of  these  remedies  the  nitrate  of  silver  is  the 
best,  though,  I  think^  not  in  very  acute  cases.  In  the  chronic  form  it  is  per- 
haps the  most  satisfactory  method  of  treatment  which  we  have.  It  is  useless 
to  give  it  in  the  small  injections  of  two  or  three  oimces  with  1  to  2  grains  of 
the  salt  to  the  ounce.  It  must  be  a  large  irrigating  injection,  which  will  reach 
all  parts  of  the  colon.  This  plan  was  introduced  by  Hare,  of  Edinburgh,  and 
is  highly  recommended  by  Stephen  Mackenzie  and  H.  C.  Wood.  The  solu- 
tion must  be  fairly  strong,  20  to  30  grains  to  the  pint,  and  if  possible  from 
3  to  6  pints  of  fluid  must  be  injected.  To  begin  with  it  is  well  to  use  not 
more  than  a  drachm  to  the  2  pints  or  2^  pints,  and  to  let  the  warm  fluid  run 
in  slowly  through  a  tube  passed  far  into  the  bowel.  It  is  at  times  intensely 
painful  and  is  rejected  at  once.  Argyria,  so  far  as  I  know,  has  never  followed 
the  prolonged  use  of  nitrate-of-silver  injections  in  chronic  dysentery.  When 
there  is  not  much  tenesmus,  a  small  injection  of  thin  starch  with  half  a  drachm 
to  a  drachm  of  laudanum  gives  great  relief,  but  for  the  tormina  and  tenesmus, 
the  two  most  distressing  symptoms,  a  h3rpodermic  of  morphia  is  the  only  satis- 
factory remedy.  Local  applications  to  the  abdomen,  in  the  form  of  light 
poultices  or  turpentine  stupes,  are  ver}'  grateful. 

The  diet  in  acute  cases  must  be  restricted  to  milk,  whey,  and  broths,  and 
during  convalescence  the  greatest  care  must  be  taken  to  provide  only  the  most 
digestible  articles  of  food.  In  chronic  dysentery,  diet  is  perhaps  the  most 
important  element  in  the  treatment.  The  number  of  stools  can  frequently 
be  reduced  from  ten  to  twelve  in  the  day  to  two  or  three,  by  placing  the  patient 
in  bed  and  restricting  the  diet.  Many  cases  do  well  on  milk  alone,  but  the 
litools  should  be  carefully  watched  and  the  amount  limited  to  that  which  can 
lie  digested.  If  curds  appear,  or  if  much  oily  matter  is  seen  on  microscopical 
examination,  it  is  best  to  reduce  the  amount  of  milk  and  to  supplement  it  with 
beef -juice  or,  better  still,  egg-albumen.  The  large  doses  of  bismuth  seem 
specially  suitable  in  the  chronic  cases,  and  the  injections  of  nitrate  of  silver, 
in  the  way  already  mentioned,  should  always  be  given  a  trial. 

Serum  Therapy. — Shiga  produced  a  polyvalent  serum  by  immunizing 
horses,  by  which  he  claims  to  have  reduced  the  mortality  in  "  endemic  "  dysen- 
tery in  Japan  from  about  35  per  cent  to  9  per  cent.  The  encouraging  early 
results  of  this  form  of  treatment  have  not  apparently  been  borne  out  by  subse- 
quent experience.  Flexner  has  immunized  horses,  and  this  immune-serum  has 
l»e<»n  given  a  fair  trial  in  the  treatment  of  infantile  diarrhoeas  of  bacillary  ori- 
gin. The  investigation  was  carried  on  under  the  direction  of  the  Rockefeller 
ln>titute.  Holt  reports  that  the  anti-dysenteric  serum  was  employed  in  83 
oases*,  38  of  which  proved  fatal.  He  states  that  on  the  whole  the  results  were 
disappointing.  In  only  12  cases  did  a  noteworthy  improvement  appear  to 
follow  its  administration. 

XXIV.    MALTA   FEVBB. 

(Undulaat  Fever.) 

Beflnition. — An  endemic  fever,  characterized  by  an  irregular  course,  undu- 
latory  pjrrexial  relapses,  profuse  sweats,  rheumatic  pains,  arthritis,  and  an 
enlarged  spleen.    An  organism^  Micrococcus  melitensisy  is  present  in  all  cases. 
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The  greater  part  of  our  knowledge  of  this  remarkable  disease  we  owe  to 
the  work  of  British  army  surgeons  stationed  at  Gibraltar  and  Malta,  particu- 
larly to  Marston,  to  Bruce,  and  recently  to  Hughes,  on  whose  important  work 
I  have  dra\Mi  freely. 

Distribution. — The  disease  prevails  extensively  at  Malta,  and  is  also  met 
with  in  the  countries  bordering  on  the  Mediterranean ;  hence  the  name  Me<li- 
terranean  fever.  In  Gibraltar  it  is  called  Rock  fever,  and  in  Sicily  and  Italy 
it  is  known  as  Neapolitan  fever.  It  is  also  met  with  in  India  and  China,  and 
occurs  in  Porto  Rico  (Musser  and  Sailer,  W.  Cox),  and  in  Manila  (Strong 
and  Musgrave).  Only  imported  cases  have  been  recognized  in  the  United 
States.    Manson  has  seen  two  cases  which  originated  in  England. 

Etiology. — ^The  disease  is  not  contagious.  It  prevails  in  summer,  and 
in  infected  regions  is  endemic,  occasionally  assuming  epidemic  characters. 
Insanitary  conditions  favor  its  spread,  but  we  can  not  as  yet  say  whether  the 
poison  is  air-borne  or  water-borne.  Hughes  thinks  that  the  former  is  the  more 
probable  view,  Bruce  the  latter.    Young,  healthy  adults  are  chiefly  attacked. 

Micrococcus  melitensis,  discovered  by  Bruce,  has  not  yet  been  isolated  from 
the  blood,  but  occurs  in  large  numbers  in  the  spleen.  It  is  constantly  present 
in  fatal  cases.  The  morphological  and  cultural  characters  have  been  accurately 
studied  by  H.  E.  Durham.  The  micrococcus  is  pathogenic  for  monkeys.  Four 
instances  of  accidental  laboratory  infection  in  man  have  been  reported,  the 
portal  of  entry  in  Strong's  case  being  the  conjunctiva. 

Symptoms.^There  is  no  specific  fever  which  presents  the  same  remark- 
able group  of  phenomena.  The  period  of  incubation  is  from  six  to  ten  dav^s. 
"  Clinically  the  fever  has  a  peculiarly  irregular  temperature  cur\'e,  consisting 
of  intermittent  waves  or  undulations  of  pyrexia,  of  a  distinctly  remittent  char- 
acter. These  pyrexial  waves  or  undulations  last,  as  a  rule,  from  one  to  three 
weeks,  with  an  apyrexial  interval  lasting  for  two  or  more  days.  In  rare 
cases  the  remissions  may  become  so  marked  as  to  give  an  almost  intermittent 
character  to  the  febrile  curve,  clearly  distinguishable,  however,  from  the  par- 
oxysms of  paludic  infection.  This  pyrexial  condition  is  usually  much  pro- 
longed, having  an  uncertain  duration,  lasting  for  even  six  months  or  more. 
Unlike  paludism,  its  course  is  not  markedly  affected  by  the  administration  of 
quinine.  Its  course  is  often  irregular  and  even  erratic  in  nature.  This  pyrexia 
is  usually  accompanied  by  obstinate  constipation,  progressive  ana?mia,  and 
debility.  It  is  often  complicated  with  and  followed  by  neuralgic  symptoms 
referred  to  the  peripheral  or  central  nervous  system,  arthritic  effusions,  painful 
inflammatory  conditions  of  certain  fibrous  structures,  of  a  localized  nature,  or 
swelling  of  the  testicles  ''  (Hughes).  This  author  recognizes  a  malignant  t^-pe, 
in  which  the  disease  may  prove  fatal  within  a  week  or  ten  days ;  an  undula- 
tory  type — the  common  variety — in  which  the  fever  is  marked  by  intermittent 
waves  or  undulations  of  variable  length,  separated  by  periods  of  apyrexia  and 
freedom  from  symptoms.  In  this  really  lie  the  peculiar  features  of  the  disease, 
and  the  unfortunate  victim  may  suffer  a  series  of  relapses  which  may  extend 
from  three  months,  the  average  time,  to  two  years.  Lastly,  there  is  an  inter- 
mittent type,  in  which  the  patient  may  simply  have  daily  pyrexia  toward  even- 
ing, without  any  special  complications,  and  may  do  well  and  be  able  to  go 
about  his  work,  and  yet  at  any  time  the  other  serious  features  of  the  disease 
may  develop. 


BERI^BERI.  249 

The  mortality  is  slight,  only  about  2  per  cent.  There  are  no  characteristic 
morbid  lesions.  Malta  fever  has  to  be  distinguished  carefully  from  typhoid 
fever  and  from  malaria.  From  the  latter  it  can  be  now  readily  differentiated 
by  the  examination  of  the  blood.  The  agglutinative  serum  reaction  is  diag- 
nostic. 

Tremtment. — General  measures  suitable  to  typhoid  fever  are  indicated. 
Fluid  food  should  be  given  during  the  febrile  period.  Hydrotherapy,  either 
the  bath  or  the  cold  pack,  should  be  used  every  third  hour  when  the  tempera- 
ture is  above  103^  F.  Otherwise  the  treatment  is  symptomatic.  No  drugs 
appear  to  have  any  special  influence  on  the  fever.  A  change  of  climate  "^eems 
to  promote  convalescence. 

XXV.    BERI-BERI. 

DeilnitioiL — An  endemic  and  epidemic  multiple  neuritis  of  unknown  etiol- 
ogy, occurring  in  tropical  and  subtropical  countries,  characterized  by  motor 
and  sensory  paralysis  and  anasarca. 

Hiitory. — ^The  disease  is  believed  to  be  of  great  antiquity  in  China,  and 
is  po>sibly  mentioned  in  the  oldest  known  medical  treatise.  In  the  early  years 
of  the  nineteenth  century  it  attracted  much  attention  among  the  Anglo-Indian 
^Tirgeons,  and  we  may  date  the  modern  scientific  study  of  the  disease  from 
Malcolmson*8  monograph,  published  in  Madras  in  1835.  The  opening  of 
Japan  gave  an  opportunity  to  the  European  physicians  holding  university  posi- 
ticms.  particularly  Anderson,  Baelz,  Scheube,  and  more  recently  Grimm,  to 
investigate  the  disease.  The  studies  of  the  native  Japanese  physicians,  particu- 
larly Miura  and  Takagi,  and  of  the  Dutch  physicians  in  the  East,  have  con- 
tributed much  to  our  knowledge.  An  added  interest  has  been  given  to  the 
subject  by  the  discovery  of  the  disease  among  the  Cape  Cod  fishermen,  and  by 
the  recurring  outbreaks  of  endemic  neuritis  at  the  Richmond  Asylum  in  Dub- 
lin and  at  the  State  Insane  Hospital  at  Tuscaloosa,  Ala. 

Kstribntion. — Beri-beri,  Kakke,  or  endemic  neuritis  prevails  most  exten- 
rively  in  the  Malay  Archipelago;  in  certain  of  the  Dutch  colonies  the  mortality 
among  the  coolies  is  simply  frightful.     It  is  widely  distributed  in  China, 
Japan,  and  the  Philippine  Islands.    In  the  Philippines  the  admissions  to  the 
Government  hospitals  for  the  year  ending  June  30,  1903,  were  G26,  nearly 
all  among  the  Philippine  scouts.     In  India  it  has  become  less  common,  but 
is  still  prevalent  in  parts  of  Burma.     Localized  outbreaks  have  occurred  in 
iivtralia.    It  prevails  extensively  in  parts  of  South  America  and  in  the  West 
Indies,  and  from  the  ports  of  these  countries  cases  occasionally  reach  tlie 
Unitttl  States,  and  it  occurs  also  among  the  Chinese  and  Japanese  in  Califor- 
nia.  Birge,  of  Provincetown,  and  J.  J.  Putnam  encountered  l)eri-beri  among 
tbefi^hennen  on  the  Newfoundland  Banks.    Birge  writes  (March  10,  1898) 
that  he  has  seen  47  cases  of  both  the  wet  and  the  dry-  form.    The  disease  is  not 
aitirely  confined  to  the  fishermen  on  the  Grand  Banks,  but  occurs  occasionally 
•iw^ng  those  living  on  shore  or  making  "  shore  trips.''    In  1895-'96  a  remark- 
•Me  outbreak  of  epidemic  neuritis  occurred  at  the  State  Insane  Hospital  at 
'^'^^^caloofta,  Ala.,  which  has  been  described  fully  by  E.  D.  Bondurant.     Be- 
^''Wi  FAniary,  1895,  and  October,  181)6,  in  a  population  of  1,200  there  were 
t\  caaeB  with  21  deaths.    None  occurred  among  the  200  employees  of  the  hos- 
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pitaL  The  negroes  were  relatively  less  affected  than  the  wiiites.  The  chief 
i^ymptoms  were  **  muscular  weakness,  tentlerness,  pain,  para^sthesije,  los*  ti! 
deep  reflexes^  followed  by  atrophy  of  musele:^  and  the  elect rieal  reaction  tif 
degeneration,  accompanied  by  rise  of  tempcrarure,  gaslrointeritinal  disiorW 
ance.  general  ana.^area,  and  lachycardia/*  At  tlie  Arkansas  State  Ini^anc 
Asyhmi  at  Little  Rock,  in  181)5,  there  was  an  uutl*rf^ak  of  l^etween  2<»  and  3U 
cases  possibly  of  beri-beri. 

In  Great  Tiritain  tfie  disease  is  not  infrequent  at  the  seaports. 

At  the  I\ichioond  Asylunu  Dublin,  thrre  have  Iwen  extensive  autbrcakf 
in  the  y<^ars  18!>l,  18!Ni,  18!*7,  under  couditinus  of  overcrowding. 

Etiology.— Two  main  views  prevail  as  to  the  nature  of  the  disea^t^ — ttiiit 
it  is  an  infection,  and  that  it  is  a  toxaemia  caused  by  food. 

L  Beri-behi  as  an  Acute  Tnfectiox,— Baelz  and  Scheulje,  with  many  ut 
the  Dutch  physicians,  hold  that  the  di,<ease  is  due  to  n  germ.  In  favor  of  l\m 
view,  Scheulje  refers  to  the  fact  that  strong,  well-nourishwl  young  people  are 
attacked,  that  the  disease  has  definite  foci  in  wfiich  it  prevails,  definite  seasonal 
relations,  and  has  of  late  years  spread  in  some  countries  as  an  epidemic  with* 
out  any  special  change  in  the  diet  of  the  inhabitants.  So  far  as  seasonal  auri 
telluric  infiueuces  are  coucernc^l,  it  is  a  disease  which  resembles  malaria,  with 
which,  in  fact,  some  authors  have  confounded  it.  It  is  probably  not  directly 
contagious.  On  the  other  hand,  Scheube,  Manson  and  others  bring  forward 
evidence  to  sliow  that  beri-beri  may  probably  be  conveyed  from  one  district  to 
another.  Many  bacteriological  studies  luive  been  luade  in  the  disease,  par- 
ticularly by  Dutch  physicians,  but  there  is  no  unaniuiity  as  to  the  resuh^.  an! 
we  may  say  that  no  specific  organism  has  as  yet  lK?en  determineil  upon, 

Hamilton  Wright,  who  has  made  a  prolonged  study  of  the  disease  m  in*' 
it  a  lay  States,  describes  a  sjiecific  duodenitis,  a  primary  bacterial  lesion,  fmui 
which  the  poison  is  evolved,  just  as  it  is  from  the  throat  in  diphtheria. 

2.  Food  Tiieoiiy. — ^This  theory  is  widely  held  in  Japan,  some  Ijelieviug 
that  it  is  due  to  the  eating  of  bad  rice,  and  others  that  it  is  associated  with  tht 
use  of  certain  fish.  In  favor  of  the  dietetic  view  of  its  origin  is  addiieetl  the 
e.xtraordinary  change  wliich  has  taken  place  in  the  Japanese  navy  simt?  the 
introduction  by  Takagi  of  an  iru]>roved  diet,  allowing  a  larger  portion  tli 
nitrogenous  food,  and  fcu^bidding  the  use  of  fresh  tish  altogether.  Subseijuent 
to  this  there  has  certainly  l>een  the  most  remarkable  diminution  in  the  n«m-, 
lier  of  cases — a  reduction  from  about  a  fourth  of  the  entire  strength  attad 
annually  to  a  practical  abolition  of  the  disease. 

Many  of  the  Butch  physicians  in  Java  regard  rice  as  the  important 
of  the  disease.    It  is  stated  that  in  the  prisons  of  Java  the  proportion  of 
is  1  to  39  when  the  rice  is  eaten  completely  shelled,  1  to  IO.IKm)  when  the  gi 
is  eaten  with  its  pericarp ;  in  some  places  the  disease  has  disappeanxl  w 
the  unshelled  rice  has  been  substituted  for  the  shelled.     Miura,  with  w] 
studies  of  the  disease  all  readers  of  Virchow's  Archiv  are  familiar, 
Iveri-beri  as  a  form  of  chronic  poisoning  due  to  the  use  of  the  flesh  of  eei 
fish  eaten  raw  or  iuiproperly  prepared.     (iHmm,  in  his  monograph,  regilj 
the  imnninity  of  Europeans  as  in  great  part  owing  to  the  fact  that  ther 
not  follow  the  Japanese  custom  of  eating  various  kinds  of  raw  fish. 

Among  the  most  important  factors  are  the  following:  Overcrowding, 
ships,  jails,  and  asylums,  hot  and  moist  seasons,  and  exposure  to  wet.    Ei 
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A  hygienic  conditions  rarely  contract  tlie  dit^ase  in  l)eri-lx»ri 
The  natives  and  the  imported  coolies  are  most  often  attacked.    !Males 
subject  to  the  di^e^ise  than  females.     Yoimg  men  from  s^ixtec^n  to 
Ins  are  chiefly  affected. 

. — The  ineidirttion  period  is  unknown,  Imt  it  pnibably  extends 
months.     The  following  forms  of  the  disease  are  recognized  by 
'♦ 

UE   IBfCOMPLETK  OR  anJIMEXTABY   FORM  whioh  often  .-aet.s  in  With  ca- 

symptoms,  followtHi  by  pains  and  weakness  in  the  limbs  and  a  lower- 
he  ^nsihility  in  the  leg;*,  with  the  occurrence  of  panesthesi^.  Slight 
nomeiime^  appears.  After  a  time  panesthesia^  arc  felt  in  other  parts 
^ody.  aod  the  patient  may  complain  of  palpitation  of  the  heart,  uneasy 
(  in  tJie  aMomen,  and  sometimes  shortness  of  breath.  There  may  be 
and  tenderness  of  the  muscles.  After  lasting  from  a  few  days  to 
MDgitlw^  these  symptoms  all  disappear,  but  with  the  return  of  the  warm 
there  may  be  a  recurrence.  One  of  Scheube's  patients  sulTered  in  tliis 
twenty  y<,'an5. 

•HE  ATROPHIC  FOHM  sct^  in  with  mucli  the  t^aitie  symptoms,  but  the 
W€T  in  the  limbs  progresses  more  rapidly,  and  very  soon  the  patient 
iger  able  to  walk  or  to  move  the  arms.  The  atro(>hy,  which  is  associ- 
a  good  deal  of  pain,  may  extend  to  the  muscles  of  the  face.  The 
m  lymptoms  and  heart  troubles  play  a  minor  rule  in  this  forn\.  wliicli 
a$  the  dry  or  paralytic  variety. 
Wet  ok  Duoi'sical  Form. — Setting  in  as  in  the  rudimentary  vari- 
ita  soon  becomes  the  most  marked  feature,  extending  over  the 
laDcou^  tis?4iie,  and  associated  with  effusions  into  the  serous  sacs. 
of  the  muscles  and  disturbajiee  of  sensattcm  are  not  such  promi- 
ptniiis.  On  the  other  liand,  palpitation  and  rapid  action  of  the  heart 
are  common.    The  wasting  may  not  l^e  apparent  until  the  dropsy 

ACUTE,  pEBN'icious,  ou  CAUOiAC  FORM  IS  characteri^ied  by  tlireat- 
»f  an  acute  canliae  failure^  coming  on  rapiilly  after  tlie  existence  of 
Bptoms,  ?nch  as  occur  in  the  rudiment-ary  form.    In  the  most  acute 
^Biay  Mlow  within  twenty-four  hours ;  more  commonly  the  symp- 
I  orer  w^veral  weeks. 
ility  of  the  disease  varies  greatly,  from  2  or  3  per  cent  to  40 
at  nni<m*7  the  coolies  in  certain  of  the  settlements  of  the  Malar 


Anatomy. — The  most  constant  and  striking  features  are  changes 

ipluTuI   ner\es  and  degenerative  iuihimmation  involving  the  a\i5 

tnd  medtdlary  sheaths.    In  the  acute  cases  this  is  found  not  only  in 

IphmU  ncri'iv,  but  also  in  the  pneumogastric  and  in  the  phrenic.    Tlie 

thi*  voluntary  muscles,  as  well  as  of  the  myocardium,  are  also  much 

si,     Hamiiton  Wright  has  descril»ed  an  acute  rlnodenitis. 

— In   tropical   countries   there   ii?*   rarely   any   ditliculty   in   the 

In  caacd  of  peripheral  neuritis,  associated  with  (pdema,  coining 

pnrtA,  the  possrbil it>^  of  tliis  disease  should   he  remembere^l. 

that  rarely  any  diihculty  offers  in  the  diagnosi.s  of  the  ditfer- 
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pital.  Th(B  negroes  were  relatively  less  affected  than  the  whites.  The  chief 
symptoms  were  "muscular  weakness,  tenderness,  pain,  parsesthesiae,  loss  of 
deep  reflexes,  followed  by  atrophy  of  muscles  and  the  electrical  reaction  of 
degeneration,  accompanied  by  rise  of  temperature,  gastro-intestinal  disturb- 
ance, general  anasarca,  and  tachycardia."  At  the  Arkansas  State  Insane 
Asylum  at  Little  Rock,  in  1895,  there  was  an  outbreak  of  between  20  and  30 
cases  possibly  of  beri-beri. 

In  Great  Britain  the  disease  is  not  infrequent  at  the  seaports. 

At  the  Richmond  Asylum,  Dublin,  there  have  been  extensive  outbreaks 
in  the  years  1894,  1896,  1897,  under  conditions  of  overcrowding. 

Etiology. — Two  main  views  prevail  as  to  the  nature  of  the  disease — that 
it  is  an  infection,  and  that  it  is  a  toxaemia  caused  by  food. 

1.  Beri-beri  as  an  Acute  Infection. — Baelz  and  Scheube,  with  many  of 
the  Dutch  physicians,  hold  that  the  disease  is  due  to  a  germ.  In  favor  of  this 
view,  Scheube  refers  to  the  fact  that  strong,  well-nourished  young  people  are 
attacked,  that  the  disease  has  definite  foci  in  which  it  prevails,  definite  seasonal 
relations,  and  has  of  late  years  spread  in  some  countries  as  an  epidemic  with- 
out any  special  change  in  the  diet  of  the  inhabitants.  So  far  as  seasonal  and 
telluric  influences  are  concerned,  it  is  a  disease  which  resembles  malaria,  with 
which,  in  fact,  some  authors  have  confounded  it.  It  is  probably  not  directly 
contagious.  On  the  other  hand,  Scheul>e,  Manson  and  others  bring  forward 
evidence  to  show  that  beri-beri  may  probably  be  conveyed  from  one  district  to 
another.  Many  bacteriological  studies  have  been  made  in  the  disease,  par- 
ticularly by  Dutch  physicians,  but  there  is  no  unanimity  as  to  the  results,  and 
we  may  say  that  no  specific  organism  has  as  yet  been  determined  upon. 

Hamilton  Wright,  who  has  made  a  prolonged  study  of  the  disease  in  the 
Malay  States,  describes  a  specific  duodenitis,  a  primary  bacterial  lesion,  from 
which  the  poison  is  evolved,  just  as  it  is  from  the  throat  in  diphtheria. 

2.  Food  Theory. — This  theory  is  widely  held  in  Japan,  some  ])elieving 
that  it  is  due  to  the  eating  of  bad  rice,  and  others  that  it  is  associated  with  the 
use  of  certain  fish.  In  favor  of  the  dietetic  view  of  its  origin  is  adduced  the 
extraordinary  change  which  has  taken  place  in  the  Japanese  navy  since  the 
introduction  by  Takagi  of  an  improved  diet,  allowing  a  larger  portion  of 
nitrogenous  food,  and  forbidding  the  use  of  fresh  fish  altogether.  Subsequent 
to  this  there  has  certainly  been  the  most  remarkable  diminution  in  the  num- 
ber of  cases — a  reduction  from  about  a  fourth  of  the  entire  strength  attacked 
annually  to  a  practical  abolition  of  the  disease. 

Many  of  the  Dutch  physicians  in  Java  regard  rice  as  the  important  cause 
of  the  disease.  It  is  stated  that  in  the  prisons  of  Java  the  proportion  of  cases 
is  1  to  39  when  the  rice  is  eaten  completely  shelled,  1  to  10,000  when  the  grain 
is  eaten  with  its  pericarp;  in  some  places  the  disease  has  disappeared  when 
the  unshelled  rice  has  been  substitute<l  for  the  shelled.  Miura,  with  whose 
studies  of  the  disease  all  readers  of  Virchow's  Archiv  are  familiar,  regards 
beri-beri  as  a  form  of  chronic  poisoning  due  to  the  use  of  the  flesh  of  certain 
fish  eaten  raw  or  improperly  prepare<l.  Grimm,  in  his  monograph,  regards 
the  immunity  of  Europeans  as  in  great  part  owing  to  the  fact  that  they  do 
not  follow  the  Japanese  custom  of  eating  various  kinds  of  raw  fish. 

Among  the  most  important  factors  are  the  following:  Overcrowding,  as  in 
ships,  jails,  and  asylums,  hot  and  moist  seasons,  and  exposure  to  wet.    Euro- 
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peans  nnder  good  hygienic  conditions  rarely  contract  the  disease  in  beri-beri 
regions.  The  natives  and  the  imported  coolies  are  most  often  attacked.  ^lales 
are  more  subject  to  the  disease  than  females.  Young  men  from  sixteen  to 
twenty-five  are  chiefly  affected. 

Symptoms. — The  incubation  period  is  unknown,  but  it  probably  extends 
over  several  months.  The  following  forms  of  the  disease  are  recognized  by 
Scheube : 

1.  The  incomplete  or  rudimentary  form  which  often  sets  in  with  ca- 
tarrhal sirmptoms,  followed  by  pains  and  weakness  in  the  limbs  and  a  lower- 
ing of  the  sensibility  in  the  legs,  with  the  occurrence  of  paraesthesiae.  Slight 
cfdema  sometimes  appears.  After  a  time  parsesthesiae  are  felt  in  other  parts 
of  the  body,  and  the  patient  may  complain  of  palpitation  of  the  heart,  uneasy 
feniations  in  the  abdomen,  and  sometimes  shortness  of  breath.  There  may  be 
weakness  and  tenderness  of  the  muscles.  After  lasting  from  a  few  days  to 
many  months,  these  symptoms  all  disappear,  but  with  the  return  of  the  warm 
weather  there  may  be  a  recurrence.  One  of  Scheube's  patients  suffered  in  this 
way  for  twenty  years. 

2.  The  atrophic  form  sets  in  with  much  the  same  symptoms,  but  the 
loss  of  power  in  the  limbs  progresses  more  rapidly,  and  very  soon  the  patient 
is  no  longer  able  to  walk  or  to  move  the  arms.  The  atrophy,  which  is  associ- 
ated with  a  good  deal  of  pain,  may  extend  to  the  muscles  of  the  face.  The 
iFdematous  symptoms  and  heart  troubles  play  a  minor  role  in  this  form,  which 
is  known  as  the  dry  or  paralytic  variety. 

3.  The  Wet  or  Dropsical  Form. — Setting  in  as  in  the  rudimentary  vari- 
ety, the  oedema  soon  becomes  the  most  marked  feature,  extending  over  the 
whole  subcutaneous  tissue,  and  associated  with  effusions  into  the  serous  sacs. 
The  atrophy  of  the  muscles  and  disturbance  of  sensation  are  not  such  promi- 
nent symptoms.  On  the  other  hand,  palpitation  and  rapid  action  of  the  heart 
and  dyspnoea  are  common.  The  wasting  may  not  be  apparent  until  the  dropsy 
disappears. 

4.  The  acute,  pernicious,  or  cardiac  form  is  characterized  by  threat- 
^nings  of  an  acute  cardiac  failure,  coming  on  rapidly  after  the  existence  of 
hlight  symptoms,  such  as  occur  in  the  rudimentary  form.  In  the  most  acute 
xype  death  may  follow  within  twenty- four  hours;  more  commonly  the  symp- 
toms extend  over  several  weeks. 

The  mortality  of  the  disease  varies  greatly,  from  2  or  3  per  cent  to  40 
or  50  per  cent  among  the  coolies  in  certain  of  the  settlements  of  the  Malay 
Archipelago. 

Morbid  Anatomy. — The  most  constant  and  striking  features  are  changes 
in  the  peripheral  nerves  and  degenerative  inflammation  involving  the  axis 
cylinder  and  medullary  sheaths.  In  the  acute  cases  this  is  found  not  only  in 
the  peripheral  nerves,  but  also  in  the  pneumogastric  and  in  the  phrenic.  The 
fibres*  of  the  voluntary  muscles,  as  well  as  of  the  myocardium,  are  also  much 
degenerated.     Hamilton  Wright  has  described  an  acute  duodenitis. 

Diagnotit. — In  tropical  countries  there  is  rarely  any  difficulty  in  the 
diagnosis.  In  cases  of  peripheral  neuritis,  associated  with  oedema,  coming 
from  tropical  ports,  the  possibility  of  this  disease  should  be  reruem])erod. 
Scheube  states  that  rarely  any  difficulty  offers  in  the  diagnosis  of  the  differ- 
ent forms. 
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Treatment. — Much  has  heen  done  to  prevent  the  disease,  particularly  in 
Japan.  There  is  no  more  remarkable  triumph  of  modem  hygiene  than  that 
which  followed  Takagi^s  dietetic  reforms  in  the  Japanese  navy.  In  beri-beii 
districts  Europeans  should  use  a  diet  rich  in  nitrogenous  ingredients.  In  the 
dietary  of  prisons  and  asylums  the  experience  of  the  Javanese  physicians  with 
reference  to  the  remarkable  diminution  of  the  disease  with  the  use  of  unshelled 
rice  should  be  borne  in  mind.  In  ships,  prisons,  and  asylums  the  disease  has 
rarely  occurred  except  in  connection  with  overcrowding,  an  element  which  pre- 
vailed both  at  the  Richmond  Asylum  and  at  the  State  Hospital  for  the  Insane 
at  Tuscaloosa. 

Baelz  recommends  in  early  cases  a  free  use  of  the  salicylates,  15  or  20 
grains  four  or  five  times  a  day.  Others  favor  early  free  purgation.  In  very 
severe  acute  cases,  both  Anderson  and  Baelz  advise  blood-letting.  The  more 
chronic  cases  demand,  in  addition  to  dietetic  measures,  drugs  to  support  the 
heart  and  treatment  o£  the  atrophied  muscles  with  electricity  and  massage. 


XXVL  ANTHBAX. 

(Splenic  Fever;  Charbon;  Wool-eorter's  Disease.) 

Definition. — An  acute  infectious  disease  caused  by  Bacillus  anthrads.  It 
is  a  wide-spread  affection  in  animals,  particularly  in  sheep  and  cattle.  In 
man  it  occurs  sporadically  or  as  a  result  of  accidental  inoculations  with  the 
virus. 

Etiology. — The  infectious  agent  is  a  non-motile,  rod-shaped  organism,  Ba- 
ciUu^  anthracis,  which  has,  by  the  researches  of  PoUender,  Davaine,  Koch, 
and  Pasteur,  become  the  best  known  perhaps  of  all  pathogenic  microbes.  The 
bacillus  has  a  length  of  from  2  to  25  ft;  the  rods  are  often  united.  The  bacilli 
thenwolves  are  readily  destroyed,  but  the  spores  are  very  resistant,  and  sur- 
vive after  prolonged  immersion  in  a  5-per-cent  solution  of  carbolic  acid,  or 
withstand  for  some  minutes  a  temperature  of  212**  Fahr.  They  are  capable 
also  of  resisting  gastric  digestion.  Outside  the  body  the  spores  are  in  all  prob- 
ability YOT\  durable. 

In  Animals. — Geographically  and  zoologically  the  disease  is  the  most 
widespread  of  all  infectious  disorders.  It  is  much  more  prevalent  in  Europe 
and  in  Asia  than  in  America.  Its  ravages  among  the  herds  of  cattle  in  Russia 
and  Sii)eria,  and  among  sheep  in  certain  parts  of  Europe,  are  not  equalled 
by  any  other  animal  plague.  In  the  I'nited  States  anthrax  is  not  very  wide- 
spread, ^lohler,  of  the  Bureau  of  Animal  Industry,  informs  me  that  since 
190(>  it  has  bei»n  reported  in  cattle  from  sixteen  States.  It  is  not  very  uncom- 
mon in  Delaware,  New  Jersey,  and  Penn.^ylvania. 

A  protective  inoculation  with  a  mitigated  virus  was  introduced  by  Pasteur, 
and  has  bi»en  adopte<l  in  certain  anthrax  regions.  Mendez  describes  excellent 
results  from  his  antitoxin   (1904). 

The  disease  is  conveycHl  sometimes  by  direct  inoculation,  as  by  the  bites 
and  stings  of  insects,  l)y  finnling  on  carcasses  of  animals  which  have  died  of 
the  disease,  but  more  c(^mmonly  by  «rrazing  in  pastures  in  which  the  germs 
have  been  presened.  Pasteur  lielieves  that  the  earthworm  plavs  an  impor- 
tant part  in  bringing  to  the  surface  and  distributing  the  bacilli  which  have 
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beoi  propagated  in  the  buried  carcass  of  an  infected  animal.  Certain  fields, 
or  even  farms,  may  thus  be  infected  for  an  indefinite  period  of  time.  It  seems 
probable,  however,  that  if  the  carcass  is  not  opened  or  the  blood  spilt,  spores 
are  not  formed  in  the  buried  animal  and  the  bacilli  quickly  die. 

Is  MAN  the  disease  does  not  occur  spontaneously.  It  results  always  from 
infection,  either  through  the  skin  or  intestines,  or  in  rare  instances  through 
the  lungs.  Workers  in  wool  and  hair,  and  persons  whose  occupations  bring 
them  into  contact  with  animals  or  animal  products,  as  stablemen,  shepherds, 
tanners,  and  butchers,  are  specially  liable  to  the  disease.  In  Pennsylvania  in 
189T  twelve  tanners  died  of  anthrax.  It  is  rare  in  general  hospital  work. 
Thore  has  been  only  one  case  in  sixteen  years  at  the  Jolms  Hopkins  Hospital. 
In  England  and  Wales  in  1903  there  were  17  deaths  from  this  cause  in  man 
(Tatham).  For  the  six  years  1899-1904  there  were  261  cases  of  industrial 
anthrax  reported  to  the  Home  Office;  25.6  per  cent  proved  fatal  (Legge). 

Various  forms  of  the  disease  have  been  described,  and  two  chief  groups 
may  be  recognized:  the  external  anthrax  and  the  internal  anthrax,  of  which 
there  are  pulmonary  and  intestinal  forms. 
Sjrmptoms. — (1)  External  Anthrax. 

(fi)  Malignant  Pustule. — The  inoculation  is  usually  on  an  exposed  surface 
— the  hands,  arms,  or  face.  At  the  site  of  inoculation  there  are,  within  a  few 
hours,  itching  and  uneasiness,  and  the  gradual  formation  of  a  small  papule, 
which  soon  becomes  vesicular.  Inflammatory  induration  extends  around  this. 
And  within  thirty-six  hours,  at  the  site  of  inoculation  there  is  a  dark  bro\^Tiish 
e<!char,  at  a  little  distance  from  which  there  may  be  a  series  of  small  vesicles. 
The  brawny  induration  may  be  extreme.  The  cedema  produces  very  great 
swelling  of  the  parts.  The  inflammation  extends  along  the  lymphatics,  and 
the  neighboring  lymph-glands  are  swollen  and  sore.  The  fever  at  first  rises 
rapidly,  and  the  concomitant  phenomena  are  marked.  Subsequently  the  tem- 
perature falls,  and  in  many  cases  becomes  subnormal.  Death  may  take  place 
in  from  three  to  five  days.  In  cases  which  recover  the  constitutional  symptoms 
are  slighter,  the  eschar  gradually  sloughs  out,  and  the  wound  heals.  The  cases 
^ary  much  in  severity.  In  the  mildest  form  there  may  be  only  slight  swelling. 
At  the  site  of  inoculation  a  papule  is  formed,  which  rapidly  becomes  vesicular 
and  dries  into  a  scab,  which  separates  in  the  course  of  a  few  days. 

(6)  Malignant  Anthrax  (Edema. — This  form  occurs  in  the  eyelid,  and 
ik>  in  the  head,  hand,  and  arm,  and  is  characterized  by  the  absence  of  the 
papule  and  vesicle  forms,  and  by  the  most  extensive  cedema,  which  may  follow 
rather  than  precede  the  constitutional  symptoms.  The  oedema  reaches  such  a 
pade  of  intenj<ity  that  gangrene  results,  and  may  involve  a  considerable  sur- 
fac-e.  The  constitutional  symptoms  then  become  extremely  grave,  and  the 
ttL-w  invariably  prove  fatal. 

Tlie  greatest  fatalitv'  is  seen  in  cases  of  inoculation  about  the  head  and 
fact!,  whore  the  mortality,  according  to  Nasarow,  is  26  per  cent;  the  least  in 
infection  of  the  lower  extremities,  where  it  is  5  per  cent. 

In  a  caw*  at  the  Johns  Hopkins  Hospital  in  1895,  in  a  hair-picker,  there 
▼a*  most  extensive  enteritis,  peritonitis,  and  endocarditis,  which  last  lesion 
i^*»  been  described  by  Eppinger. 

A  feature  in  both  these  forms  of  malignant  pustule,  to  which  many  writers 
'rftt^iathe  absence  of  feeling  of  distress  or  anxiety  on  the  part  of  the  patient, 
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whoi*e  uicntul  condition  mav  he  pLTfuclly  clear,  lie  may  be  without  any  appre- 
beui?ion,  even  though  the  condition  be  most  critical. 

The  diafjnosls  in  niai*t  injitances  is  readily  made  from  tlie  charatter  of  the 
lesinii  and  the  occupation  of  the  patient.  Wlicn  in  doubt,  the  examination 
of  the  fluid  fr(»m  the  piisiule  raay  show  the  pre^^ence  of  the  anthrax  hiiedH. 
Cultures  tjhouhl  he  made,  or  a  mouse  or  guinea-pig  inoculated  from  the  local 
k^ion.  It  is  to  he  remembered  that  the  blood  may  not  show  the  bacilli  in 
numbers  until  shortly  before  death. 

( '^ )   Internal  Anthrax. 

(ii)  Inft'iftinat  Form,  Mycosis  ifiiesfinalis, — In  these  cases  the  infectioa 
usually  is  through  the  stouuicli  and  intestines,  and  results  from  eating  the 
flesh  or  drinking  the  milk  of  diseased  animals;  it  nuiy,  however,  ffiUow  an 
external  infection  if  the  germs  are  carried  to  the  mouth.  The  symptoms  ar^ 
tliose  of  intense  poisoning.  The  disease  may  set  in  with  a  chill»  followed  by 
vomiting,  diarrhcea,  moderate  fever,  and  pains  in  the  legs  and  back.  In  acote 
cases  there  are  dyspncea.  cyanosis,  great  anA'iety  and  restlessness,  and  toward 
the  end  convulsions  or  spasms  of  tlie  nni'^cles.  Haemorrhage  may  occur  from 
the  mucous  membranes.  Occasionally  there  are  on  the  skin  small  phlegnumouB 
areas  or  petechia?.  The  spleen  is  enlarged.  The  blood  is  dark  and  remains 
fluid  for  a  long  time  after  deatli.  Late  in  tlie  disease  tlie  bacilli  may  be  found 
in  the  hl»x)d. 

This  j8  one  of  the  forms  of  acute  poisoning  which  may  aifect  many  indi- 
viduals together.  Thus  ButRt  and  Karl  lluber  describe  an  epidemic  in  which 
twenty-tive  persons  were  attacked  after  eating  the  tlesh  of  an  animal  which 
had  had  antiirax.    Six  died  in  from  forty-eight  hoiirs  to  seven  ihiys, 

(&)  Wool-sorter s  DUcase. — ^^Fhis  imfHjrtant  form  of  anthrax  is  found  in 
the  large  estahlishuients  in  which  wool  or  hair  is  sortt*d  and  cle4insed.  The 
hair  and  w^ool  importetl  into  Europe  from  Rusisia  and  South  America  appear 
to  have  induced  the  largest  number  of  cases.  JIany  of  these  show  no  external 
lesion*  The  infective  material  has  been  swallowtNl  or  inhaled  with  the 
dust.  There  are  rarely  ]jremo!Htory  snuptoms.  The  patient  is  seized  wnth 
a  chill,  becomes  faint  and  prostrated,  has  pains  in  the  back  and  legs,  and  the 
temperature  rises  to  102**  or  103°.  The  breathing  is  rapid,  and  he  eomplaim 
of  niut'h  pain  in  the  chest.  There  may  he  a  cough  and  signs  of  br<inehitif. 
So  prominent  in  some  instances  are  these  bronchial  symptoms  that  a  pulmo- 
nary form  of  the  disease  has  been  described-  The  pulse  is  feeble  and  very 
rapid.  There  may  be  vomiting,  and  death  may  occur  within  twenty-four  hour* 
with  symptoms  of  profound  collapse  and  prostration.  Other  cases  are  more 
protractecl,  and  there  may  be  diarrhtca,  delirium,  and  unconsciousness.  The 
cerebral  symptoms  may  l>e  most  intense;  in  at  least  four  cases  the  brain  saecnwi 
to  have  bt^n  chiefly  aflrtH:»te<l.  and  its  capillaries  stulTed  with  bacilli  (Merkel). 
The  recognition  of  wcmiI -sorter's  disease  as  a  form  of  anthrax  is  due  to  J.  H, 
Bell,  of  Bradford,  England. 

In  certain  instances  these  profound  constitutional  svmptoms  of  intenial 
anthrax  are  ass<x?iateii  with  the  oxtomal  lesions  of  malignant  pustule. 

The  rag-picl'ers  tiiseast^  has  l»een  made  the  subject  of  an  exhaustive  studiT 
by  Eppinger  (Die  Hadernkrankheit,  Jena.  1894).  who  has  shown  that  it  ift 
a  local  anthrax  of  I  be  lungs  and  pleura,  w^ith  general  infection. 

The  prophylaxis  is  important,  and  should  be  carried  out  by  a  most  rigid 
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disinfection  of  the  hides,  hair,  and  rags  before  they  are  placed  in  the  hands 
of  the  workmen. 

Treatment. — ^In  malignant  pustule  the  site  of  inoculation  should  be  de- 
gtroyed  by  the  canstic  or  hot  iron,  and  powdered  bichloride  of  mercury  may 
be  sprinkled  over  the  exposed  surface.  The  local  development  of  the  bacilli 
tbont  the  site  of  inoculation  may  be  prevented  by  the  subcutaneous  injections 
of  solutions  of  carbolic  acid  or  bichloride  of  mercury.  The  injections  should 
be  made  at  various  points  around  the  pustule,  and  may  be  repeated  two  or 
three  times  a  day.  The  internal  treatment  should  be  confined  to  the  admin- 
istration of  stimulants  and  plenty  of  nutritious  food. 

In  malignant  forms,  particularly  the  intestinal  cases,  little  can  be  done. 
Active  purgatives  may  be  given  at  the  outset,  so  as  to  remove  the  infecting 
material.     Quinine  in  large  doses  has  been  recommended. 

An  antianthrax  serum  has  been  prepared  by  Sclavo,  for  which  good  results 
are  claimed.     (Legge,  Milroz  Lectures,  B.  M.  J.,  March  18,  1905.) 


XXVn.    HTDKOPHOBIA. 

(Lyssa;  Babies.) 

Defliiition. — An  acute  disease  of  warm-blooded  animals,  dependent  upon 
a  specific  virus,  and  communicated  by  inoculation  to  man. 

Etiology. — ^Babies  is  very  variously  distributed.  In  Russia  it  is  common. 
In  North  (Jermany  it  is  relatively  rare,  owing  to  the  wise  provision  that  all 
dogs  must  be  muzzled.  In  France  it  is  much  more  common.  In  England  the 
muzzling  order  has  been  followed  by  a  complete  disappearance  of  the  disease. 
There  was  no  death  from  hydrophobia  in  1903.  In  the  dccennium  ending 
lith  1890  the  deaths  averag«i  29  annually  (Tatham).  In  the  United  Htates 
the  disease  occurs  more  often  than  is  generally  supposed,  as  is  shoi^Ti  by  the 
Bomber  of  authentic  cases  collected  by  Salmon  [Yearbook  of  the  United  States 
Department  of  Agriculture,  p.  210,  1901]. 

Dogs  are  especially  liable  to  the  disease.     It  also  occurs  in  the  wolf,  the 

cat,  and  the  cow.     Moet  animals  are  susceptible;  and  it  is  communicable  by 

inoculation  to  the  rabbit,  horse,  or  pig.    The  disease  is  propagated  chiefly  by 

the  dog,  which  seems  specially  susceptible.     In  the  Western  States  the  skunk 

is  said  to  be  verr  liable  to  the  disease.     The  nature  of  the  poison  is  as  yet 

unknown.     It  is  cootained  chiefly  in  the  nenous  system  and  is  met  with  in 

some  of  the  secmioik*.  pardcolarly  in  the  saliva.    Bartarelli  has  shown  that 

the  virus  readke^  the  dog^s  salivary  glands  by  way  of  the  nenes  and  not 

throiigh  the  bk«tfi>T<«H^. 

A  variaUe  ttHK-  '^£jrpHe»  between  the  introduction  of  the  virus  and  the 
ippetrance  of  lb!-  ^^uipCflftt*-  Horsley  states  that  this  depends  upon  the  fol- 
lowing factors:  -*«'?  A^_  The  incubation  is  shorter  in  children  than  in 
*dult*.  For  wrfm»  n!»«oii:*  the  former  are  more  frequently  attafkerl. 
(M  Part  infeec^fL  7^  raqMitj  of  onset  of  the  s^-mptoms  is  greatly  deter- 
mined hj  the  pam  -i^  dist  ^'mAj  which  may  happen  to  have  been  bitten.  Wound-* 
•^t  the  iaee  ami  ii!*f  *r^»^  <?!!«pecially  dangerous ;  next  in  order  in  dejrrfies 
of  mortalitT  tmEm  imsff^  4it  cbe  hands,  then  injuries  on  the  other  \9iirU  of  the 
^^-  TUft  nit/L^ft  vaber  k.  ho  doubt^  greatly  dependent  upon  the  fact  that 
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the  face,  head,  and  hands  are  usually  naked,  while  the  other  parts  are  clothed; 
it  would  also  appear  to  depend  somewhat  upon  the  richness  in  nerves  of  the 
part,  (c)  The  extent  and  severity  of  the  wound.  Puncture  wounds  are  the 
most  dangerous;  the  lacerations  are  fatal  in  proportion  to  the  extent  of 
the  surface  afforded  for  absorption  of  the  virus,  (d)  The  animal  conveying  the 
infection.  In  order  of  decreasing  severity  come:  first,  the  wolf;  second,  the 
cat ;  third,  the  dog ;  and  fourth,  other  animals."  Only  a  limited  numl)er  of 
those  bitten  by  rabid  dogs  become  affected  by  the  disease ;  according  to  Hors- 
ley,  not  more  than  15  per  cent.  On  the  other  hand,  the  death-rate  of  those 
persons  bitten  by  wolves  is  higher,  not  less  than  40  per  cent.  Babes  gives  the 
mortality  as  from  60  to  80  per  cent. 

The  incubation  period  in  man  is  extremely  variable.  The  average  is  from 
six  weeks  to  two  months.  In  a  few  cases  it  has  been  imder  two  weeks.  It 
may  be  prolonged  to  three  montlis.  It  is  stated  that  the  incubation  may  be 
prolonged  for  a  year  or  even  two  years,  but  this  has  not  been  definitely  settled. 

Morbid  Anatomy. — The  important  lesions  consist  in  the  accumulation  of 
leucocytes  aroimd  the  blood-vessels  and  the  nerve-cells,  particularly  the  motor 
ganglion  cells,  of  the  central  nervous  system  (rabic  tubercles  of  Babes).  Es- 
pecial importance  in  the  rapid  diagnosis  of  rabies  is  attached  by  van  Gehuch- 
ten  and  Nelis  to  the  accumulation  of  lymphoid  and  endothelioid  cells  around 
nerve-cells  of  the  sympathetic  and  cerebro-spinal  ganglia.  Negri  has  described 
in  the  central  nervous  system  irregular  bodies  varying  from  4  to  10  microns  in 
size,  widespread,  frequently  in  the  cells  of  the  cerebellum,  cerebral  cortex  and 
pons,  and  in  the  spinal  cord.  They  are  probably  protozoa,  and  it  is  stated  that 
they  furnish  a  rapid  and  trustworthy  means  of  diagnosis.  The  inoculation 
experiments  show  that  the  virus  is  not  present  in  the  liver,  spleen,  or  kidneys, 
but  is  abundant  in  the  spinal  cord,  brain,  and  peripheral  nerves. 

Symptoms. — Three  stages  of  the  disease  are  recognized: 

( 1 )  Premonitory  stage,  in  which  there  may  be  irritation  about  the  bite, 
pain,  or  numbness.  The  patient  is  depressed  and  melancholy;  and  complains 
of  headache  and  loss  of  appetite.  He  is  very  irritable  and  sleepless,  and  has 
a  constant  sense  of  impending  danger.  There  is  often  greatly  increased  sensi- 
bility. A  bright  light  or  a  loud  voice  is  distressing.  The  larynx  may  be 
injected  and  the  first  symptoms  of  difficulty  in  swallowing  are  experienced. 
The  voice  also  becomes  husky.  There  is  a  slight  rise  in  the  temperature  and 
the  pulse. 

(2)  Stage  of  Excitement. — This  is  characterized  by  great  excitability 
and  restlessness,  and  an  extreme  degree  of  hyperaesthesia.  "  Any  afferent 
stimulant — i.  e.,  a  sound  or  a  draught  of  air,  or  the  mere  association  of  a 
verbal  suggestion — will  cause  a  violent  reflex  spasm.  In  man  this  svmptom 
constitutes  the  most  distressing  feature  of  the  malady.  The  spasms,  which 
affect  particularly  the  muscles  of  the  lary-nx  and  mouth,  are  exceedingly  pain- 
ful and  are  accompanied  by  an  intense  sense  of  dyspnoea,  even  when  the  glottis 
is  widely  opened  or  tracheotomy  has  been  performed"  (Horsley).  Any 
attempt  to  take  water  is  followed  hy  an  intensely  painful  spasm  of  the  mus- 
cles of  the  larynx  and  of  the  elevators  of  the  hyoid  bone.  It  is  this  whidi 
makes  the  patient  dread  the  very  si^ht  of  water  and  gives  the  name  hydro- 
phobia to  the  disease.  These  spasmodic  attacks  may  be  associated  with  mania- 
cal symptoms.     In  the  intervals  between  the  patient  is  quiet  and  the  mind 
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uDclonded.  The  temperature  in  this  stage  is  usually  elevated  and  may  reach 
from  100**  to  103**.  In  some  instances  the  disease  is  afebrile.  The  patient 
nrelr  attempts  to  injure  his  attendants,  and  in  the  intense  spasms  may  be 
particularly  anxious  to  avoid  hurting  any  one.  There  are,  however,  occasional 
fits  of  furious  mania,  and  the  patient  may,  in  the  contractions  of  the  muscles 
of  the  larynx  and  pharynx,  give  utterance  to  odd  sounds.  This  stage  lasts 
from  a  day  and  a  half  to  three  days  and  gradually  passes  into  the — 

(3)  Paralytic  Stage. — In  rodents  the  preliminary  and  furious  stages 
are  absent,  as  a  rule,  and  the  paralytic  stage  may  be  marked  from  the  outset 
— the  so-called  dumb  rabies.  This  stage  rarely  lasts  longer  than  from  six  to 
eighteen  hours.  The  patient  then  becomes  quiet ;  the  spasms  no  longer  occur ; 
nnconsciousness  gradually  supervenes;  the  heart's  action  becomes  more  and 
more  enfeebled,  and  death  occurs  by  syncope. 

Siagnoos. — In  man  the  diagnosis  offers  no  special  difficulties.  It  is  advis- 
able, in  cases  attended  with  any  doubts,  as  soon  as  possible  after  the  injury 
has  been  inflicted,  to  secure  the  medulla  oblongata  of  the  supposed  rabid  ani- 
mal for  the  purpose  of  inoculating  rabbits.  The  subdural  inoculation  of  rab- 
bits with  a  small  quantity  of  the  central  nervous  system  of  a  rabid  animal 
wWl  be  followed  by  the  occurrence  of  the  paralytic  form  of  the  disease  in 
from  fifteen  to  twenty  days. 

Treatment. — Prophylaxis  is  of  the  greatest  importance,  and  by  a  system- 
atic muzzling  of  dogs  the  disease  can  be,  as  in  parts  of  Germany,  practically 
eradicated. 

The   bites  should  be  carefully  washed  and  thoroughly  cauterized  with 

(laiBtic  potash  or  concentrated  carbolic  acid.     It  is  best  to  keep  the  wound 

«»istanth^  open  for  at  least  five  or  six  weeks.     When  once  established  the 

•iL-ieaise  is  hopelessly  incurable.    No  measures  have  been  found  of  the  slightest 

avail,  consequently  the  treatment  must  be  palliative.    The  patient  should  be 

kept  in  a  darkened  room,  in  charge  of  not  more  than  two  attendants.     To 

illay  the  spasm,  chloroform  may  be  administered  and  morphia  given  hypo- 

dennically.     It  is  best  to  use  these  powerful  remedies  from  the  outset,  and 

n^>t  to  temporize  with  chloral,  bromide  of  potassium,  and  other  less  potent 

drugs.     By  the  local  application  of  cocaine,  the  sensitiveness  of  the  throat 

may  be  diminished  sufficiently  to  enable  the  patient  to  take  liquid  nourishment. 

Sometimes  he  can  swallow  readily.    Nutrient  encmata  should  be  administered. 

Pbevextive  Inoculatiox. — Pasteur  has  foimd  that  the  virus,  when  prop- 

ifkXei  through  a  series  of  rabbits,  increases  in  its  virulence;  so  that  whereas 

subdural  inoculation  from  the  brain  of  a  mad  dog  takes  from  fifteen  to  twenty 

'\m  to  produce  the  disease,  in  successive  inoculation  in  a  series  of  rabbits 

L     ^he  incubation  period  is  gradually  reduced  to  seven  days  (virus  fixe).     The 

i»iBal  cords  of  these  rabbits  contain  the  virus  in  great  intensity,  but  when 

they  are  preserved  in  dry  air  this  gradually  diminishes.     If  now  dogs  are 

inoculated  from  cords  preserved  for  from  twelve  to  fifteen  days,  and  then 

from  cords  preserved  for  a  shorter  period,  i.  e.,  with  a  progressively  stronger 

MHtt,  they  gradually  acquire  immunity  against  the  disease.     A  dog  treated 

m  tWs  way  will  resist  inoculation  with  the  virus  fixe,  which  otherT^-isc  would 

ineritaMy  have  proved  fatal.    Relying  upon  these  experiments,  Pasteur  began 

inoeiilationa  in  the  human  subject,  using,  on  successive  days,  material  from 

<:^i&  which  the  virus  was  of  varjnng  degrees  of  intensity. 
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In  1902  there  were  1,K)3  per^ous  trojitt'd  at  tlie  Paris  Pai>teiir  Tniititute^| 
with  2  deiiths;  in  1003  there  were  030  persons  treated,  with  4  deaths,  al 
smaller  number  of  ease,-?  thao  ever  before  treated,  among  them  lU  foreigners,] 
one  from  (ireat  BritaiiL 

Pseudo-hydrophobia  (Lyssophobia). — This  is  a  very  interesting  affeetionJ 
whieli  nuiy  ihwrly  ref^ejuhk^  hydrophobia,  but  is  really  nothing  iiiom  than  aj 
netirotie  or  hysterical  manifestftlion.    A  nervoiig  person  bitten  by  a  dog^  either 
rabid  or  s^uppo^ed  to  be  rabid,  lias  within  a  few  months,  or  even  later,  srmp-l 
toms  somewhat  resembh'ng  the  true  di-^ease.     He  is  irritable  and  depresisetl.] 
He  constantly  derbxres  his  fondition  to  be  serious  and  that  he  will  inevitahlyl 
become  mad.    lie  may  have  paroxysms  in  which  he  says  he  is  unable  to  drinkJ 
graspfl  at  hia  throat,  and  becomes  emotional.    The  tem]>erature  is  not  eleratedf 
and  the  di^ase  does  not  prof^ress.     It  lasts  much  longer  than  tlie  true  rahies.l 
and  is  auiimabte  to  treatuient.     It  is  not  improhalde  that  a  majority  of  the! 
cases  of  alleged  r<.*eovery  in  this  disease  have  been  of  this  hysterical  form.    In 
a  case  which  Burr  re|)orted  from  my  clinic  a  few  years  ago  the  patient  hail 
paroxysmal  attacks  in  which  he  could  not  swallow.     He  was  greatly  excited| 
and  alarriu^<j  at  the  sight  of  water  and  was  extremely  emotional,  The  symptom!* 
lasted  for  a  couple  of  weeks  and  yielded  to  treatment  with  powerful  electri^ 
currents. 

XXVni.     TETANUS. 

(Lockjaw.) 

Definition. — An  infectious  malady  characterized  by  tonic  spasms  of  tho 
mnscles  with  marked  exacerbationK.    The  virm  is  produced  by  a  bacillus  whichj 
occurs  in  earth,  in  putrefying  t^uid?,  and  manure,  and  is  a  normal  iahabitantl 
of  the  intestines  of  many  ruminants. 

Etiology. — It  occurs  as  an  idiopathic  affection  or  follows  trauma.     It  i*l 
frequent  in  some  localities  and  has  prevailed  e.xteusively  in  epidemic  form[ 
among  new-born  children,  when  it  is  knowTi  as  tetanus  or  trismus  neonatonniLJ 
It  is  more  common  in  hot  than  in  temperate  climates,  and  in  tlie  colored  than] 
in  the  Caucasian  race.     This  is  particularly  the  case  with  tetanus  followinj;r| 
confinement  and  in  tetanus  neonatorum.     In  certain  of  the  WVst   Indian  j 
Islands  more  than  one-half  of  the  mortality  among  the  negro  children  has 
been  due  to  this  cause.     St  Kihla,  one  of  the  western  llebritles,  had  iH-onJ 
scourged  for  years  by  the  "  eight  days'  sickness  ''  among  the  ncw-honu    Of  125| 
children,  84  died  within  fourteen  days  of  birth.     Since  the  discovery  of  i\ve\ 
tetanus  bacillus,  some  phihinthropic  people  in  Glasgow  sent  a  nurse  to 
island,  wlio  taught  the  mid  wives  to  use  iodoform  on  the  naveh    Tl»e  diseai^l 
hn»  now  practicaUy  disappcart^l  (Turner).    In  a  majority  of  the  causes?  ther 
is  an  injury  which  may  be  of  the  most  trilling  character.     It  h  more  commofil 
after  punctured  and  contused  than  after  incised  w^ound^i,  and  frequently  fol-J 
lows  those  of  the  hands  and  feet,     The  symptoms  usually  appear  within  twt> 
wt»eks  of  the  injury.    In  some  military'  campaigns  tetanus  has  prevailed  exten- 
sively, but  in  others,  as  in  the  late  civil  war.  the  cases  have  been  comparatively 
few.     The  telamis  bacillus  has  contaminated  vaccines,  etc,  when  carel<**iily j 
prepareiL  with  most  disastrous  results.     Owing  to  ihe  can.^less  preparation  of  | 
the  virus  many  case^  of  tetanus  occurred  in  the  neighl>orhood  of  Philadelphia  i 
in  ItHH  among  vaccinated  children.    In  1J>0^  nineteen  persons  who  had  hocii 


TETANUS.  259 

inocalated  against  the  plague  in  the  village  of  Mulkowal  died  of  tetanus. 
In  1904  a  remarkable  outbreak  occurred  in  a  general  hospital  in  the  United 
States  in  which  10  cases  died  after  surgical  operation.  In  all  probability  the 
catgut  (which  is  made  from  sheep's  bowels)  was  at  fault.  The  disease  has 
occurred  after  prolonged  use  of  the  hypodermic  needle  to  inject  morphia 
or  quinine. 

The  infectious  nature  of  tetanus  was  suggested  by  its  endemic  occurrence 
and  from  the  manner  of  its  behavior  in  certain  institutions.  Veterinarians 
have  long  been  of  this  belief,  as  cases  are  apt  to  occur  together  in  horses  in 
one  stable.  On  the  eastern  end  of  Long  Island,  where  formerly  the  disease 
was  very  prevalent,  it  is  now  rarely  seen.  An  extraordinary  number  of  cases 
of  tetanus  have  occurred  in  the  United  States  as  a  result  of  injuries  from  the 
toy  pistols  during  the  4th  of  July  celebration.  The  Journal  of  the  American 
Medical  Association  collected  415  cases  in  1903,  and  began  most  useful  propa- 
ganda against  the  pistol,  with  the  result  that  in  1904  the  list  of  fatalities  was 
reduced  to  105.  There  has  been  a  remarkable  increase  in  the  number  of 
deaths  from  the  disease  in  England  and  Wales  of  late:  177  in  1903,  151  in 
19t»2,  44  in  1901  (Tatham). 

The  Tetanus  Bacillus. — The  observations  of  Rosenbach,  Nicolaier,  and 
Kitasato  have  demonstrated  that  there  is  in  connection  with  the  disease  a 
specific  organism  which  can  be  isolated  and  cultivated.    Bacillus  tetani  is  a 
dendt-r  rod,  which  may  grow  into  long  threads.    One  end  is  often  swollen  and 
occupied  by  a  spore.     It  is  motile,  grows  at  ordinary  temperatures,  and  is 
anaerobic.     The  bacilli  grow  at  the  site  of  the  wound  (and  do  not  invade  the 
Wood  and  organs),  where  alone  the  toxin  is  manufactured,  and  it  travels 
npwanl   along  the  nerves   (Meyer).     The  antitoxin  passes  along  the  blood 
stream  (Wassermann).    With  small  quantities  of  the  culture  the  disease  may 
be  transmitted  to  animals,  which  die  with  symptoms  of  tetanus.    The  poison 
is  a  tox-albumin  of  extraordinary  potency,  which  has  been  separated  by  Brieger 
and  Cohn  in  a  state  of  tolerable  purity.    It  is  perhaps  the  most  virulent  poison 
known.     Whereas  the  fatal  dose  of  strychnine  for  a  man  weighing  70  kilos  is 
from  30  to  100  milligrammes,  that  of  the  tetanus  toxin  is  estimated  at  0.23 
milligramme.     Every  feature  of  the  disease  can  be  produced  by  it  experimen- 
tally without  the  presence  of  the  bacilli.    The  symptoms  do  not  arise  imme- 
diately, as  in  the  case  of  ordinary  poisons,  but  slowly,  and  it  has  been  suggested 
that  it  acts  only  after  undergoing  some  further  change  in  the  body.     The 
natural  home  of  the  tetanus  bacillus  is  the  soil  and  the  intestinal  canal  of 
beHjivorous  animals.     The  disease  can  be  produced  by  inoculating  animals 
with  ^rden  earth.    A  high  degree  of  antitoxic  immunity  can  be  conferred  on 
f       inimals.  which  then  yield  a  protective  serum.    It  is,  however,  difficult  to  cure 
I'      tnimals  with  this  serum  on  account  of  the  combination  of  the  toxin  with  nerve- 
cells  by  the  time  s^^nptoms  appear. 

Ibnrbid  Anatomy. — Xo  characteristic  lesions  have  been  found  in  the  cord 
w  in  the  brain.  Congestions  occur  in  different  parts,  and  perivascular  exu- 
ittions*  and  granular  changes  in  the  nen-e-cells  have  been  found.  The 
condition  of  the  wound  is  variable.  The  nerves  are  often  found  injured,  rcnl- 
inri,  and  swollen.  In  the  tetanus  neonatorum  the  umbilicus  may  be  inflamed. 
tfrnptonM. — After  an  injury  the  disease  sets  in  usually  within  ten  days. 
In  Yanddl'g  statistics  in  at  least  two-fifths,  and  in  Joseph  Jones's  in  four- 
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fifths,  the  fiyinptoins  occurred  l>efore  the  fifteenth  day.    The  patient  eotnplain^ 
at  first  of  slight  stiilBess  in  the  neck,  or  a  feeling  of  tightness  in  the  jairB,-i 
or  difficulty  in  mastication.    Occasionally  chilly  feelings  or  actual  rigors  mar| 
precede  these  syinptoras.     Gradually  a  tonic  spasm  of  the  nmselea  of 
parts  produces  the  condition  of  ti'ismuH  or  lockjaw.     The  eyebrows  may  bol 
raised  and  the  angles  of  the  mouth  drawn  out,  causing  the  so-called  sanlimicj 
grin — risus  mrdonicus.    In  children  the  spasm  may  l*e  confined  to  these  part^  1 
Sometimes  the  attack  is  associated  with  paralysis  of  the  facial  musckv  aiulj 
difiiculty  in  swallowing — ^tlie  head-tetanus  of  Rose,  which  has  most  comfuonly^ 
followed  injurieg  in  the  neighborhood  of  the  fifth  nerve.     Gradually  the  pro- 
cess extends  and  involves  the  muscles  of  the  body,     Those  of  the  back  are 
most  affected,  so  that  during  the  apasni  the  unfortunate  victim  may  rest  ujion  i 
the  head  and  heels — a  position  known  as  opisthotonos.     The  rectus  alnlom- 
inid  muscle  has  been  torn  across  in  the  spasm.     The  entire  trunk  and  limbaJ 
may  be  perfectly  rigid — orihoionos*     Flexion  to  one  side  is  less  common — \ 
pleuroikolonos;  while  spasm  of  the  muscles  of  the  abdomen  may  cause  tbaj 
body  to  l>e  bent  forward — emprosthotonos.    In  very  vioknt  attacks  the  thorax 
is  compressed^  tlie  respirations  are  rapid,  and  spasm  of  the  glottis  may  <K-eurJ 
causing  asphyxia.    The  paroxysms  last  for  a  variable  period,  but  even  in  the] 
intervals  the  relaxation  is  not  complete.    The  slightest  irritation  is  frufiieieail 
to  cause  a  spasm.    The  paroxysms  are  associated  with  agonizing  pain,  and  ihmi 
patient  may  be  held  as  in  a  vise,  unable  to  utter  a  word.    Usually  he  i>  hatlwdf 
in  a  profui^  sweat.    The  temperature  may  remain  normal  throughout,  or  show] 
only  a  slight  elevation  toward  the  dose.    In  other  cases  the  pyrexia  is  marked ' 
from  the  outset;  the  temperature  reaches  105°  or  106",  and  before  death  WY" 
or  l](f.    In  rare  in^^tances  it  may  go  still  higher.    Death  either  occuj^s  during 
the  paroxysm  from  heart-failure  or  asphyxia,  or  is  due  to  exhaustion. 

The  a^phalic  tetanus   (Kopfietanm  of  Rose)   originates  usually  from  i 
wound  on  one  side  of  the  head,  and  is  characterized  by  stiffness  of  the  niu-n^lai  J 
of  the  jaw  and  paralysis  of  the  facial  muscles  on  the  same  side  as  the  wound,  ■ 
with  dilliculty  in  swallowing.     The  prognosis  is  g«xid  in  the  chronic  ea?eg;     ■ 
of  those  in  Willard's  table  only  8  of  32  died:  but  in  the  ncute  foifn,  «^^  15 
cases,  only  4  recovered. 

Biag^lOsis. — Well-marked  cases  followiug  a  irauma  cuuid  nut  ne  mis- 
taken  for  any  other  disease.  The  spasms  are  not  unlike  those  of  stryclmia- 
j>oisoning,  nnd  in  the  celebrated  Palmer  murder  trial  this  was  the  plen  fiir 
the  defence.  The  jaw-muscles,  however,  are  never  involved  early,  if  at  all, 
and  l»etween  the  paroxysms  in  strychnia-poisoning  there  is  no  rigidity.  In 
tetany  the  distribution  of  the  spasm  at  the  extremities,  the  peculiar  p4>^itinn. 
the  greater  involvemt;nt  of  the  hands,  and  the  condition  under  which  it  (xvur*, 
are  sntlicient  to  make  the  diagnosis  clear.  In  doubtful  eases  cultures  siioold 
he  made  from  the  pus  of  the  wound. 

Escherich  has  described  in  children  a  form  of  generalised  tonic  contrac-j 
tures  of  the  muscles  of  the  jaw,  neck,  hack,  and  limbs,  usually  a  sequel  oi 
some  acute  infection,  occasionally  ix'curring  as  an  independent  malady.     Tlitl 
contractures  may  be  either  intennitteut  or  persistent.    The  condition  may  li4| 
from  a  week  to  a  couple  of  months.    The  case*?  as  a  rule  recover. 

Prognosis.- — Two  t>f  the  Hippocratic  aphorisms  expresji  tersely  the  ge3ierat| 
prognosis  even  at  the  present  day :  "  The  spasm  supervening  on  a  wound 
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fatal/'  and  "such  persons  as  are  seized  with  tetanus  die  within  four  days, 
or  if  thej  pass  these  they  recover." 

The  mortality  in  the  traumatic  cases  is  not  less  than  80  per  cent  (Con- 
ner) ;  in  the  idiopathic  cases  it  is  under  50  per  cent.  According  to  Yandeil, 
the  mortality  is  greatest  in  children.  Favorable  indications  are:  late  onset 
of  the  attack,  localization  of  the  spasms  to  the  muscles  of  the  neck  and  jaw, 
and  an  absence  of  fever. 

Treatment. — Local  treatment  of  the  wound  is  essential,  as  the  poison  is 
manafactured  here.  Tizzoni  advises  nitrate  of  silver  as  the  best  germicide 
for  the  tetanus  bacillus.  Thorough  excision  and  antiseptic  treatment  should 
be  carried  out.  The  patient  should  be  kept  in  a  darkened  room,  absolutely 
quiet,  and  attended  by  only  one  person.  All  possible  sources  of  irritation 
should  be  avoided.  Veterinarians  appreciate  the  importance  of  this  complete 
seclusion,  and  in  well-equipped  infirmaries  there  may  be  seen  a  brick  padded 
dumber  in  which  the  horses  are  treated. 

When  the  lockjaw  is  extreme  the  patient  may  not  be  able  to  take  food  by 
the  mouth,  under  which  circumstances  it  is  best  to  use  rectal  injections,  or 
to  feed  by  a  catheter  passed  through  the  nose.  The  spasm  should  be  controlled 
by  chloroform,  which  may  be  repeatedly  exhibited  at  intervals.  It  is  more 
satisfactory  to  keep  the  patient  thoroughly  under  the  influence  of  morphia 
given  hypodermically.  Chloral  hydrate,  bromide  of  potassium,  Calabar  bean, 
curara,  Indian  hemp,  belladonna,  and  other  drugs  have  been  recommended, 
and  recovery  occasionally  follows  their  use.  Resection  of  the  nerve  and 
amputation  of  the  limb  have  been  advised.  Although  tetanus  antitoxin  of 
great  strength  can  be  obtained,  its  use  in  the  treatment  of  human  tetanus 
ha$  been  disappointing.  The  best  results  are  obtained  in  the  subacute  cases, 
but  here  the  prognosis  is  relatively  favorable  even  with  other  methods  of 
treatment.  There  may  be  occasion  for  the  prophylactic  use  of  the  antitoxin 
in  man,  as  already  successfully  practised  in  arresting  the  spread  of  the  disease 
in  horses  occupying  infected  stables.  Of  the  antitoxic  serum  20  to  30  cc.  may 
be  used  for  the  first  dose  and  15  to  20  cc.  every  five  or  ten  hours  after.  Tiz- 
mni  advises  2.25  grammes  of  his  antitoxin  for  the  first  dose  and  0.6  grammes 
for  subsequent  doses. 

XXIX.    GLANDEKS  (Farcy). 

Mbiition. — An  infectious  disease  of  the  horse,  caused  by  Bacillus  mal- 
lei, communicated  occasionally  to  man.  In  the  horse  it  is  characterized  by  the 
lonnation  of  nodules,  chiefly  in  the  nares  (glanders)  and  beneath  the  skin 
(ftrcy). 

Stiology. — ^The  disease  belongs  to  the  infective  granulomata.  The  local 
manifestations  in  the  nostrils  and  the  skin  of  the  horse  are  due  to  one  and 
the  same  cause.  The  specific  germ  was  discovered  by  Loeffler  and  Scluitz. 
It  is  a  short,  non-motile  bacillus,  not  unlike  that  of  tubercle,  but  exhibits  dif- 
ferent staining  reactions.  It  grows  readily  on  the  ordinary  culture  media. 
For  the  full  recognition  of  glanders  in  man  we  are  indebted  to  the  labors  of 
Bayer,  whose  monograph  remains  one  of  the  best  descriptions  ever  given  of 
fte  disease.  Man  becomes  infected  by  contact  with  diseased  animals,  and 
•waHy  by  inoculation  on  an  abraded  surface  of  the  skin.    The  contagion  may 
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also  be  received  on  the  mucous  membrane.  In  a  Montreal  case  a  gentleman^ 
was  probably  inlWted  by  the  material  expelled  from  the  nostril  of  his  horse, 
which  was  not  suspected  of  having  the  disease.  It  is  a  rare  disease.  *>n]y  <i 
deaths  were  registered  from  this  cause  in  England  and  Wales  in  1903 
(Tatham).  At  the  Johns  Hopkins  Hospital  there  has  been  no  case  in  sLxtet^n 
years. 

Morbid  Anatomy.^ — As  in  the  horse,  the  disea.^  may  be  localized  in  the 
nnse  (glanders)  or  beneath  the  &kin  (farcy).  The  essential  lejsion  is  the 
granulomatous  tumor,  characterized  by  the  presence  of  nunierous  lymphoid 
and  epithelioid  celk,  among  and  in  which  are  seen  the  glanders  bacilli,  Thewe 
nmlular  massej?  tend  to  break  down  rapidly,  and  on  the  mucous  membrane 
result  in  ulcere,  while  beneath  the  skin  they  form  abscesses.  The  glanders  nod- 
ules may  al&o  occur  in  the  internal  organs. 

Symptoms* — An  acute  and  a  chronic  form  of  glanders  may  be  recognized 
In  man,  and  an  acute  and  a  chronic  form  of  farcy. 

AcuTK  Glaxders. — ^Tbe  period  of  incubation  is  rarely  more  than  thrc*e  or 
four  days.  There  are  signs  of  general  febrile  disturbance.  At  the  site  of 
infection  there  are  swelling.  re<luess,  and  lymphangitis.  Witliin  tw^o  or  three 
i^ikX^  tliorc  is  involvement  of  the  mucous  meuibrane  of  the  nose,  the  nodule** 
break  down  rapidly  to  ulcers,  and  there  is  a  muco-purulent  discharge.  An 
eruption  of  papules,  which  rapidly  become  pustules^,  breaki?  out  over  the  face 
and  about  the  joints.  It  has  been  mistaken  for  variola.  In  a  Jlontreal  caw 
this  copious  eruption  led  the  attending  physician  to  suspect  small-pox,  and 
the  patient  was  isolatetl.  There  is  great  swelling  of  the  nose.  The  ulceration 
may  go  on  to  ne<:'rosis»  in  which  ca^e  tlie  discharge  is  very  offensive.  The 
lymph-glands  of  the  ntK;k  are  usually  much  enlarged.  Subacute  pneumonia  \s 
Terj  apt  to  occur.  This  form  runs  its  course  in  about  eight  or  ten  days,  and 
is  invariably  fatal.  Glanders  privurtumm  may  appear  after  subcutaneous  infec- 
tion (one  case  from  infection  with  hypodermic  syringe  stuck  into  thumb)* 
Grossly  the  lung  appeared  like  a  caseous  pneuuxonia. 

Chbonic  glandkrs  is  rare  and  diflicult  to  diagnose,  as  it  is  usually  mis- 
taken for  a  chronic  coryza.     There  are  ulcers  in  tlie  nose,  and  often  laryn- 
geal symptoms.     It  may  last  for  months,  or  even  longer,  and  recovery  some- 
times takes  place.    Tedeschi  has  described  a  case  of  chronic  osteomyelitis,  due  1 
to  the  bacillus  mallei,  which  was  followed  by  a  fatal  glanders  meningili^ 
The  diagnosis  may  be  extremely  ditlicult.     In  such  cases  a  suspension  of  the  | 
secretion,  or  of  cultures  upon  agar-agar  made  from  the  secretion,  shmild  bei 
injected  into  the  peritoneal  cavity  of  a  male  guinea-pig.    At  the  end  of  two 
days,  in  positive  cases,  the  testicles  are  found  to  be  swollen  and  the  skin  of  | 
the  scrotum  re<ldened.    The  testicles  continue  to  increase  in  srize,  and  finalty  | 
t^uppurate.    Death  takes  place  after  the  la])se  of  tw^o  or  three  weeks,  and  gen- 
eralized glanders  nodules  are  found  in  the  viscera.     The  use  of  mjillein  for, 
diagnostic  purposes  is  highly  recommeniled.    The  principles  and  niethotls  of 
II ppli cation  are  the  same  as  for  tuberculin,    McFadyean  and  others  have  shown  ( 
that  while  the  glanders  bacilli  are  agglutinated  in  a  dilution  of  1  to  2iH)  by  i 
normal  horse  serum,  that  of  a  glanders  horse  will  agglutinate  at  1  to  UOOOl  | 
The  test  must  be  made  before  mallein  is  given. 

Acute  yAJtCY  in  man  results  usually  from  the  inoculation  of  the  virus  intc^i 
the  skin.    There  is  an  intense  local  reaction  i*nth  a  phlegmonous  inflamm**  f 
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The  Mode  of  Infectioii,^'rh(*re  h  no  evidence  of  direct  infection  with  the 
flesh  or  liiilk  of  diseased  aiiinmJs.  The  stroptolhrix  lia.^  not  Ix^n  delected  out- 
side the  hody.  It  j^eenii^  lughly  probabk-  tlmt  it  is?  taken  in  with  the  food.  The 
Bite  of  infection  in  a  majority  of  cases  in  man  and  animals  is  in  the  mouth 
or  neighboring  passages.  In  the  cow,  possibly  also  in  man,  barley,  oats,  and 
rye  have  been  carriers  of  the  germ. 

Morbid  Anatomy. — As  in  tubercle,  the  first  effect  is  the  destruction  of 
adjacent  cells  and  the  attraction  of  leucocytes — later  the  surrounding  celk 
begin  to  proliferate.  After  the  tumor  reaches  a  eertain  siae  there  is  great 
proliferation  of  the  surrounding  connective  tissue,  and  the  growth  may,  par- 
ticularly in  the  jaw,  look  like,  and  was  long  mi.staken  for,  osteo*sarcoaia. 
Finally  suppuration  occurs,  which  in  man,  according  to  Israel,  may  l»e  pro* 
duced  directly  by  the  streptothrix  itself. 

Clinical  Forms,— (/j)  Diokstive  Tuact. — ^Israel  is  i>aid  to  have  found 
the  fungus  in  the  cavities  of  carious  teeth.  The  jaw  has  been  affected  in  a 
number  of  cases  in  man.  The  patient  comes  under  observation  with  swelling 
of  one  side  of  the  face,  or  with  a  chronic  enlargement  of  the  jaw  which  may 
simtilnte  sarcoma. 

The  tongue  has  been  involved  in  several  cases,  showing  small  growths, 
either  primary  or  following  disease  of  the  jaw.  In  the  intestines  thr  di^ 
ease  may  occur  either  as  a  primary  or  secondary  alfection.  Cases  have  beeo 
reported  of  pericaacal  abscess  due  to  the  germ.  An  actinomycotic  appendi- 
citis has  been  described;  primary  actinomycosis  of  the  large  intestine  with 
metastases  has  also  been  found.  Ransora  has  found  the  actin(jmycei>  in  tlie 
stools.  Actinomycotic  peritonitis  due  to  infection  through  a  gastrostomy 
wound  lias  been  describefl.  Actinomycosis  of  the  liver  is  rare,  Auvray  in 
1903  could  only  collect  31  cases  (Holiest on).  It  forms  a  most  characteristic 
lesion — an  alveolnr  fjoney-coml»e<l  a)>scess— like  a  sponge  soake«1  in  pus.  It 
is  usually  .secondary  to  an  intestinal  lesion,  but  in  a  few  eases  no  other  focus 
has  been  found. 

{b)  PuLMOKARY  ACTINOMYCOSIS. — ^In  September,  1878,  James  Israel  de- 
scribe^i  a  remarkable  mycotic  disease  of  the  lungs,  which  subse<iuent  oljsen'a- 
tion  showed  to  be  the  affection  described  tlie  year  Ijefore  by  Bollinger  in  cattle. 
Since  that  date  many  instances  have  been  re|>orted  in  which  the  limgs  were 
affected.  It  is  a  chronic  infections  pulmonary  disorder,  characterized  by 
cough,  fever,  wasting,  and  a  muca-purulent,  sometimes  f<etid,  e.\:  *  ioiu 
The  lesions  are  unilateral  in  a  majority  of  the  cases,    llodenpyl  cbi  lem 

in  three  groups:  (1)  Lesions  of  chronic  bronchitis;  the  tliagnosi-s  lias  b«Mi 
made  by  the  presence  of  the  actinomyces  in  the  sputum.  (2)  Military  actino- 
mycosis, closely  resembling  miliary  tubercle,  but  the  nodules  are  seen  to  be 
made  up  of  groups  of  fungi,  surrounded  by  granulation  tissue.  This  form  of 
pulmonary  actinojnycosis  is  not  infreiiucnt  in  oxen  with  advanceil  disease  of 
the  jaw  or  adjacent  structures,  (3)  The  cases  in  which  there  is  more  exten- 
sive destructive  disease  of  the  lungs,  In-oneho-pneuraonia,  interstitial  changf*. 
and  abscesses,  the  latter  forming  cavities  large  enough  to  be  diagnoswl  during 
life.  ^  Actinomycotic  lesions  of  otlier  organs  are  often  present  in  connection 
with  the  pulmonary  disease;  erosion  of  the  vertebrsp,  necroFis  of  the  ribs  and 
sternum,  with  node-like  formations,  subcutaneous  absoes*^,  and  occasionally 
metastases  in  all  parts  of  the  body. 
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(c)  Cutaneous  Actinomycosis. — In  several  instances  in  connection  with 
dironic  ulcerative  diseases  of  the  skin  the  ray-fungus  has  been  found.  It  is 
a  very  chronic  affection  resembling  tuberculosis  of  the  skin,  associated  witli 
the  growth  of  tumors  which  suppurate  and  leave  open  sores,  which  may  remain 
for  years. 

,  {d)  Cerebral  Actinomycosis. — Bollinger  has  reported  an  instance  of 
primary  disease  of  the  brain.  The  symptoms  were  those  of  tumor.  A  second 
remarkable  case  has  been  reported  by  Gamgee  and  Delepine.  The  patient  was 
admitted  to  St.  George's  Hospital  with  left-sided  pleural  effusion.  At  the 
post  mortem  three  pints  of  purulent  fluid  were  found  lq  the  left  pleura ;  there 
WIS  an  actinomycotic  abscess  of  the  liver,  and  in  the  brain  there  were  abscesses 
in  the  frontal,  parietal,  and  temporo-sphenoidal  lobes  which  contained  the 
mycelium,  but  no  clubs.  A  third  case,  reported  by  0.  B.  Keller,  had  empyema 
nscessitaiis^  which  was  opened  and  actinomycetes  were  foimd  in  the  pus.  Sub- 
nquently  she  had  Jacksonian  epilepsy,  for  which  she  was  trephined  twice  and 
abscesses  opened,  which  contained  actinomyces  grains.  Death  occurred  after 
the  second  operation. 

Syinptomi. — The  fever  is  of  an  irregular  type  and  depends  largely  on  the 
existence  of  suppuration.    The  cough  is  an  important  symptom,  and  the  diag- 
nosis in  18  of  the  cases  was  made  during  life  by  the  discovery  of  the  actino- 
myces.    Death  results  usually  with  septic  symptoms.     Occasionally  there  is  a 
condition  simulating  typhoid  fever.    The  average  duration  of  the  disease  was 
ton  months.     Recovery  is  very  rare.     Clinically  the  disease  closely  resembles 
certain  forms  of  pulmonary  tuberculosis  and  of  foetid  bronchitis.     It  is  not 
to  be  forgotten  in  the  examination  of  the  sputum  that,  as  Bizzozero  mentions, 
certain  degenerated  epithelial  cells  may  be  mistaken  for  the  organism.     The 
ndiating  leptothrix  threads  about  the  epithelium  of  the  mouth  sometimes 
present  a  striking  resemblance. 

Uagnocia. — The  disease  is  in  reality  a  chronic  pyaemia.  The  only  test  is 
the  presence  of  the  actinomyces  in  the  pus.  Metastases  may  occur  as  in  pyae- 
mia and  in  tumors.  The  tendency,  however,  is  rather  to  the  production  of 
a  loeal  purulent  affection  which  erodes  the  bones  and  is  very  destructive. 

Irei^ent. — This  is  largely  surgical  and  is  practically  that  of  pyaemia, 
hwsion  of  the  abscess,  removal  of  the  dead  bone,  and  thorough  irrigation 
Me  appropriate  measures.  Thomassen  has  recommended  iodide  of  potassium, 
^idi,  in  doses  of  from  40  to  60  grains  daily,  has  proved  curative  in  a  number 
of  recent  cases. 

XXXI.    SYPHILIS. 

SetaitioiL — A  specific  disease  of  slow  evolution,  propagated  by  inocula- 
^  (acquired  sjrphilis),  or  by  hereditary  transmission  (congenital  syphilis). 
Ib  the  acquired  form  the  site  of  inoculation  becomes  the  seat  of  a  special  tissue 
change — primary  lesion.  Within  two  or  three  months  constitutional  symptoms 
occur,  with  affections  of  the  skin  and  mucous  membranes — secondary  lesions. 
After  a  period  of  months  or  years  granulomatous  growths  appear  in  the  viscera, 
■wadea,  bones,  or  skin — tertiary  lesions.  And,  finally,  there  are  the  quaifir- 
^  le$ion$ — the  paror  or  meta'Syphilitic  affections— of  which  tabes  and  gen- 
«ai  paresis  are  the  most  common. 
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I.  Gexeral  Etiology  asb  Morbid  Anatomy. 

The  nature  of  the  virus  h  stil!  doubtful.  Met^liuikoff's  observation  that 
the  diseas-e  may  be  transmitted  to  the  anthropoid  apes  (which  has  bwii  cxm- 
firmed)  opens  the  possibility  of  discovering  the  germ  and  of  protective 
measures. 

All  are  susceptible  to  the  contagion,  and  it  occurs  at  all  ages. 

Modes  of  Infection, — (1)  In  a  large  majority  of  all  caf^es  the  di?ioa>e  is 
transmitted  by  sexual  rotigresft^  but  the  designation  vfriereal  disease  {lues 
renerea)  is  not  always  correct,  as  there  are  many  other  modes  of  inoculatioiL 
In  the  St.  L(mis  collection  there  are  illustrations  of  2(5  varieties  of  extra- 
genital chancres. 

(2)  Avculendtl  Infrrtum. — In  surgical  and  in  midwifery  practice  physi- 
cians are  not  infrecpiently  imx-ulatcd.  (icnerai  infection  may  occur  without 
a  characteristic  local  sore,  ilid\nfcry  chancres  are  usually  on  the  fingers, 
but  they  may  l)e  on  the  back  of  the  hand.  The  lip  chancre  is  the  most  com- 
mon of  these  erratic  or  extra-genital  forms,  and  may  he  acquireil  in  many  ways 
apart  from  direct  infection.  Mouth  and  tonsillar  sores  result  as  a  rule  from 
improper  practices.  Wet-nurses  are  sometimes  infected  on  the  nipple,  and  it 
occasionally  happens  that  relative's  of  a  syphilitic  child  are  accidentally  con- 
taminated. 

(3)  Hereditary  Transmission* — This  is  most  common  from  (a)  the  father. 
the  mother  being  healthy  (sperm  inheritance).  It  is,  unfortunately,  an  every- 
day experience  to  see  cases  of  congenital  syphilis  in  which  the  infection  is 
clearly  paternal,  A  sj^philitie  father  may,  however,  beget  a  healthy  child,  even 
when  the  disease  is  fresh  and  full-blown.  On  the  other  hand,  in  very  rare 
instances,  a  man  may  have  had  syphilis  when  young,  undergo  treatment,  and 
for  years  present  no  signs  of  disease,  and  yet  his  first-bom  may  show  very 
characteristic  lesions.  Happily,  in  a  large  majority  of  instances,  when  the 
treatment  has  been  thorough,  the  offspring  escape.  The  closer  the  l)egetting 
to  the  primary  sore,  the  greater  the  chance  of  infection,  A  man  with  tcTtiary 
lesions  may  beget  healthy  children.  As  a  general  rule  it  may  be  said  that  with 
judicious  treatment  the  transmissive  power  rarely  excec*ds  three  or  four  years, 

(h)  Maternal  transmission  (germ  inheritance).  While  the  father  may 
not  be  affected,  in  a  large  nundn^r  of  instances  Imth  parents  are  diseasL**!,  the 
one  having  infected  the  other,  in  which  case  the  chances  of  fcetal  infection  are 
greatly  increased.  Heredity  through  the  mother  alone  is  much  more  fatal  to 
the  offspring  than  paternal  heredity.  It  is  a  remarkable  and  interesting  fact 
that  a  woman  who  has  borne  a  syphilitic  child  is  herself  itnmune.  and  ran  not 
be  infof'trd,  though  she  may  present  no  signs  of  the  disease.  This  is  known 
as  Colles*  law,  and  was  thus  stated  by  the  distinguishetl  Dublin  surgeon: 
'*  That  a  child  born  of  a  mother  who  is  without  obvious  venereal  symptoms, 
and  which,  without  lieing  exposed  to  any  infection  sul>se<pient  to  its  birth, 
shows  this  disease  when  a  few  weeks  old,  this  child  will  infect  the  most  healthy 
nurse,  whether  she  suckle  it,  or  merely  handle  and  dn»ss  it;  and  yet  this  child 
is  never  known  to  infect  its  own  mother,  even  though  she  suckle  it  while  it  has 
venereal  ulcers  of  the  lips  and  tongue,"  In  a  majority  of  these  cases  the 
rnotlier  has  receivt*d  a  s<irt  of  protective  inoculation^  without  having  had  actual 
manifestations  of  the  disease. 
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(c)  Placental  transmission.  The  mother  may  be  infected  after  concep- 
tion, in  which  case  the  child  may  be,  but  is  not  necessarily,  bom  syphilitic. 
li  the  infection  is  late  in  pregnancy,  after  the  seventh  month,  the  child  usually 
escapes. 

Morbid  Anatomy. — The  primary  lesion,  or  chancre,  shows:  (a)  A  diffuse 
infiltration  of  the  connective  tissue  with  small,  round  cells.  (6)  Larger  epi- 
thelioid cells,  (c)  Giant  cells,  (d)  Changes  in  the  small  arteries  and  veins, 
chiefly  thickening  of  the  intima,  and  alterations  in  the  nerve-fibres  going  to  the 
part.  The  sclerosis  is  due  in  part  to  this  acute  obliterative  endarteritis.  Asso- 
ciated with  the  initial  lesions  are  changes  in  the  adjacent  lymph-glands,  which 
undergo  hyperplasia,  and  finally  become  indurated. 

The  secondary  lesions  of  syphilis  are  too  varied  for  description  here.  They 
consist  of  condylomata,  skin  eruptions,  affections  of  the  eye,  etc. 

The  tertiary  lesions  consist  of  circumscribed  tumors  known  as  gummata, 
and  of  an  arteritis,  which,  however,  is  not  peculiar  to  the  disease. 

Gummata, — Syphilomata  occur  in  the  bones  or  periosteum — ^here  they  are 
railed  nodes — in  the  muscles,  skin,  brain,  lung,  liver,  kidneys,  heart,  testes, 
and  adrenals.  They  vary  in  size  from  small,  almost  microscopic  bodies  to 
large  solid  tumors  from  3  to  5  cm.  in  diameter.  They  are  usually  firm  and 
hard,  but  in  the  skin  and  on  the  mucous  membranes  they  tend  to  break  down 
rapidly  and  ulcerate.  On  cross-section  a  medium-sized  gumma  has  a  grayish- 
white,  homogeneous  appearance,  presenting  in  the  centre  a  firm,  caseous  sub- 
i^tance,  and  at  the  periphery  a  translucent,  fibrous  tissue.  Often  there  are 
groups  of  three  or  more  surrounded  by  dense  sclerotic  tissue. 

The  arteritis  will  be  considered  in  a  separate  section. 

II.  Acquired  Syphilis. 

Prinuury  Stage. — This  extends  from  the  appearance  of  the  initial  sore  until 
the  onset  of  the  constitutional  syn^ptoms,  and  has  a  variable  duration  of  from 
til  to  twelve  weeks.    The  initial  sore  appears  within  a  month  after  inocula- 
tion, and  it  first  shows  itself  as  a  small  red  papule,  which  gradually  enlarges 
and  breaks  in  the  centre,  leaving  a  small  ulcer.    The  tissue  about  this  becomes 
indurated  so  that  it  ultimately  has  a  gristly,  cartilaginous  consistence — hence 
the  name,  hard  or  indurated  chancre.    The  size  attained  is  variable,  and  when 
small  the  sore  may  be  overlooked,  particularly  if  it  is  just  within  the  urethra. 
The  glands  in  the  lymph-district  of  the  chancre  enlarge  and  become  hard. 
Suppuration  both  in  the  initial  lesion  and  in  the  glands  may  occur  as  a  sec- 
^dary  change.     The  general  condition  of  the  patient  in  this  stage  is  good. 
There  may  be  no  fever  and  no  impairment  of  health. 

Secondary  Stage. — The  first  constitutional  symptoms  are  usually  mani- 
feted  within  three  months  of  the  appearance  of  the  primary  sore.  They 
wely  occur  earlier  than  the  sixth  or  later  than  the  twelfth  week : 

(a)  Fever,  slight  or  intense,  and  very  variable  in  character,  may  occur 
«rly  before  the  skin  rash ;  more  frequently  it  is  the  "  fever  of  invasion  '*  with 
the  (^condary  symptoms,  or  the  fever  may  occur  at  any  period.  It  may  be  a 
niild  continuous  pjTCxia,  in  other  instances,  with  marked  remissions,  but  the 
nM*t  remarkable  form  is  the  intermittent,  often  mistaken  for  malaria.  Such 
I  have  been  reported  by  Yeo  and  by  Sidney  Phillips.     The  fever  may  reach 
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lOS'^  and  the  paro^yj^mcii  i>er8ist  for  months.  We  have  had  several  cases  in 
which  typhoid  fever  was  su6^pected  (T.  B.  Futcher,  New  York  Medical  Jour* 
nal,  IfKH  ),  and  in  others  tiibereulosU. 

(h)  Ana'tnia. — In  iriany  cases  the  syphilitic  poison  cause^-  a  pronouncw! 
anaemia  which  gives  to  the  face  a  miukly  pallor,  and  there  may  even  be  a 
light-yellow  tinging  of  the  conjimclivu*  or  of  the  skin,  a  hicinatogenou:^ 
icterus.  This  syphilitic  cachexia  may  in  some  instances  tie  extreme.  The  red 
blood-corpiiseles  do  not  show  any  special  alterations?.  Tlie  blood-roiint  may 
fall  to  three  million.^  per  cubic  millimetre,  or  even  lower.  The  anaemia  may 
come  on  suddenly.  In  a  case  of  syphilitic  arthritic  in  a  young  girl,  following 
three  or  four  inunctions  of  mercury,  the  blood-count  fell  l>elow  two  milHons 
per  cubic  millimetre  in  a  few  days. 

{€)  Cutaneous  Lesion;*, — The  earliest  and  moj^t  common  U  a  matnUr 
$yphitiih  or  syphilitic  roseola,  which  occurs  on  the  trunk,  and  on  the  front  of 
the  arnns.  The  face  is  often  exempt.  The  spots,  which  are  reddrsh-brown 
and  symmetrically  arranged,  persist  for  a  wec»k  or  two.  There  may  be  mul- 
tiple rehipses  of  myeola,  sometimes  at  long  intervals,  even  eleven  years  ( Four- 
nier).  The  jmpular  stjphilide,  which  forms  acne-like  indurations  about  the 
face  and  trunk*  is  often  arranged  in  groups.  Other  forms  are  the  pfisiuJar 
rash,  which  may  so  closely  simulate  variola  that  the  patient  may  be  sent  to 
a  Bmall-pox  hospital.  A  sqriamott^  ,sijphilide  occurs,  not  unlike  orilinary  psori- 
asis, except  that  the  scales  are  less  abundant.  The  rash  is  more  copper-i:N>lorefl 
and  not  specially  confine<l  to  the  extensor  surfaces. 

In  the  moist  regions  of  the  skin,  such  as  the  perinspum  and  groins,  the 
axiihe,  betw^ecn  the  toes,  and  at  the  angles  of  the  mouth,  the  so-called  mucmiA 
patches  occur,  which  are  flat,  warty  outgrowths,  with  well-defined  margins  and 
surfaces  covercnl  with  a  grayish  jseeretiou.  They  are  among  the  most  distinc- 
tive lesions  of  syphilis. 

Fref|uently  the  hair  falls  out  (alopecia),  either  in  patches  or  by  a  gcnHtui 
thinning.    Occasionally  the  nails  become  atfeeterl  (syphilitic  onychia). 

(d)  Mucous  Lesions. — With  the  fever  and  the  roseolous  rash  the  throat 
and  mouth  become  sore.  The  pharyngeal  mucosa  is  hvpeneraic,  the  tonsiU 
are  swollen  and  often  present  small,  kidney-shaped  ulcers  mth  grayish-while 
borders.  Mucous  patches  are  seen  on  the  inner  surfan^s  of  the  checks  and  on 
the  tongue  and  lips.  Hypertrophy  of  the  papillie  in  various  portions  of  the 
mucous  membrane  pnxluces  the  syplnlitic  warts  or  condylomata  which  arfr 
most  frequent  about  the  vulva  and  anus. 

(f)  Arihrtii^  and  pains  in  the  limlis  are  common  secondary  symptams. 
Occasionally  the  joint  afTection  is  severe  and  rheumatic  fever  is  suspected, 

{f)  Other  Lesions. — Iritis  is  common,  Jiud  usually  alTects  om*  eye  brfore 
the  other.  It  comes  on  from  three  to  six  months  after  the  chancre.  There 
may  be  only  slight  ciliary  congestion  in  milrl  cases,  but  in  severer  forms  thero 
18  great  pain,  aud  the  condition  is  serious  and  demands  careful  rnanageTn^nt 
Choroiditis  and  retinitis  are  rare  secondary  symptoms.  Ear  alTections  are  not 
common  in  the  secondary  stage,  but  instances  are  found  in  which  sudden  deaf- 
ness occurs,  which  may  bo  due  to  labvTinthine  disf»ase:  more  eoramonlj  the 
impaired  hearing  is  due  to  the  extension  of  inflammation  from  the  throat  in 
the  midfllc  ear  Epididymitis  and  parotitic  are  rare.  Jaundice  may  occur,  the 
icterus  $yphiliticvs  precos.    The  acute  nephritis  will  be  referred  io  later. 
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Textuury  Stage. — No  hard  and  fast  line  can  be  drawn  between  the  lesions 
of  the  secondary  and  those  of  the  tertiary  period;  and,  indeed,  in  exceptional 
cases,  manifestations  which  usually  appear  late  may  set  in  even  before  the  pri- 
mary sore  has  properly  healed.  The  special  affections  of  this  stage  are  certain 
skin  eruptions,  gummatous  growths  in  the  viscera,  and  amyloid  degenerations. 

(a)  The  late  syphilides  show  a  greater  tendency  to  ulceration  and  destruc- 
tion of  the  deeper  layers  of  the  skin,  so  that  in  healing  scars  are  left.  They 
are  also  more  scattered  and  seldom  symmetrical.  One  of  the  most  character- 
istic of  the  tertiary  syphilides  is  rupia,  the  dry  stratified  crusts  of  which  cover 
an  ulcer  which  involves  the  deeper  layers  of  the  skin  and  in  healing  leaves 
a  scar. 

(b)  Gummata, — These  may  occur  in  the  skin,  subcutaneous  tissue,  mus- 
cles, or  internal  organs.  The  general  character  has  been  already  described. 
In  the  skin  they  tend  to  break  down  and  ulcerate,  leaving  ugly  sores  which 
heal  with  difficulty.  In  the  solid  organs  they  undergo  fibroid  transformation 
and  produce  puckering  and  deformity.  On  the  mucous  membranes  these  ter- 
tiary lesions  lead  to  ulceration,  in  the  healing  of  which  cicatrices  are  formed; 
thus,  in  the  larynx  great  narrowing  may  result,  and  in  the  rectum  ulceration 
with  fibroid  thickening  and  retraction  may  lead  to  stricture.  Gummatous 
ulcers  may  be  infective. 

(c)  Amyloid  Degeneration, — Syphilis  plays  a  most  important  role  in  the 
production  of  this  affection.  Of  244  instances  analyzed  by  Fagge,  76  had 
jivphilis,  and  of  these  42  had  no  bone  lesions.  It  follows  the  acquired  form  and 
is  very  common  in  association  with  rectal  syphilis  in  women.  In  congenital 
lues  amyloid  degeneration  is  rare. 

(huttemary  Stage. — Long  years  it  may  be  from  the  primary  sore  and  f ronx 
any  active  manifestations,  certain  diseases  may  follow,  not  directly  syphilitic, 
but  dependent  in  some  way  upon  its  poison,  and  hence  termed  meta-  or  para- 
>yphilitic  affections,  the  chief  of  which  are  locomotor  ataxia  and  dementia 
paralytica. 

III.  Congenital  Syphilis. 

With  the  exception  of  the  primary  sore,  every  feature  of  the  acquired  dis- 
*'aae  may  be  seen  in  the  congenital  form. 

The  intra-uterine  conditions  leading  to  the  death  of  the  foetus  do  not  here 
c<)ucem  us.  The  child  may  be  bom  healthy-looking,  or  with  well-marked  evi- 
'kuces  of  the  disease.  In  the  majority  of  instances  the  former  is  the  case, 
and  within  the  first  month  or  two  the  signs  of  the  disease  appear. 

Symptoms. — (a)  At  Birth, — When  the  disease  exists  at  birth  the  child 
i>  feebly  developed  and  wasted,  and  a  skin  eruption  is  usually  present,  com- 
monly in  the  form  of  bullae  about  the  ^Tists  and  ankles,  and  on  the  hands  and 
feet  (pemphigus  neonatorum).  The  child  snuffles,  the  lips  are  ulcerated, 
the  angles  of  the  mouth  fissured,  and  there  is  enlargement  of  the  liver  and 
spleen.  The  bone  svmptoms  may  be  marked,  and  the  epiphyses  may  even  be 
j^paratei    In  such  cases  the  children  rarely  survive  long. 

(t)  Early  Manifestations. — When  born  healthy  the  child  thrives,  is  fat 
Mwl  plump,  and  shows  no  abnormity  whatever ;  then  from  the  fourth  to  the 
ei^th  week,  rarely  later,  a  nasal  catarrh  occurs,  syphilitic  rhinitis,  which 
"apedtt  respiration,  aod  produces  the  characteristic  s}Tnptom  which  has  given 
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the  name  .snufpe.^  to  the  disease.  The  discharge  may  Ije  gero-purulent  or 
bloody.  The  child  nurses  with  great  difficulty.  In  severe  eases  idceratioii 
takes  place  with  !iecro??is  of  tlie  lK>ne,  leading  to  &  depression  at  the  root  of 
the  nose  and  a  defoniiity  characteristic  of  congenital  ^yphili;?.  This  corm 
may  lie  mistaken  at  fir^t  for  an  ordinary  catarrh,  but  the  coexistence  of  other 
manifestations  usually  make^^  the  diagnosis  clear.  The  dii^ase  may  extend 
into  tlie  Eustachian  tubes  and  middle  ears  and  lead  to  deafness. 

The  cutaneous  h\nons  arise  witii  or  shortly  after  the  onset  of  the  snuf- 
fles. The  skin  often  has  a  sallow,  earthy  hue.  The  eruptions  are  first  noticifl 
about  the  nates.  There  may  l>e  an  erythema  or  an  eczematous  condition,  hut 
more  commonly  there  are  irregular  reddish-brown  patches  with  well-defined 
edges.  A  papular  syphilide  in  this  region  is  by  no  means  tmcommon.  Fi^ 
sures  occur  about  the  lips,  either  at  the  angles  of  the  month  or  in  the  me<liaa 
line.  These  rh^gadrs,  as  they  are  called,  are  very  characteristic.  There  may 
be  marked  ulceration  of  the  muco-cutaneous  surfaces.  The  secretions  from 
these  mouth  lesions  are  very  rindent.  and  it  is  from  this  source  that  the  wet- 
nurse  is  usually  infectc^l.  S'ot  only  the  nurse,  but  members  of  the  family,  mat 
be  contaminated.  There  are  instances  in  which  other  children  have  been  acci- 
dentally inoculated  from  a  syphilitic  infant.  The  hair  of  the  head  or  of  the 
eyebrows  may  fall  out.  The  s\^hilitic  ontjchia  is  not  uncommon.  Enlarge 
nient  of  the  glands  is  not  so  frc<[nent  in  the  congenital  as  in  the  acquin^d 
disease.  When  the  cutaneous  lesions  are  marked,  the  contiguous  glands  can 
usually  Ik-  felt.  As  pointed  out  hy  Gee,  the  spleen  is  enlarged  in  many  case?. 
The  condition  may  persist  for  a  long  time.  Enlargement  of  the  liver,  though 
often  present,  is  less  signiticant,  since  in  infants  it  may  be  due  to  variong 
causes.  These  are  among  the  most  constant  symptoms  of  congenital  s}7jhilis, 
and  usually  arise  betwi^:'n  the  third  and  twelfth  wtNsks.  Frequently  they  are 
preceded  by  a  peri-nl  of  restlessness  and  wakefulness,  particularly  at  night. 
Some  authors  have  described  a  peculiar  .syphilitic  cry,  high-pitched  and  han*h. 
Among  rarer  manifestations  are  haemorrhages— the  sifphiliji  h(Pmorrhapca 
nrrmatorum.  The  bleeding  may  be  subcutaneous,  from  the  mucous  surfac^^, 
or.  when  early,  from  the  undjiliciis.  All  of  such  cases,  however,  are  not  syphi* 
litic,  and  the  disease  must  not  l>e  confounded  with  the  acute  ha>moglohinuria 
of  new-born  infants,  which  Winckel  describes  as  occurring  in  epidemic  form, 
and  which  is  proliahly  an  acute  infectious  disorder. 

(r)  Lfite  Manifp^-^iations. — Children  with  congenital  syphilis  rarely  thrive. 
Usually  tbey  present  a  wizened,  wasted  appearance,  and  a  prematurely  aged 
face.  In  the  cases  which  recover,  the  general  nutrition  may  remain  gi>od  and 
the  child  may  show  no  further  manifestations  of  the  disease;  commonly,  how- 
ever, at  the  period  of  ficcorid  dentition  or  at  puberty  the  disease  R^apjiear?. 
Although  the  child  may  have  recovered  from  the  early  lesions,  it  d(ye<<  not 
develop  like  other  chihlren.  Growth  is  slow,  development  tanly,  and  there  art 
facial  and  cranial  characteristics  which  often  render  the  disease  reeogniiable 
at  a  glance.  A  young  man  of  nineteen  or  twenty  may  neither  look  older  nnr 
be  more  developed  than  a  hoy  of  ten  or  twelve.  Fournier  describes  this  c*ondi- 
tion  as  infantidsm.  The  forehead  is  prominent,  the  frontal  eminence^  affr 
marked,  and  the  skidl  may  be  very  as\TnmetricaL  The  bridge  of  the  no^e  k 
depressed,  the  tip  reirou.%sf.  The  lips  are  often  prominent,  and  ther^  arr 
striatett  lines  running  from  the  corners  of  the  mouth.    The  teeth  are  deforimeij 
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fzh!  mar  prosciit  appearances  which  Jonathan  Hutchinson  claims  are  gpecifie 
.vr.  The  u[)pcr  central  incis^ors  of  the  permanent  eet  are  the  teeth 
^  information.  The  sperific  alterations  are — the  teeth  are  })eg- 
-iiieil  in  length  and  breadth,  and  narrower  at  the  cutting  edge  timn 
flir  itn>L  On  the  anterior  .surface  the  enamel  is  well  formed,  antl  not 
nf  boneycornbecl.  At  the  cutting  edge  there  is  a  single  notch,  usually 
tloir,  sometimes  deep,  in  which  the  dentine  is  exjKjsed. 

^Jite  man ife!*tat ions,  jmrnculurly  apt  in  appear  about  puberty,  is 

keratitis,  which  usually  b»*gins  as  a  slight  steaminess  of  the 

r,  which  present  a  ground-glass  appoa ranee.     It  affects  both  eyes,  though 

pi$  tttacked  liefore  the  other.    It  may  persist  for  months,  and  usually  clears 

ap)efi4y,  though  it  may  leave  opacities,  which  prevent  clear  vision.     Iritis 

"•■»  atio  occur.     Of  ear  affections,  aj)art  from  tliose  which  follow  the  pharpi- 

rai  'il-ii^^e,  a  foruj  (X'curs  about  the  time  of  puberty  or  earlier,  in  which  deaf- 

*nntt  on  rapidly  and  ptTsists  in  spite  of  all  treatment.     It  is  unasiioci- 

*i"x  nitli  obriou^  lesions^  and  is  probably  labyrinthine  in  character.     Bone 

hmmm^,  occurring  oftenest  after  the  sixth  year,  are  not  rare  among  the  late 

— tmtioni*  of  hereditarv  syphilis.    The  tibiie  are  most  fri\[uent!y  attaeked. 

-a\\\  a  chronic  gummatous  periostitis,  which  gradually  leads  to  great 

_   of  tlie  b«>ne.     The  noiles  of  congenital  siyphilis,  which  are  often 

'  -  rickets,  are  more  common'y  diffuse  ancl  affect  the  !ioues  of  the 

V  r  extremities.    They  are  generally  synmietrical  and  rarely  pain- 

M.    Tfic'v  may  occur  late,  even  after  the  twenty-first  year. 

Joint  li^ion.<  are  rare,     Clutton  has  describetl  a  symmetrical  synovitis  of 
'  kaoe  in  hcreditar;  syphilis.     Enlargement  of  ihe  spleen,  sometimes  with 
» lTiii|ili-f  hinds  may  be  one  6t  the  late  manifestations,  and  may  occur  eitlier 
fn  connwtion  with  disease  of  the  liver, 
ita  of  the  liver,  brain,  and  kidneys  have  heen  found  in  late  hered- 
f iu  ►  . ji'niliii.     General  paresis  may  follow. 

U  nt^ilut  iranjtmitted  to  the  third  generafiott?     The  general  opinion  is 

the  view,     (krasionally,  however,  cases  nf  jjrnnounced  congenital 

^?  met  with  in  the  children  of  parents  wlio  are  pcrft^tly  healtfiy, 

«*'  »hn  have  not,  sio  far  as  is  known,  had  syphilis,  and  yet,  as  remarked  hy 

*  ■■*     ^  ■    -N"*d  such  a  group  of  cases,  they  do  not  bear  careful  scrutiny. 

mn?  of  opinion  is  well  illustrated  in  the  account  by  (i.  Riirek 

iischrift,  Sept.  12,  11X14)  of  four  instances  of  beredilarv  lues 

i.:i  ^t  aeration,  while  in  the  same  journal   Jonathan   Hutchinson 

L*  belief  that  syphilis  is  not  transmitted  to  the  third  generation. 


IV,  Visceral  S^THtLis. 
1.  Syphilis  of  the  Brain  and  Cord* 

TWp  ir»  three  anatomical  changes  in  the  central  nervous  system — ^new 

M *i,  a nd  eh ron ic  <lcgenerat  i \  e  ( ^cle rot  ic )  | iroccsses, 

I'W   formations  or  ffumrn^itit  forui  definite  tumors,  ranging  in 

I  to  a  walnut,  usmilly  multij^le  and  attached  to  the  pia  mater. 

ii»  the  dura.     Very  rarely  they  are  found  unassociated  with  tire 

When  j<miiJl  thev  present  a  uniform,  translucent  appearance,  but 

i  Ittft  the  centre  undergrjos  a  fihro-caseous  change,  while  at  the  jwripliery 
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there  is  a  firm,  translucent,  grayish  tissue.  They  may  resemble  large  tubercu- 
loufi  tumors.  The  growtlis  are  most  common  in  the  cerebrum.  They  nuiy  ht 
multiple  and  may  even  attain  a  considerable  size  without  becoming  cascoua. 
Occasionally  gnmmata  undergo  cystic  degeneration.  In  the  cord  large  grovribs 
are  not  so  common. 

In  the  neighborhood  of  the  growths  gummou^  meningitis  occurs,  in  whicii 
all  the  membranes  are  involved.  This  is  more  common  at  the  base,  about  the 
chiasma  and  the  interpeduncular  space,  and  along  the  Sylvian  fissures. 

(2)  Arttmiis^  in  the  form  of  nodular  tumors  on  the  vessels,  which  may 
break  down  or  lead  to  rupture,  or  there  is  a  progressive  obliterative  endarte- 
ritis.   Heubner*s  view  of  the  specific  character  of  these  changes  is  disputed. 

(3)  Degenerative  fibroid  changes,  not  distinctive  anatomically,  but  clin- 
ically directly  connected  with  the  disease,  are  known  as  post-  or  meta-syphilitic. 

Secondiirp  Changes. — In  the  brain  gummatous  arteritis  is  one  of  the  com- 
mon causes  of  softening,  which  may  be  extensive,  a.^  when  the  middle  cerebral 
artery  is  involved,  or  when  there  is  a  large  patch  of  meningitis,  lii  such 
instances  the  proce^is  is  really  a  meningo-encephalitis,  and  the  symptoms  are 
due  to  the  secondaiT  changes,  not  directly  to  the  gumma.  In  the  neighborhood 
of  a  gumma  intense  encephalitis  or  myelitis  may  occur,  and  within  a  few  days 
change  the  clinical  picture. 

S^'philitic  di?iease  of  the  nerve-centres  occurs  usually  in  the  acquired  form. 
In  the  congenital  cases  the  tumors  usually  occur  early,  hut  may  be  as  late  us 
the  twenty-first  year.  Of  late  years  it  has  been  recognized  that  the  nervous 
lesions  may  occur  very  early  in  the  disease,  even  before  the  induration  of  the 
primary  sore  has  gone.  In  a  majority  of  the  cases  brain  symptoms  come  on 
within  three  or  four  years  after  infection. 

Symptoms. — The  chief  features  of  cerebral  syphilis  are  those  of  tumofr 
cerebri,  which  will  be  considere<l  later.    They  may  be  classified  here  as  follows: 

(1)  Psychical  features.  A  sudden  and  violent  onset  of  delirium  may  be 
the  first  symptom.  In  other  instances  prior  to  the  occurreaice  of  delirium 
there  have  been  headache,  alteration  of  character,  and  loss  of  memor\\  The 
condition  may  be  aceompanied  by  con\Tdsions.  There  may  be  no  neuritis,  no 
palsy,  and  no  bxralizing  s>Tnptoms. 

(2)  More  commonly  following  headache,  giddiness,  or  an  excitt^  state 
which  may  amount  to  delirium,  the  patient  has  an  epileptic  seizure  or  a  bemi- 
plegic  attack,  or  there  is  involvement  of  the  nerves  of  the  base.  Some  of  theae 
cases  display  a  prolonged  torpor,  a  special  feature  of  brain  syphilis  to  which 
both  Buzzard  and  Heubner  have  referred,  which  may  persist  for  as  long  ta 
a  month. 

(3)  In  some  cases  the  clinical  picture  is  that  of  general  paralysis — demen- 
tia paralytica. 

(4)  Many  cases  of  cerebral  syphilis  display  the  symptoms  of  brain  tumor 
— headache,  optic  neuritis,  vomiting,  and  convulsions.  Of  these  symptoms 
convulsions  are  the  most  important,  and  l>oth  Foumier  and  Wood  have  laid 
great  stress  on  the  value  of  this  symptom  in  persons  over  thirty.  Tlie  first 
fsymptoms  may,  however,  rather  resemble  those  of  emboli>m  or  thromlwisis; 
thus  there  may  be  sudden  hemiplegia,  with  or  without  los^  of  consciousness. 

The  symptoms  of  spinal  sffphilut  are  extremely  varied  and  may  be  caused 
by  large  gimimatous  growth??  attached  to  the  meninges,  in  which  case  the 
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features  are  those  of  tumor,  by  gummatous  arteritis  with  secondary  soften- 
ing, by  meningitis  with  secondary  cord  changes,  or  by  scleroses  occurring  late 
in  the  disease.  Syphilitic  myelitis  will  be  considered  under  affections  of  the 
spinal  cord. 

Biagnont. — ^The  history  is  of  the  first  importance,  but  it  may  be  extremely 
difficult  to  get  a  trustworthy  account.  Careful  examination  should  be  made 
for  traces  of  the  primary  sore,  for  the  cicatrices  of  bubo,  for  scars  of  the  skin 
eruption  or  throat  ulcers,  and  for  bone  lesions.  The  character  of  the  symp- 
toms is  often  of  great  assistance.  They  are  multiform,  variable,  and  often 
such  as  could  not  be  explained  by  a  single  lesion ;  thus  there  may  be  anoma- 
lous spinal  symptoms  or  involvement  of  the  nerves  of  the  brain  on  both  sides. 
And  lastly  the  result  of  treatment  has  a  definite  bearing  on  the  diagnosis,  as  the 
svmptoms  may  clear  up  and  disappear  with  the  use  of  antisyphilitic  remedies. 

2.  Syphilis  of  the  Respiratory  Organs. 

1.  Syphilis  of  the  Trachea  and  Bronchi. — L.  A.  Conner  (Am.  Jour,  of 
Med.  Sci.,  July,  1903)  has  analyzed  128  recorded  cases  of  syphilis  of  the 
trachea  and  bronchi.  In  56  per  cent  of  the  cases  the  trachea  was  alone  in- 
Tr>ked.  In  only  10  per  cent  were  characteristic  lesions  of  syphilis  foimd  in 
the  lungs.  Bronchial  dilatation  below  the  lesion  was  foimd  in  15  per  cent  of 
the  cases.     In  ten  of  the  cases  the  lesion  occurred  in  congenital  syphilis. 

2.  Syphilis  of  the  Lung. — This  is  a  very  rare  disease.  In  the  2,300  post 
mortems  at  the  Johns  Hopkins  Hospital  there  were  14  cases  with  syphilitic 
di-^ease  in  the  lungs ;  in  8  of  these  the  lesions  were  in  congenital  syphilis.  In 
11  eases  there  were  definite  gummata.  Clinically  the  diagnosis  of  83rphili8 
(^i  the  lung  was  made  in  but  three  cases.  Some  years  ago  Fowler  visited  the 
museums  of  the  London  hospitals  and  the  Royal  College  of  Surgeons,  and 
could  find  only  twelve  specimens  illustrating  syphilitic  lesions  of  the  lungs, 
tvo  of  which  are  doubtful.  For  the  most  full  and, satisfactory  consideration 
of  pulmonary  syphilis,  the  reader  is  referred  to  chapter  xxxvii  of  Fowler  and 
(iodlee's  work  on  Diseases  of  the  Lungs. 

It  occurs  imder  the  following  forms : 

(1)  The  white  pneumonia  of  the  fcetus.  This  may  affect  large  areas  or 
\  an  entire  lung,  which  then  is  firm,  heavy,  and  airless,  even  though  the  child 
\  may  have  been  bom  alive.  On  section  it  has  a  grayish-white  appearance — 
the  so-called  white  hepatization  of  Virchow.  The  chief  change  is  in  the 
alveolar  walls,  which  are  greatly  thickened  and  infiltrated,  so  that,  as  Wagner 
expressed  it,  the  condition  resembles  a  diffuse  syphiloma.  In  the  early  stages, 
for  example,  in  a  seven  or  eight  months'  fcetus,  there  may  be  scattered  miliary 
foci  of  this  induration  chiefly  about  the  arteries.  The  air-cells  are  filled  with 
desquamated  and  swollen  epithelium. 

(2)  In  the  form  of  definite  gummata,  which  vary  in  size  from  a  pea  to 
a  ?W)se-egg.  They  occur  irregularly  scattered  through  the  lung,  but,  as  a 
nile,  are  more  numerous  toward  the  root.  They  present  a  grayish-yellow 
<*s€0U9  appearance,  are  dry  and  usually  imbedded  in  a  translucent,  more  or 
less  firm,  connective  tissue.  In  a  case  from  my  wards  described  by  Council- 
num,  there  was  extensive  involvement  of  the  root  of  the  lungs.  Bands  of  con- 
MctiTe  tissue  passed  inward  from  the  thickened  pleura  and  between  these 
>*™>i8  and  snrroimding  the  gummata  there  was  in  places  a'  mottled  red 
19 
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pneumonic  consolidation.  In  the  caseous  nodules  there  is  typical  hvAliiiQ 
degenenition.  In  a  few  rare  instances  there  are  most  extensive  caw.>"0U8  ^Jin- 
mata  with  softening  and  formation  of  brouchipctatie  cavities,  and  eliniealljr 
a  picture  of  pulmonarv^  tuberculosis  without  the  presence  of  tuliercle  1>aciUi» 
In  one  ea-^e,  a  man  aged  twenty-fieven,  Admitted  in  April,  11)02,  had  had  for 
a  year  cough  and  bloody  expectoration  and  died  of  severe  ha?niopty>is.  Bacilli 
were  never  found  in  the  sputum.  There  were  extensive  caseous  gummaia 
throughout  both  lungs,  with  much  fibrous  thickening,  and  in  the  lower  lobe 
of  the  right  lung  a  cavity  3X5  cm*  in  diameter,  on  the  wall  of  which  u 
branch  of  the  pulmonary  artery  M^as  eroded.  This  is  the  only  instance  aTuong 
my  cases  in  which  there  was  an  extensive  destnirtion  of  the  lung  tissue  with 
the  clinical  picture  simulating  pulmonary  phtiiie^is. 

(3)  A  majority  of  authors  follow  Virchow  in  recognizing  the  fibrous  in- 
terstitial pneumonia  at  the  root  of  the  lung  and  passing  along  the  bronchi  ainl 
vessels  as  probably  syphilitic.  This  much  may  be  said,  tliat  in  certain  ca>ea 
gimimata  are  associated  with  these  fil)roid  changes.  Again,  this  cf»ndition 
alone  is  foimd  in  persons  with  well-marked  syiyhilitic  history  or  with  otlier 
visceral  lesions.  It  seems  in  many  instf\nces  to  be  a  purely  sclerotic  prof^e^s 
advancing  sometimes  from  the  pleura,  niore  couimonly  from  the  root  of  the 
lung,  and  invading  the  interlolmlar  tissue,  gradually  ])roduring  a  more  or  k'sa 
extensive  fibroid  change.  It  rarely  involves  more  than  a  iwrtion  of  a  lolie  or, 
portions  of  the  lobes  at  the  root  of  the  lung.     The  bronchi  are  often  dilated*    ' 

Diagnosis. — It  is  to  l)e  lx)rne  in  mind,  in  the  first  place,  that  hospital  phrsi- 
cians  and  pathologists  the  world  over  bear  witness  to  the  extreme  rarity  of 
lung  s^-philis.  In  the  second  place,  tbe  therapeutic  test  upon  which  so  much 
reliance  is  placcxl  is  by  no  means  conclusive.  With  pulmonary  (uberculosii* 
there  should  now  be  no  confusion,  owing  to  the  readiness  with  which  the  pres- 
ence of  bacilli  is  determined.  Bronchiectasis  in  the  lower  IoIk*  of  a  lung. 
dependent  upon  an  interstitial  pneumonia  of  syphilitic  origin,  could  not  l>e 
distinguished  from  any  other  form  of  the  disease.  In  persons  with  well* 
marked  syphilitic  lesions  elsewhere,  when  obscure  pulmonarv  s^nrnptoms  occur, 
or  if  there  are  signs  of  chronic  interstitial  pneumonia  with  dilated  broachi, 
and  no  tubercle  bacilli  are  present,  the  condition  may  possibly  l)e  due  to  syphi- 
lis. So  far  as  my  experience  goes,  tul>erculous  phtliisis  occurring  in  a  syphi- 
litic 8ul>ject  has  no  special  peculiarities.  The  lesions  of  syphilis  acd  tubercu- 
losis could  of  court^e  coexist  in  a  hing. 

3.  Stfphili^  of  the  Liver, 

1.  Inherited. — (a)  Congpniiah — Gubler  in  1852  first  descril>ed  the  dif-| 
fuse  hepatitis,  which  occurs  in  a  large  percentage  of  all  deatlis  in  congenital 
lues.  While  there  may  be  little  or  no  macroscopical  change,  the  liver  pre- 
serves its  form  and  is  usually  cnlarge<l,  hard  and  resistant,  and  lias  a  yellowish 
color,  compared  by  Trousseau  to  sole-leather,  or  by  Gubler  to  that  of  flint 
Small  grayish  nodules  may  be  seen  on  the  section.  In  other  cases  there  are  I 
definite  gummata  with  extensive  sclerosis. 

The  child  may  be  still-horn  or  die  shortly  after  birth,  or  it  may  be  healthy  ' 
when  born  and  the  liver  enlarges  within  a  few  weeks.     The  organ  is  finn;j 
the  edge  may  be  readily  felt,  usually  far  below  the  navel.    Tlie  spleen  is  «lio 
enlarged.     The  general  features  are  those  of  a  hypertrophic  cirrhosis,  bat 
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jsundice  and  ascites  are  not  common.  Hochsinger  (whose  exhaustive  work 
on  hereditary  83rphilis  has  just  been  completed,  1904)  states  that  of  45  cases 
recovery  took  place  in  30. 

(6)  Delayed  Congenital  Syphilis. — ^The  condition  is  by  no  means  rare. 
Of  132  cases  of  syphilis  hereditaria  tarda  collected  by  Forbes,  in  34  the  liver 
was  involved.  The  children  are  nearly  always  ill-developed,  sometimes  with 
marked  clubbing  of  the  fingers  and  showing  signs  of  infantilism.  Jaundice 
is  rare.     The  liver  is  usually  enlarged,  or  it  may  show  nodular  masses. 

2.  Acquired  Syphilis. — (a)  In  the  secondary  stages  of  the  disease  the 
liver  is  not  often  involved.  Jaundice  may  occur  coincident  with  the  rash 
and  with  the  enlargement  of  the  superficial  glands.  RoUeston  thinks  it  is 
probably  due  to  a  catarrhal  condition  of  the  smaller  ducts,  part  of  a  general 
syphilitic  hepatitis.  There  are  cases  in  which  it  has  passed  on  to  a  state  of 
acate  yellow  atrophy.  The  liver  is  slightly  enlarged.  The  prognosis  is  gen- 
erally good,  (b)  Tertiary  lemons.  The  frequency  with  which  the  liver  is  in- 
volved in  syphilis  in  adults  is  very  variously  estimated.  J.  L.  Allen,  quoted 
bv  Rolleston,  found  37  cases  of  hepatic  gummata  among  11,629  autopsies  at 
St.  George's  Hospital,  27  cases  in  which  cicatrices  alone  were  present.  Flex-^ 
ntfr  at  the  Philadelphia  Hospital  found  88  cases  of  hepatic  syphilis  among- 
5.r»>8  autopsies.  Among  2,300  autopsies  at  the  Johns  Hopkins  Hospital  (Pro- 
fessor Welch)  there  have  been  47  cases  of  syphilis  of  the  liver,  gummata  in  19,. 
scars  in  16,  cirrhosis  in  21  cases;  6  of  the  cases  were  congenital.  My  experi- 
enc-e  coincides  with  that  of  Einhom  and  of  Stockton,  who  hold  that  in  the 
United  States  the  disease  is  by  no  means  uncommon.  In  21  cases  the  diagnosis 
of  syphilis  of  the  liver  was  made  clinically. 

Anatomically  the  lesions  may  be  either  gummata  or  scars  or  a  syphilitic 
K-lerosis.    The  gummata  range  in  size  from  a  pea  to  an  orange.    When  small 
they  are  pale  and  gray;  the  larger  ones  present  yellowish  centres;  but  later 
there  is  a  **  pale,  yellowish,  cheese-like  nodule  of  irregular  outline,  surroimded 
Iv  a  fibrous  zone,  the  outer  edge  of  which  loses  itself  in  the  lobular  tissue,  the 
lobules  dwindling  gradually  in  its  grasp.     This  fibrous  zone  is  never  very 
broad :  the  cheesy  centre  varies  in  consistence  from  a  gristle-like  toughness  to 
t  pulpy   softness;  it   is   sometimes   mortar-like,   from   cretaceous   change" 
(Wilkii).     They  may  form  enormous  tumors,  as  in  the  remarkable  one  figured 
on  page  351  in  Rolleston's  work  on  Diseases  of  the  Liver.     They  may  be  felt 
^ji  large  as  an  orange  beneath  the  skin  in  the  epigastrium  and  they  may  dis- 
appear with  the  same  extraordinary  rapidity  as  the  subcutaneous  or  periosteal 
gumma.     Macroscopically  they  may  indeed  at  first  look  like  massive  cancer. 
Extensive  caseation,  softening  and  calcification  may  occur.     The  syphilitic 
i^rs  are  usually  linear  or  star-shaped.     They  may  be  very  numerous  and 
divide  the  liver  into  small  sections — the  so-called  botyroid  organ,  of  which  a 
wnarkable  example  is  figured  in  my  Lectures  on  Abdominal  Tumors.     The 
^^>hilitic  cirrhosis  is  usually  combined  with  gummata,  or  with  marked  scar- 
^^  in  the  portal  canal,  leading  to  lobulation  of  the  organ,  but  the  ordinary 
iQoltilobular  cirrhosis  is  not  common. 

IjBptoiiiB. — In  the  first  place  the  clinical  picture  may  be  that  of  cirrhosis 
-^ight  jaundice,  fever,  portal  obstruction,  ascites.  There  may  not  be  the 
rfilAtert  suspicion  of  the  sjrphilitic  nature  of  the  case.  One  of  my  patients 
^  been  tapped  thirteen  times  before  admission  to  the  hospital.    The  diag- 
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nosis  was  made  by  finding  the  gummata  on  the  shins.  She  recovered 
promptly. 

In  a  second  group  of  cases  the  patient  is  anaemic,  passes  large  quantities 
of  pale  urine  containing  albumin  and  tube-casts;  the  liver  is  enlarged,  per- 
haps irr^ular,  and  the  spleen  also  is  enlarged.  Dropsical  symptoms  may 
supervene,  or  the  patient  may  be  carried  oflE  by  some  intercurrent  disease. 
Extensive  amyloid  degeneration  of  the  spleen,  the  intestinal  mucosa,  and  of 
the  liver,  with  gummata,  are  found. 

Thirdly,  in  a  very  important  group  the  symptoms  are  those  of  tumor  of 
the  liver,  causing  pain  and  distress,  and  on  examination  an  irregular  mass 
is  discovered.  The  tumor  may  be  large,  causing  a  prominent  bulging  in  the 
epigastrium.  Naturally  carcinoma  is  thought  of,  as  there  may  be  nothing  to 
suggest  syphilis.  In  other  cases  the  history  or  the  presence  of  gummata  else- 
where should  aid  in  the  diagnosis.  In  other  instances  the  rapid  disappearance 
under  treatment  even  of  a  large  visible  tumor  makes  the  syphilitic  nature  quite 
positive.  Lastly,  in  a  few  cases  the  irregular  fever  with  enlargement  and  irr^- 
ularity  of  the  liver  may  suggest  suppuration,  or  the  imif orm  great  enlargement 
of  the  organ  hypertrophic  biliary  cirrhosis,  while  thefe  are  some  cases  in  which 
the  spleen  is  so  greatly  enlarged,  the  anaemia  so  pronounced,  and  the  liver  small 
and  contracted  that  the  diagnosis  of  splenic  anaemia  is  made. 

4.  Syphilis  of  the  Digestive  Tract. 

The  cesophagus  is  very  rarely  affected.  Stenosis  is  the  usual  result 
Syphilis  of  the  stomach  is  excessively  rare.  Flexner  has  reported  a  remark- 
able case  in  association  with  gummata  of  the  liver.  He  has  collected  14  cases 
in  the  literature.  Syphilitic  ulceration  has  been  found  in  the  small  intestine 
and  in  the  caecum. 

The  most  common  seat  in  this  tract  is  the  rectum.  The  affection  is  found 
most  commonly  in  women,  and  results  from  the  growth  of  gummata  in  the 
submucosa  above  the  internal  sphincter.  The  process  is  slow  and  tedious, 
and  may  last  for  years  before  it  finally  induces  stricture.  The  symptoms  are 
usually  those  of  narrowing  of  the  lower  bowel.  The  condition  is  readily  rec- 
ognized by  rectal  examination.  The  history  of  gradual  on-coming  stricture, 
the  state  of  the  patient,  and  the  fact  that  there  is  a  hard,  fibrous  narrowing, 
not  an  elevated  crater-like  ulcer,  usually  render  easy  the  diagnosis  from  malig- 
nant disease.  In  medical  practice  these  cases  come  under  observation  for 
other  symptoms,  particularly  amyloid  degeneration;  and  the  rectal  disease 
may  be  entirely  overlooked,  and  only  discovered  post  mortem. 

5.  Circulatory  System. 

Syphilis  of  the  Heart. — A  fresh,  warty  endocarditis  due  to  syphilis  is  not 
recognized,  though  occasionally  in  persons  dead  of  the  disease  this  form  is 
present,  as  is  not  uncommon  in  conditions  of  debility.  Outgrowths  on  the 
valves  in  connection  with  gummata  have  been  reported  by  Janeway  and  others. 
Loomis  groups  the  lesions  into:  (1)  Gummata,  recent  or  old;  (2)  fibroid 
induration,  localized  or*  diffuse:  (3)  amyloid  degeneration;  and  (4)  endar- 
teritis obliterans.  I.  Adler  claims  that  changes  in  the  blood-vessels  of  the 
walls  of  the  heart  are  common  both  in  congenital  and  acquired  syphilis,  efen 
in  cases  without  clinical  symptoms  or  gross  lesions. 
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Rnptare  may  take  place^  as  in  the  cases  reported  by  Dandridge  and  Nalty^ 
or  sudden  death,  as  in  the  eases  of  Cayley  and  Pearce  Grould ;  indeed,  sudden 
death  is  frequent,  occurring  in  21  of  63  cases  (Mracek). 

Syphilis  of  the  Arteries. — Sjrphilis  plays  an  important  role  in  arterio-scle- 
roeis  and  aneurism.  Its  connection  with  these  processes  will  be  considered 
later ;  here  we  shall  refer  only  to  the  sjrphilitic  arteritis,  which  occurs  in  two 
forms : 

(a)  An  obliterating  endarteiptis,  characterized  by  a  proliferation  of  the 
sab^idothelial  tissue.  The  new  growth  lies  within  the  elastic  lamina,  and 
may  graduaUy  fill  the  entire  lumen ;  hence  the  term  obliterating.  The  media 
and  adventitia  are  also  infiltrated  with  small  cells.  This  form  of  endarteritis 
described  by  Heubner  is  not,  however,  characteristic  of  syphilis,  and  its  pres- 
ence alone  in  an  artery  could  not  be  considered  pathognomonic.  If,  howcTcr, 
there  are  gummata  in  other  parts,  or  if  the  condition  about  to  be  described 
exists  in  adjacent  arteries,  the  process  may  .be  regarded  as  syphilitic. 

(ft)  Oummaious  Periarteritis. — With  or  without  involvement  of  the  in- 
tiina,  nodular  gummata  may  develop  in  the  adventitia  of  the  artery,  produc- 
ing globular  or  ovoid  swellings,  which  may  attain  considerable  size.  They 
ire  not  infrequently  seen  in  the  cerebral  arteries,  which  seem  to  be  specially 
pnme  to  this  affection.  This  form  is  specific  and  distinctive  of  syphilis.  The 
disease  usually  affects  the  smaller  vessels  and  may  be  found  in  the  coronary 
trteries,  and  particularly  in  those  of  the  brain. 

6.  Renal  Syphilis, 

(a)  Gummata  occasionally  are  found  in  the  kidneys,  particularly  in  cases 
in  which  there  is  extensive  gummatous  hepatitis.  They  are  rarely  numerous, 
and  occasionally  lead  to  scattered  cicatrices.  Clinically  the  affection  is  not 
recognizable. 

(6)  Acute  Syphilitic  Nephritis. — This  condition  has  been  carefully  stud- 
ied by  the  French  writers  and  by  Lafleur,  of  Montreal.  It  is  estimated  to 
occur  in  the  secondary  stage  in  about  3.8  per  cent,  and  may  occur  in  from 
three  to  six  months,  sometimes  later,  from  the  initial  lesion.  The  outlook 
is  good,  though  often  the  albuminuria  may  persist  for  months;  more  rarely 
duronic  Bright's  disease  follows.  In  a  few  instances  S3rphilitic  nephritis  has 
proved  rapidly  fatal  in  a  fortnight  or  three  weeks.  The  lesions  are  not  spe- 
cific, but  are  similar  to  those  in  other  acute  infections. 

7.  Syphilitic  Orchitis. 

This  affection  is  of  special  significance  to  the  physician,  as  its  detection 
frequently  clinches  the  diagnosis  in  obscure  internal  disorders.  Syphilis  occurs 
in  the  testes  in  two  forms : 

{a)  The  gummatous  growth,  forming  an  indurated  mass  or  group  of 
masses  in  the  substance  of  the  organ,  and  sometimes  difficult  to  distinguish 
from  tuberculous  disease.  The  area  of  induration  is  harder  and  it  affects 
the  body  of  the  testes;  while  tubercle  more  commonly  involves  the  epididymis. 
It  rarely  tends  to  invade  the  skin,  or  to  break  down,  soften,  and  suppurate, 
md  is  usually  painless. 

(6)  There  is  an  interstitial  orchitis  regarded  as  syphilitic,  which  leads 
to  fibroid  induration  of  the  gland  and  gradually  to  atrophy.     It  is  a  slow. 
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progreseive  change,  coming 
more  than  another* 


m  wiUiout  pain,  usually  inTolving  one  or 


Diagnosis,  Treatment,  etc. 

General  Diagnosis  of  Syphilis, — There  is  seldom  any  doubt  concerning  the 
existence  of  :?yphilitic  lesions.  The  negative  statements  of  the  patient  muat 
he  taken  with  extreme  caution,  as  persons  will  lie  deliberately  with  reference 
to  primary  infection,  when  it  is  in  their  be?t  interest  to  make  a  straiglit for- 
ward truthful  statement.  Syphilid  is  common  in  the  community,  and  is  no 
I'especter  of  age,  sex,  or  station  in  life.  It  is  possible  that  the  primary  son* 
may  have  been  of  trifling  extent,  or  urethral  and  masked  by  a  gonorrhoea,  and 
the  patient  may  not  have  had  severe  secondary  symptoms,  but  such  instance's 
are  extremely  rare.  Inquiries  should  be  made  into  the  history  to  ascertain  if 
the  patient  ha^:?  had  skin  rashes,  sore  throat,  or  if  the  hair  has  fallen  out.  Care- 
ful inspection  should  be  made  of  the  throat  and  skin  for  signs  of  old  lesions. 
Scars  in  the  groins,  the  result  of  buboes,  are  uncertain  evidences  of  s^-philitic 
infection.  The  cicatrices  on  the  legs  are  often  copper-col oreil,  though  this  can 
not  be  regardful  as  peculiar  to  syphilis.  The  bones  should  be  examined  for 
nodes.  In  doubtful  cases  tlie  scar  of  the  primary  sore  may  l>e  found,  or  there 
may  be  signs  of  atrophy  or  of  hardening  of  the  testes.  In  women.  .^^fK^jial 
e^tress  has  been  laid  upon  the  occiirrenc*e  of  frequent  niiscarriages,  which,  in 
connection  with  other  tjrcumstanees,  are  always  suggestive. 

In  the  congenital  disease,  the  occurrence  within  the  first  three  montlts  of 
jsnuflles  and  skin  rash  is  conclusive.  Later,  the  characters  of  the  syphilitic 
facies,  already  referred  to,  often  give  a  clew  to  the  nature  of  some  obscure 
visceral  lesion.  Other  distinctive  features  are  the  s^mmetric-al  developraeDt 
of  nodes  on  the  bones,  and  the  interstitial  keratitis. 

In  iloubtful  cases  much  stress  is  laid  by  some  writers  upon  the  therapea* 
tic  test,  by  placing  the  patient  upon  antisyphilitic  treatment.  In  the  case  of 
an  obstinate  skin  rasli  uf  iloubtful  character,  which  has  resisted  all  other 
forms  of  medication,  this  has  mueh  greater  weight  than  in  obscure  visceral 
lesious.  I  have  on  several  occasions  known  such  markcnl  improvement  to 
follow  large  doses  of  iodide  of  potassium  that  the  diagnosis  of  syphilitic  legion 
was  greatly  strengthene<l,  but  the  subsequent  course  and  the  post  mortem  hiive 
ishown  that  the  disease  was  not  syphilis. 

Prophylaxis^ — Irregular  intercourse  has  existed   from   the  liCginntiig  of 
recorded  history,  and  unless  man*s  nature  wholly  changes — and  of  (hi*  yr$ 
can  have  no  hope — will  continue,     Resisting  all   attempts  at  snlutinn.  the 
tsocial   evil   remains  the  great   blot   upon  our  civilizatinn,   and    ine  • 
blended  with  it  is  the  question  of  the  prevention  of  syphilis.     Two  i 
jtfe  available — ^the  one  persouaL  the  other  administrative. 

Personal  purity  is  the  prophylaxis  wdiich  we,  as  physicians,  are  esf>e<nall? 
bound  to  advocate.  Continence  may  be  a  hard  condition  (to  some  hanler 
than  to  others),  but  it  can  be  l>orne,  and  it  is  our  duty  to  urge  this  k*sson 
upou  young  and  old  who  seek  our  advic*e  in  matters  >iexual.  Certainly  it  i^ 
better,  as  St.  Paul  says,  to  marry  than  to  hum,  but  if  the  former  is  not  fi 
ible  there  are  other  altars  than  those  of  Venus  upon  which  a  young  man  mai 
light  fire^.  He  may  practise  at  least  two  of  the  fi\e  means  by  which,  as  rhe 
physician  RomUbilis  counselled  Panurge,  carnal  concupiscence  may  be  cool 
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and  quelled — ^hard  work  of  body  and  hard  work  of  mind.  Idleness  is  the 
mother  of  lechery ;  and  a  young  man  will  find  that  absorption  in  any  pursuit 
will  do  much  to  cool  passions  which,  though  natural  and  proper,  can  not  in 
the  exigencies  of  our  civilization  always  obtain  natural  and  proper  gratification. 

To  carry  out  successfully  any  administrative  measures  seems  hopeless,  at 
any  rate,  in  our  Anglo-Saxon  civilization.  The  state  accepts  the  responsi- 
bility of  guarding  citizens  against  small-pox  or  cholera,  but  in  dealing  with 
syphilis  the  problem  has  been  too  complex  and  has  hitherto  bafifled  solution. 
Inspection,  s^regation,  and  regulation  are  difficult,  if  not  impossible,  to  carry 
out,  and  public  sentiment  is  bitterly  opposed  to  this  plan.  The  compulsory 
registration  of  every  case  of  gonorrhoea  and  syphilis,  with  greatly  increased 
facilities  for  thorough  treatment,  offer  a  more  acceptable  alternative. 

Treatment. — We  must  admit  that  various  constitutions  react  very  diflEer- 
ently  to  the  poison  of  syphilis.  There  are  individuals  who,  although  receiving 
brief  and  unsatisfactory  treatment,  display  for  years  no  traces  of  the  disease. 
On  the  other  hand,  there  are  persons  thoroughly  and  systematically  treated 
from  the  outset  who  from  time  to  time  show  well-marked  indications  of  syphi- 
lis. Certainly  there  are  grounds  for  the  opinion  that  persons  who  have  suf- 
fen?d  very  slightly  from  secondary  symptoms  are  more  prone  to  have  the 
severer  visceral  lesions  of  the  later  stage. 

When  we  consider  that  syphilis  is  one  of  the  most  amenable  of  all  diseases 
to  treatment,  it  is  lamentable  that  the  later  stages  which  come  under  the 
charge  of  the  physician  are  so  common.  This  results,  in  great  part,  from 
(arelessness  of  the  patient,  who,  wearied  with  treatment,  can  not  understand 
why  he  should  continue  to  take  medicine  after  all  the  symptoms  have  disap- 
pean-d:  but,  in  part,  the  profession  also  is  to  blame  for  not  insisting  more 
iir^rently  in  every  instance  that  acquired  syphilis  is  not  cured  in  a  few  months, 
but  takes  at  least  two  years,  during  which  time  the  patient  should  be  under 
careful  supervision.  The  treatment  of  the  disease  is  now  practically  narrowed 
to  the  use  of  two  remedies,  justly  termed  specifics — ^namely,  mercury  and 
i'^lide  of  potassium.  The  former  is  of  special  service  in  the  secondary,  the 
latter  in  the  tertiary  manifestations  of  the  disease;  but  they  are  often  com- 
binetl  with  advantage. 

Mercury  may  be  given  by  the  mouth  in  the  form  of  gray  powder,  the 
hydrarg>Tum  cum  creta,  which  Hutchinson  recommends  to  be  given  in  pills, 
on«>orrain  doses  with  a  grain  of  Dover's  powder.  One  pill  from  four  to  six 
times  a  day  will  usually  suffice.  I  warmly  endorse  the  excellent  results  which 
are  obtaine<l  by  this  method,  under  which  the  patient  often  gains  rapidly  in 
wei^'ht.  and  the  general  health  improves  remarkably.  It  may  be  continued 
for  months  without  any  ill  effects.  Other  forms  given  by  the  mouth  are  the 
pilules  of  the  biniodide  (gr.  •^),  or  of  the  protiodide  (gr.  -t),  three  times  a 
d.*y.  "If  mercury  be  begun  as  soon  as  the  state  of  the  sore  permits  of  diagno- 
•i-.  and  continued  in  small  but  adequate  doses,  the  patient  will  usually  escape 
l>'»th  sore  throat  and  eruption"  (Jonathan  Hutchinson). 

Inunction  is  a  still  more  effective  means.  A  drachm  of  the  ordinary  mer- 
furial  ointment  is  thoroughly  rubbed  into  the  skin  every  evening  for  six  days; 
on  the  seventh  a  warm  bath  is  taken,  and  on  the  eighth  the  mercurial  course 
i»»  reisumed.  At  least  half  an  hour  should  be  given  to  each  inunction.  It  is 
well  to  apply  it  at  different  places  on  successive  days.     The  sides  of  the  chest 
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and  abdomen  and  the  inner  surfaces  of  the  arms  and  thighs  are  the  best 
positions. 

The  mercury  may  be  given  by  direct  injection  into  the  muscles.  If  proper 
precautions  are  taken  in  sterilizing  the  syringe,  and  if  the  injections  are  made 
into  the  muscles,  not  into  the  subcutaneous  tissue,  abscesses  rarely  result. 
One-third  of  a  grain  of  the  bichloride  in  twenty  drops  of  water  may  be  injected 
once  a  week,  or  from  one  to  two  grains  of  calomel  in  glycerin  (20  minims). 

Still  another  method,  greatly  in  vogue  in  certain  parts  of  the  Continent 
and  in  institutions,  is  fumigation.  It  may  be  carried  out  effectively  by  means 
of  Lee's  lamp.  The  patient  sits  on  a  chair  wrapped  in  blankets,  with  the 
head  exposed.  The  calomel  is  volatilized  and  deposited  with  the  vapor  on  the 
patient's  skin.  The  process  lasts  about  twenty  minutes,  and  the  patient  goes 
to  bed  wrapped  in  blankets  without  washing  or  drying  the  skin. 

A  patient  under  mercurial  treatment  should  avoid  stimulants  and  live  a 
regular  life,  not  necessarily  abstaining  from  business.  Green  vegetables  and 
fruit  should  not  be  taken.  Salivation  is  to  be  avoided.  The  teeth  should  be 
cleansed  twice  a  day,  and  if  the  gums  become  tender,  the  breath  fetid,  or  the 
tongue  swollen  and  indented,  the  drug  should  be  suspended  for  a  week  or 
ten  days. 

In  congenital  s^-philis  the  treatment  of  cases  bom  with  bullae  and  other 
signs  of  the  disease  is  not  satisfactory,  and  the  infants  usually  die  within  a 
few  days  or  weeks.  The  child  should  be  nursed  by  the  mother  alone,  or,  if 
this  is  not  feasible,  should  be  hand-fed,  but  under  no  circumstances  should  a 
wet-nurse  be  employed.  The  child  is  most  rapidly  and  thoroughly  brought 
under  the  influence  of  the  drug  by  inunction.  The  mercurial  ointment  may 
be  smeared  on  the  flannel  roller.  This  is  not  a  very  cleanly  method,  and 
sometimes  rouses  the  suspicion  of  the  mother.  It  is  preferable  to  give  the 
drug  by  the  mouth,  in  the  form  of  gray  powder,  half  a  grain  three  times  a  day. 
In  the  late  manifestations  associated  with  bone  lesions,  the  combination  of 
mercury  and  iodide  of  potassium  is  most  suitable  and  is  well  given  in  the  form 
of  Gilbert's  syrup,  which  consists  of  the  biniodide  of  mercury  (gr.  j),  of 
potassium  iodide  (Jss.),  and  water  (oij)-  Of  this  a  dose  for  a  child  under 
three  is  from  five  to  ten  drops  throe  times  a  day,  gradually  increased.  Under 
these  measures,  the  cases  of  congenital  s^-philis  usually  improve  with  great 
rapidity.  The  medication  should  be  continued  at  intervals  for  many  months, 
and  it  is  well  to  watch  these  patients  carefully  during  the  period  of  second 
dentition  and  at  puberty,  and  if  necessary  to  place  them  on  specific  treatment. 

In  the  treatment  of  the  visceral  lesions  of  svphilis,  which  come  more  dis- 
tinctly witliin  the  province  of  the  physician,  iodide  of  potassium  is  of  equal 
or  even  greater  value  than  mercur}'.  Under  its  use  ulcers  rapidly  heal,  gum- 
matous tumors  melt  away,  and  we  have  an  illustration  of  a  specific  action  only 
equalled  by  that  of  mercury  in  the  secondar}'  stages,  by  iron  in  certain  forms 
of  anaemia,  and  by  quinine  in  nuilaria.  It  is  as  a  rule  well  borne  in  an  initial 
dose  of  10  irrains:  given  in  milk  the  patient  does  not  notice  the  taste.  It 
should  U*  crradually  increased  to  30  or  more  grains  three  times  a  day.  In 
syphilis  of  the  ner\ous  system  it  may  be  used  in  still  larger  do^es.  Seguin, 
who  specially  insisted  upi>n  the  advantage  of  this  plan,  urged  that  the  drug 
should  be  pusluxl,  as  good  effects  were  not  obtained  with  the  moderate  doses. 

When  sj'philitic  hepatitis  is  susj^ected  the  combination  of  mercoiy  and 
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iodide  of  potassium  is  most  satisfactory.  If  there  is  ascites^  Addison's  pill 
(as  it  is  often  called)  of  calomel,  digitalis,  and  squills  will  be  found  very 
useful.  A  patient  of  mine  with  recurring  ascites,  on  whom  paracentesis  was 
repeatedly  performed  and  who  had  an  enlarged  and  irregular  liver,  took  this 
pill  for  more  than  a  year  with  occasional  intermissions,  and  ultimately  there 
was  a  complete  disappearance  of  the  dropsy  and  an  extraordinary  reduction 
in  the  volume  of  the  liver.  Occasionally  the  iodide  of  sodium  is  more  satis- 
factory than  the  iodide  of  potassium.  It  is  less  depressing  and  agrees  better 
with  the  stomach. 

Syphilis  and  Marriage.— Vjyon  this  question  the  family  physician  is  often 
called  to  decide.  He  should  insist  upon  the  necessity  of  two  full  years  elaps- 
ing between  the  date  of  infection  and  the  contracting  of  marriage.  This,  it 
should  be  borne  in  mind,  is  the  earliest  possible  limit,  and  marriage  should  be 
allowed  only  if  the  treatment  has  been  thorough  and  if  at  least  a  year  has 
passed  without  any  manifestation  of  the  disease. 

Syphiiis  and  Life  Insurance, — An  individual  with  syphilis  can  not  be  re- 
garded as  a  first-class  risk  imless  he  can  furnish  evidence  of  prolonged  and 
thorough  treatment  and  of  immunity  for  two  or  three  years  from  all  mani- 
festations. Even  then,  when  we  consider  the  extraordinary  frequency  of  the 
cerebral  and  other  complications  in  persons  who  have  had  this  disease  and 
who  may  even  have  imdergone  thorough  treatment,  the  risk  to  the  company 
is  certainly  increased  (see  Bramwell,  Clinical  Studies,  vol.  i). 

ZXXn.  GONOBBHCEAL  INFECTION. 

Gonorrhoea,  one  of  the  most  widespread  and  serious  of  infectious  diseases, 
presents  many  features  for  consideration.  As  a  cause  of  Hl-health  and  dis- 
ability the  gonococcus  occupies  a  position  of  the  very  first  rank  among  its 
fdlows.  While  the  local  lesion  is  too  often  thought  to  be  trifiing,  in  its  singu- 
lar obstinacy,  in  the  possibilities  of  permanent  sexual  damage  to  the  individ- 
ual himself  and  still  more  in  the  "grisly  troop''  which  may  follow  in  its 
train,  gonorrhoeal  infection  does  not  fall  very  far  short  of  syphilis  in  impor- 
tance. 

The  importance  of  the  infection  in  children  has  been  much  dwelt  upon 
of  late,  particularly  as  in  them  the  severer  systemic  lesions  are  liable  to  occur, 
but  more  especially  from  the  wide-spread  and  obstinate  character  of  the  epi- 
demics in  institutions.  The  gonococcus  vaginitis  and  the  ophthalmia  are 
very  serious  diseases  in  children's  hospitals  and  in  infants'  homes.  The  story 
of  the  gonococcus  infection  in  the  Babies'  Hospital,  Xew  York,  for  the  past 
deven  years,  as  told  by  Holt  (X.  Y.  Med.  Jour.,  March,  1905),  illustrates  the 
singular  obstinacy  of  the  infection.  In  spite  of  the  greatest  care  and  pre- 
caution, there  were  in  1903  65  cases  of  vaginitis,  with  2  of  ophthalmia  and 
12  of  arthritis.  In  1904  there  were  52  cases  of  vaginitis,  only  16  of  which 
would  have  been  recognized  without  the  bacteriological  examination.  In  all. 
in  the  eleven  years,  there  were  273  cases  of  vaginitis,  only  6  with  ophthalmia 
and  26  with  arthritis.  Holt  urges  isolation  and  prolonged  quarantine  as  the 
only  measures  to  combat  successfully  the  disease. 

The  immediate  and  remote  effects  of  the  gonococcus  may  be  considered 
mder — 
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I.  The  primary  infection. 

II.  The  spread  in  the  genitourinary  organs  by  direct  continuity  of  sur- 
face, 

III.  Systemic  gonorrhoea!  infection. 

The  primarii  hsioii  we  need  not  here  consider,  but  we  may  call  atti?u- 
tioD  to  the  fre<iueiicy  of  the  camplication.s,  such  as  periurethral  absce.-is,  p>n- 
orrhtTtal  prostatitis  in  the  male,  and  vaginitis,  endocervicitis,  and  inflammation 
of  the  glands  of  Bartholini  in  the  female. 

Perhaps  the  uiost  ticrious  of  all  the  sequels  of  gonorrhcea  are  those 
which  result  from  ihv  spread  by  direct  continuity  of  tissue.  Gonorrbipal  sal- 
pingitis has  been  shown  to  be  a  not  infrequent  event.  Metritis  and  ovaritifl 
axe  al^o  occati!  ion  ally  met  with,  and  peritonitis.  The  gonococcus  has  \m*n 
found  in  pure  culture  in  cases  of  acute  general  peritonitis.  Equally  impor- 
tant is  the  cystitis,  which  h  probably  much  more  frcfjuently  the  result  of  a 
mijted  infection  than  due  to  the  gonococcus  itself.  There  is  some  danger  of 
extension  upward  through  the  ureters  to  the  kidneys.  The  pyelitis,  like  the 
cystitis,  is  usually  a  mixed  infection. 

Systemic  Go\"orrh(eal  Ikfectiok. 

1.  Oonorrhceal  Septicaemia  and  Pyemia. — The  fever  associated  with  the 
primary  disease  is  not  an  indication  of  a  general  infection,  but  probably  fol- 
lows the  absorption  of  toxins.  The  presence  of  the  gonococcus  may  be  demoD- 
strated  in  the  blood,  usually  in  connection  with  some  local  lesion,  in  which 
the  patient  succumbed  to  an  acute  endocarditis.  In  one  remarkable  case  fol- 
lowing the  gonorrhoea  the  patient  had  an  irregular  fever  for  weck=^.  The 
gonococei  were  isolated  from  the  blood  in  pure  culture.  There  was  no  endo- 
carditis and  the  patient  recovered.  Instances  of  severe,  rapidly  fatal  general 
infection  in  gonorrhoea  are  probably  always  associated  with  foci  of  suppum- 
tion  in  the  urinary  tract.  I  examined  in  Montreal  a  remarkable  case  of  nipid 
gonorrhceal  sepsis  in  a  young  man,  who  within  ton  days  of  the  primary  lesion 
was  seized  with  severe  chills!  and  high  fever.  lie  rapidly  became  unconscious, 
the  fever  persisted,  and  he  fell  into  a  condition  of  profound  toxtemia  and  died 
early  on  the  morning  of  the  fourth  day  from  the  chill.  At  the  autopsy,  which 
was  made  aljout  twelve  hours  after  death,  there  was  an  acute  urethritis  and  a 
small  prostatic  abscess  not  more  than  2  or  3  em.  in  diameter.  The  bbxKl  waa 
fluid,  tarry  black,  and  unlike  anything  I  have  ever  seen  before  or  since. 

Gonorrhosal  Endocarditis. — This  is  a  frequent  and  serious  compUcation. 
Thayer  has  analyzed  the  cases  which  have  been  in  my  wards,  11  in  all.  In  6 
the  gonococei  were  demonstrated  morphologically  and  by  blood  culture.  Id 
2  cases  they  were  demonstratctl  only  by  staining.  In  2  instances  there  witre 
mixed  infections.     One  case  was  t^^pical  clinically  and  at  autopsy. 

Of  other  cardiac  lesions,  pericarditis  occurrwl  in  7  of  the  30  fatal  ca;9cs 
collected  by  Thayer  and  Laze^r. 

Acute  niym'arditis  was  present  in  Councilman's  case. 

2,  Gonorrhoea!  Arthritis* — In  many  respects  this  is  the  most  damaging, 
disabling,  and  ^eriouB  of  all  the  complications  of  gonorrhira.  Clement  Xmvsa 
has  collected  23  cases  in  children,  of  which  18  followed  ophthalmia  neona- 
torum. It  occurs  more  frequently  in  males  than  in  females.  In  a  series  f>f 
252  cases  collected  by  Northrup,  230  were  in  males;  130  cases  were  bi»lir«ai 
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tioly  iod  thirty  jrears  of  age.     It  occurs,  as  a  rule,  during  an  acuto  attack 

itt gmorrhctB^     In  2(i8  of  Nor(hrup*s  series  there  was  a  urethral  discharge 

wink  m  hc>!»pit&L     It  may  occur  a,s  (he  attack  suhsiiles,  or  even  when  it  has 

-  faoom^  chronic.     A  gonorrhccal  artliriti.^  of  •.^rcat  intensity  may  occur  in  a 

iif»ljr  tnarriwl  woman  infected  by  an  old  gleet  in  her  hushand.     As  a  rule. 

aarf  joiatB  are  affected.     In  Northrup's  stories  three  or  more  joints  were 

iCttfed  in  175  cttiH*i?,  one  joint  in  5G  cases.     It  is  peculiar  in  attacking  certain 

jmai§  which  are  rarely  involved  in  acute  rheumatism,  as  the  sterna-clavicular, 

the  IJihT-vertcbraK  the  temporo-maxillary  and  sacro-iliac. 

The  anatomical  chanfffs  are  variable.  The  inflammation  is  often  peri- 
flrtiralar,  and  extendi^  along  the  sheatlis  of  the  tendons.  When  effusion  occurs 
tn  th#»  joint*  it  nin*ly  becomes  purulent.  It  has  uiore  comnionly  the  charac- 
:'  a  synovitif.  About  the  wrist  and  hand  suppuration  sometimes  occurs 
_  ,„ti  Aiieath:^.  It  has  been  suggested  that  the  simple  arthritis  or  s^Tiovitis 
fnUiiWB  absorption  of  ptomaine«^  from  the  urethral  discharge,  while  the  more 
flpvefip  «iitr  iij  forms  are  due  to  infection  with  pus  organisms*     It  has 

How  been  y  shown  that  tlie  gonococcus  itself  may  be  present  in  the 

ioflaiiK^  joint  or  in  the  peri-arthritic  exudate.  The  gonococcus  may  often 
Wirfvlmined  in  pure  culture  from  the  joints.  Sometimes  the  cultures  are  nega- 
tmi  in  oth<?r  instances  there  is  a  mixed  infection  ^rith  staphylrjcocci  or 
itrppCococei. 

BHirifiil  Coune. — ^Variability  and  obstinacy  are  the  two  most  distinguish* 
isf  fealiuvA.     The  following  are  the  most  important  clinical  forms: 

{a}  Arthrnlgic,  in  which   there  are   wandering  pains  about  the  joints, 
Wbiwtrt  rednesis  or  swelling.     These  persist  for  a  long  time. 

Ih)  Pott/nrthritic,  in  which  several  joints  become  alTected,  just  as  in 
iriiitiitr  articular  rheumatism.  The  fever  is  slight;  the  local  intlamntation 
Bat  ftx  it«ell  in  one  joint,  but  more  commonly  several  become  swollen  and 
tflider.     Ill  this  fonn  cerebral  and  cardiac  complications  may  fxrur. 

\r)  Acute  gonorrhcpal  arthnfis,  in  which  a  single  articulation  becomes 
miAmkh  tntolvinL  The  pain  is  severe,  the  swelling  extensive,  and  due  chiefly 
1i  ftri-articular  cpdcma.  The  general  fever  is  not  at  all  proportionate  to  the 
iataiiity  of  the  b>eal  signs.  The  exudate  usually  resolves,  though  suppura- 
twi  i«i»»]onally  sup«*rvenes. 

{i\  Chrfmir  Jit/drfirthroyi^. — This  is  usually  mono-articulan  and  is  par- 
tWaily  apt  to  involve  the  knee»  It  comes  on  often  without  pain,  redness, 
•r  «i?lling.  Fomiation  of  pus  is  rare.  It  occurred  only  twice  in  9<i  cases 
tiWaird  by  Xolen. 

(#^  Burml  and  St/novial  Form. — This  attacks  chiefly   the  tendons  and 
'  «hcatb^  and  the  bursje  and  the  periosteuuK     The  articulations  may  tiot 
>  tSsEtvd*     The  bursa?  of  the  patella,  the  olecranon,  and  the  tendo  Achillis 
^  rr ^ ^     -^  1,^  1^  involvrnl, 

fmic, — In  which  with  an  acute  arthritis  the  gonocoeci  invade 
tt^  \^nt  and  the  picture  is  that  of  an  intense  septico-pyajmia,  usually  with 
•iraitiitiA, 

if)  The  Painful  Ufel  of  Gonarrkmi. — This  is  a  remarkable  form  of  podo- 
ijmii  Auf'       '       '  :d  thickening  and  exostosis  on  the  os  calcis.  causing 

ptia  md  Baer  has  demonstrated   the  gonococcus   in  the 
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The  disease  is  much  more  intractable  than  ordinary  rheumatism,  and  re- 
lapses are  extremely  common.     It  may  become  chronic  and  last  for  years. 

Complications. — Iritis  is  not  infrequent  and  may  recur  with  successive 
attacks.  The  visceral  complications  are  serious.  Endocarditis,  pericarditis, 
and  pleurisy  may  occur. 

Treatment. — The  salicylates  are  of  very  little  service,  nor  do  they  often 
relieve  the  pains  in  this  affection.  Iodide  of  potassium  has  also  proved  useless 
in  my  hands,  even  in  large  doses.  A  general  tonic  treatment  seems  much 
more  suitable — quinine,  iron,  and,  in  the  chronic  cases,  arsenic. 

The  local  treatment  of  the  joints  is  very  important.  The  thermo-cautery 
may  be  used  to  allay  the  pain  and  reduce  the  swelling.  In  acute  cases,  fixation 
of  the  joints  is  very  beneficial,  and  in  the  chronic  forms,  massage  and  passive 
motion.  I  have  seen  very  good  results  follow  in  a  few  cases  the  use  of  the  dry 
hot  air.  The  surgical  treatment  of  this  affection,  as  carried  out  nowadays,  is 
more  satisfactory,  and  I  have  seen  strikingly  good  effects  from  incision  and 
irrigation. 

XXXHL  TUBEBCULOSIS. 

I.  General  Etiology  and  Morbid  Anatomy. 

Definition. — An  infective  disease,  caused  by  Bacillus  tuberculosis,  the 
lesions  of  which  are  characterized  by  nodular  bodies  called  tubercles  or  diffuse 
infiltrations  of  tuberculous  tissue  which  undergo  caseation  or  sclerosis  and 
may  finally  ulcerate,  or  in  some  situations  calcify. 

Etiolog^y. — 1.  Zoological  Distribution. — ^Tuberculosis  is  one  of  the  most 
widespread  of  maladies. 

In  cold-blooded  animals  it  is  rare,  owing  doubtless  to  temperature  con- 
ditions imfavorable  to  the  development  of  the  bacillus.  Among  reptiles  in 
confinement  it  is,  however,  occasionally  seen  (Sibley).  In  fowls  it  is  an 
extremely  common  disease,  but  there  are  differences  in  avian  tuberculosis  suf- 
ficient to  warrant  its  separation  from  the  ordinary  form. 

Among  domestic  animals  tuberculosis  is  widely  but  unevenly  distributed. 
Among  ruminants,  bo  vines  are  chiefly  affected.  In  sheep  the  disease  is  very 
rare.    In  pigs  it  is  frequent  in  some  parts  of  Europe. 

Horses  are  rarely  attacked.  Dogs  and  cats  are  not  prone  to  the  disease, 
but  cases  are  described  in  which  infection  of  pet  animals  has  taken  place  from 
phthisical  masters.  Among  the  semi-domestic  animals,  such  as  the  rabbit  and 
guinea-pig,  the  disease  under  natural  conditions  is  rare,  although  these  ani- 
mals, particularly  the  latter,  are  extremely  susceptible  to  the  disease  when 
inoculated.  Among  apes  and  monkeys  in  the  wild  state,  tuberculosis  is  un- 
known, but  in  confinement  it  is  the  most  formidable  disease  with  which  they 
have  to  contend. 

The  important  etiological  fact  in  connection  with  tuberculosis  in  animals 
is  the  widespread  occurrence  of  the  disease  in  bovines,  from  which  class  we 
derive  nearly  all  the  milk  and  a  very  large  proportion  of  the  meat  used  for 
food. 

2.  General  Statistics  or  the  Disease  in  Man. — ^Tuberculosis  is  the 
most  universal  scourge  of  the  human  race.  It  prevails  more  particularly  in 
the  larger  cities  and  wherever  the  population  is  massed  together.     In  the 
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States  Census  Report  for  1900  more  than  10  per  cent  of  the  deaths 
mm  aasi^ed  to  tuberculosis.     It  has  been  estimated  that  at  least  150,000 
die  aimuallj  in  the  United  States  of  some  form  of  the  disease.     In 
and  Walci;  the  deaths  due  to  tuberculous  disease  in  1903  were  58,107, 
11,S  per  ct^ni  of  ihe  total  mortality. 

(ht^^rapkical  position  has  very  little  inHuence.     The  disease  is  perhaps 
pireviJ^mt  in  the  temperate  regions  than  in  the  tropics,  but  dtitude  is  a 
pciteot  factor  than  latitude;  in  the  high  regions  of  the  Alps  and  Andes 
afid   in   I  he  ceninil  plateau  of   Me.xico  the  death-rate  from   tuberculosis  is 
f«fT  loir. 

Th^  influ^ncf  of  race,  which  has  been  much  studied,  is  probably  not  due 
to  any  inherent  difference*  hut  to  the  conditions  under  which  the  individuals 
Im;    The  Xorth  American  Indians  are  very  prone  to  the  disease.    The  rate 
ftfen  in  the  United  States  Census,  1900,  is  32.23  per  cent  of  the  deaths, 
tftainst  10.03  among  the  whiter.    The  percentage  among  the  negroes  is  16,55. 
Tbm  Iriah  in  America  have  a  ver\^  high  death-rate,  almost  double  that  of  the 
B0iiqniaii»,  who  come  next  on  the  list.    The  Himgarians,  Hnssians,  and  Poles, 
•to  a-  V  all  Jews,  show  a  very  low  death-rate  according  to  the  United 

States  -     ...  ... 

Th€  D€creas€  of  Tuberculosis. — ^There  has  been  everywhere  a  remarkable 

in  the  death-rate  from  the  disease.     The  United  States  Census 

above  a  decrease  of  9 A  per  cent  of  the  general  death-rate  in  1900  over 

I8i0,  and  a  decrease  of  2*ZA  lyev  cent  in  the  denth-rate  from  consumption. 

Tbe  English  niwrts  also  show  a  progressive  decrease.     It  is  more  particidarly 

in  the  kfger  eitiea  that  there  has  LH?en  the  most  striking  fall  in  the  mortality. 

«■»  wt*l\  brought  out  for  London  by  Beevors  careful  study,  while  in 

T«fk  between  1887  and  1902,  a  period  of  sixteen  years,  there  has  been 

ifoue  in  rhe  total  tuberculous  death-rate  of  40  per  cent  (Biggs).     In 

the  rate  has  declined  from  3.901  per  million  inhabitants  in 

laM  to  L59Ji  in  lliOi  (8,  W.  Abbott), 

ricuLOSis. — Regarded  as  coiitagious  in  olden  time,  and 
! tries,  Villemin  first  placed  the  infective  nature  of  tuher- 
«lMii  00  a  golid  experimental  basis.     Cohnheim  and  Saloraonsen  confirmed 
kii  nsnlfcfl.     Finally,  after  years  of  work,  came  the  isolation  of  the  tu!>ercle 
WiDiti^  by  Koch,  who  demonst ratted  its  invariable  association  with  the  dis- 
^^    The  in  »ns  which  he  had  previously  made  upon  anthrax  iind 

tt|«rifliental   t........  ..lc  infections,  by  perfecting  the  methods  of  research, 

|awil  the  wav  for  this  brilliant  discovery.     His  preliminary  article  *  and  his 
tlalii^         '  "rk  t  should  be  carefully  studied  by  any  one  who  wishes 

|iBipprvei  M-  of  scientific  methods.     It  fomis  one  of  the  most  raas- 

^  dannoflimtiorns  of  modern  medicine.  Its  thoroughness  appears  in  the 
tilt  in  the  3*eai^  which  have  elapsed  since  its  appearance  the  innumerable 
Dtti  mi  the  «tthfeet  have  not,  so  far  as  I  know,  added  a  solitary  essential 
•a  Unee  f  !  by  Koch. 

M^fpk^h^v  nirters. — The  tubercle  bacillus  occurs  usually  as  a  short, 

nul,  often  slightly  bent  or  ciir\*ed,  and  has  an  average  length  of  nearly 
the  dlimefer  cif  a  red  blood-corpuscle  (3  to  4  ^) :  more  rarely  it  shows 

♦  BtrrliJier  klialache  Wwbenschrift,  1883, 

f  Mitthdlungeti  &.  d.  k,  Gesuudbeitsamt^,  Bd.  2. 
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lateral  outgrowths  or  simple  branches.     When  stained  it  often  presents  & 
beaded  appearance,  which  some  have  attributed  to  the  presence  of  spores. 

With  the  basic  aniline  dyes  it  stains  slowly,  except  at  the  body  tempera- 
ture, but  retains  the  dye  after  treatment  with  acids — a  characteristic  which 
it  is  now  known  to  share  with  several  other  bacterial  species — the  bacillus 
leprae,  bacillus  smegmatis,  the  grass  and  dung  bacilli  of  Moeller,  and  the  butter  • 
bacillus  of  Rabinowitsch. 

Modes  of  Growth. — ^It  grows  on  blood-serum,  glycerin-agar,  bouillon,  or 
on  potato— most  readily  on  the  first.  The  cultures  must  be  kept  at  blood- 
heat.  They  grow  slowly,  and  do  not  appear  imtil  about  the  end  of  the  second 
week.  The  colonies  form  thin,  grayish-white,  dry,  scale-like  or  wrinkled 
masses  on  the  surface  of  the  culture  medium.  Successive  inoculations  may  be 
made  from  the  cultures,  and  at  the  end  of  an  indefinite  series  material  from 
one  of  them  inoculated  into  a  guinea-pig  will  produce  tuberculosis. 

Variations, — (a)  In  Form, — The  small  branching  forms  are  found  not 
infrequently  in  tuberculous  lesions.  More  complex  structures,  resembling  the 
"Driisen"  of  the  actinomyces  are  described,  and  involution  forms  are  not 
imcommon,  particularly  the  small,  oval,  or  round  deeply  staining  bodies  known 
as  Schron's  capsules. 

(b)  Specific  Varieties, — In  1901  Koch  startled  the  scientific  world  with 
the  statement  that  the  bacillus  of  bovine  tuberculosis  was  a  specific  variety 
which  probably  did  not  cause  human  tuberculosis,  and  that  the  bacillus  of 
human  tuberculosis  did  not  cause  tuberculosis  in  cattle.  The  truth  seems  to 
be  that  while  there  are  differences  in  the  bacilli,  as  pointed  out  by  Theobald 
Smith,  the  researches  of  von  Behring,  Ravenel,  and  others  have  shown  that 
it  is  possible  to  cause  tuberculosis  in  cattle  with  the  bacillus  from  man;  and 
there  are  undoubted  cases  in  man  caused  by  accidental  infection  from  cattle. 
Bacillus  tuberculosis  avium  appears  in  more  irregular  forms  and  produces 
only  local  inflammatory  processes  in  mammals.  Possibly  infection  with  it 
may  sometimes  occur  in  man  (Pausini). 

Composition  and  Products, — Tubercle  bacilli  contain  water,  various  pro- 
teids,  fats  (to  which  the  peculiar  staining  reaction  is  due),  a  carbohydrate 
resembling  glycogen,  cellulose,  free  and  combined  nucleic  acid,  and  ash 
(P.  A.  Levene).  Koch's  tuberculin  is  a  proteid  glycerin  extract  from  the 
bacilli. 

Distribution  of  the  Bacilli, — The  bacilli  are  found  in  all  tuberculous 
lesions;  in  some  in  great  abundance,  in  others  sparsely.  They  are  particu- 
larly numerous  in  actively  growing  tubercles,  but  in  the  chronic  processes  of 
lymph-glands  and  of  the  joints  they  are  scanty.  When  a  tuberculous  focus 
communicates  with  a  vein  or  with  lymph-vessels,  the  bacilli  may  be  spread 
widely  throughout  the  body.  In  old  lesions  they  may  not  be  found  in  the  sec- 
tions, and  the  demonstration  of  the  true  nature  may  be  possible  only  by  culture 
or  inoculation.  They  are  present  in  the  blood  in  many  cases.  Large  amounts 
must  be  used  for  the  cultures.  Jousset  has  isolated  them  in  11  of  35  cases  of 
tuberculosis. 

The  Bacilli  outside  the  Body. — Patients  with  advanced  pulmonary  tuber- 
culosis throw  off  in  the  expectoration  countless  millions  of  the  bacilli  daily. 
From  a  patient  with  moderately  advanced  disease,  the  amount  of  whose  expec- 
toration was  from  70  to  130  cc.  daily,  Nuttall  estimated  that  there  were  in 
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eotmti^t  l>etween  January  I'Hh  ami  March  1st,  from  one  and  a  half 

to  four  and  a  third  billioits  of  bacilli  throw^n  off  in  the  twenty-four  hours, 

Tbese  6gur««  emphaBize  the  danger  associated  with  phthisical  sputa  unless 

wemt  tsarefttUy  dealt  wIiIl    When  expectorated  and  allowed  to  dry,  the  sputum 

npidly  lp«M»rnes  dust»  and  is  distrihuted  far  and  wide,     Comet  eolleeled  the 

diL-t  from  the  walls  and  bedsteads  of  various  localities,  and  determined  its 

fintlifiice  or  innoeuDUiiriesis  by  inoculation  into  susceptible  animals.    Material 

VIS  pitt^i^T**^  from  21  ward*  of  7  hospitals,  3  asylums,  2  prisons,  from  the  sur- 

ttmriflm^  of  **2  phthisical  patients  in  private  practice,  and   from  29  other 

Ifv  ^  which  tuberculous  patients  wore  only  transient  frerjuenters  (ont- 

pt:-  ,-.    .  i>4irtment^,  streets,  etc.).     Of  118  dust  samples  from  hospital  wards 

m  tikt  monifi  of  phthigieal  patients,  40  were  infective  and  prodnce<i  tubi»rcu- 

Xi-jjalive  rcs^ults  were  obtained   with  the  21>  dust  samples  from   the 

^n   occajiiionally  oecupitni   by  consumptives,     Viruleot   !»acilli  were  ob- 

iMiotd  fn>m  liie  dust  of  the  walls  of  15  out  of  tl  medical  wards.     It  is-inter- 

c>ttii|(  til  note  that  in  2  wards  with  many  phthisical  patients  the  resnlts  were 

fti«r»tive«  imlicatiog  that  the  dust  in  such  re^rions  is  not  necessarily  infective. 

-ni^s  of  the  dust  of  the  medical  and  surgical  divisions  of  a  hos- 

proportion  of  70.6  to  1*^,5.     In  a  room  in  wliich  a  tul^erculoui* 

bad  lived  the  dust  frorn  the  wall  in  the  neitrlil)orhood  of  the  bed  wm 

ififecuve  >ix  weeks  after  her  death,     Xo  bacilli  were  found  in  the  dust  of  an 

iahalation-chnmlN'r   for   consumptives.     The   experiments   of   Straus   at    tlie 

Hoi^pital.   Paris,  are   important.     In   the  nostrils   af   29   assistants, 

and  ward- tenders  he  placed  plugs  of  cotton-wo<3l  to  collect  the  dust 

•I  ik*  irarddw     Ib  9  of  the  29  cases  these  contained  tubercle  bacilli  and  proved 

mktMi^nt  to  aoimals.     The  question  of  the  increase  of  tuberculosis  among  the 

yniftBeal  residents  of  health  resorts  frequented  by  consumptives  is  one  of 

pMl  intfrt^t.     Gardiner  has  studiwl  the  problem  at  Colorado  Springs,  in 

ifciA  for  twenty  years  tnliercuious  patients  have  been  living,  and  he  finds 

Ikoiirabef  of  caries  of  tuhfrculosis  originating  in  the  city  to  be  very  small, 

PitmdO'tubemihh^ijf. — Wliib*  lesions  resembling  the*  nodules  of  tul>erculosis^ 

te  die  to  a  variety  of  bacteria,  protozoa,  and  ncmatodi^s,  are  not  uneom- 

*  ifl  animals,  ps4nulo-(ul>erculous  processes  are  very  rare  in  human  l>eings. 

haii  deacrihed,  under  the  name  pseiido-iubcrcuIo.ns  hominU  strppto- 

fl,  a  condition  in  human  beings  in  which  the  lungs  presented  the  ap|>ear- 

'  ty{  a  caseous  pneumonia  and  numerous  tubercle*! ike  nndules  existed  in 

prntmiOMim,     Tin*  micro-organism   found   in   tlie  b*sions  was  a  strepto- 

I,  irliich  differed  greatly  from  the  know^n  forms  of  the  bacillus  tulierculosis 

'olhrix  ftctiuomyces. 

^Kyi  or   IS'FKCTiON. — (a)    Herediiartf  Transmismon. — The  possible 
'nission  of  the  germ  in  direct  inheritance  are  three* — trans- 
:l-^  -^'crm,  transmission  by  the  ovum,  and  transmission  through 
^»y  mc^ans  of  the  placenta, 

—  tinical  evidence  to  support  the  view  that  direct  transmission 

the  s^jernu    In  order  tliat  the  dis4?ase  could  Im:-  tran'^nutteil 

Ihr  «|ii  I  Ih:*  nciiHssnry  that  the  tulH>rcle  liacilli  shoubl  lodge  in 

iadiTit: . ,.-: -..itozoun  wiiich  fecundates  the  ovum.     The  chancer  that 

•  ihixkg  could  occur  are  extremely  »mall,  looking  at  the  subject  from 
point  of  riew,  although  we  know  that  tul>ercle  bacilli  do  occa- 
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sionally  exist  in  the  semen ;  they  become  still  sinalier  when  we  consider  thit 
the  spermatozoon  is  made  up  of  nuclear  material^  whieh  the  tubercle  bacillm 
is  never  known  to  attack.  Experimentation  is  ail  opposed  to  sperm  transmift- 
Bion,  the  work  of  Gartner  and  others  shoeing  that  the  young  of  healtfaj 
female  rabbits  impregnated  by  tobercnloiis  males  are  never  tuberculous,  ef€a 
though  the  females  themselves  often  contract  tlie  disease. 

The  possibility  of  transmission  by  the  ovum  must  be  accepted.  Baum* 
garten  has  in  one  instance  been  able  to  detect  the  tubercle  bacillus  in  the 
ovum  of  a  female  rabbit  which  he  had  artificially  fecundated  with  tubercu- 
lous semen.  The  work  of  Pasteur  on  pehrlnc  has  shown  the  possibility  of  this 
form  of  transmission  in  the  lower  forms,  though  the  question  as  to  what  effect 
such  inoculation  would  have  upon  the  human  ovum  can  not  of  course  be 
answered. 

Probably  the  almost  constant  method  of  transmission  in  congenital  tuber- 
culosis is  through  the  blocni  current,  the  tubercle  bacilli  penetrating  by  way 
of  the  placenta.  Certain  authors  hold  that  in  these  cases  the  placenta  itidif 
is  invariably  the  seat  of  tuberculoeiB,  and  tubercles,  indeed,  have  been  demon- 
strated  in  several  cases ;  but  there  are  undoubted  instances  in  which,  with  sn 
apparently  sound  placenta,  both  the  placental  blood  and  the  foetal  orgaztt 
contained  tubercle  bacilli^  notwithstanding  the  fact  that  the  organs  alao 
appeared  normal. 

Possible  Latency  of  the  Tubercle  Oerms, — Baumgarten  and  his  followen 
assume  that  the  tubercle  bacilli  can  lie  latent  in  the  tissues  and  subsequeatJy 
develop  when,  for  some  reason  or  other,  the  individual  resistance  is  lowerecL 
He  likens  such  ca^es  of  latent  tuberculosis  to  the  late  hereditary  forms  id 
syphilis,  and  explains  the  lack  of  development  of  the  germs  by  the  greater 
resisting  power  of  the  tissues  of  children.  Baumgarten  bases  his  lielief  in 
germ  transmission  upon  two  main  factors — the  great  frec][uency  of  the  di^ewe 
in  early  life  and  the  localization  of  tuberculous  lesions  in  children. 

The  mortality  from  tuberculosis  in  the  first  years  of  life  is  relatiyely  high. 
Of  2,570  autopsies  made  on  children,  27.8  per  cent  who  died  in  the  first  year 
were  tuberculous  (Bot^).  Of  182  autopsies  on  children  one  year  or  under^  17 
were  tuberculous  (Comby).  The  localization  of  tuberculous  lesions  in  chiW 
dren  in  the  bones  or  joints  is  ybty  common,  Cnopp's  statistics  showing  thtt 
out  of  298  tuberculous  children  of  from  a  few  da\^  to  twelve  years  of  age,  I4T 
had  bone  or  joint  tuberculosis,  and  only  8  of  these  showed  evidence  of  rw 
ceml  disease.  Baimigart^n  is  of  the  opinion  that  the  accidental  conveyanoi 
of  tubercle  bacilli  to  these  points  would  not  account  for  such  a  large  pmpejr- 
tion  of  cases,  and  expresses  the  view  that  the  bacilli  have  been  present  swm 
birth  and  have  developed  when  favorable  conditions  offered.  The  evidence  in 
favor  of  Baumgarten's  view  is  both  clinical  and  experimental. 

The  clinical  evidence  exists  in  the  form  of  undoubted  cases  of  congenitd 
tuberculosis.  Wart  bin  and  Cowie  in  a  recent  study  conclude  that  there  aiv 
only  ^\Q  undoubted  cases.  A  large  proportion  of  those  reporttd  are  doubtfdt 
as  the  diagnosis  rested  on  anatomical  appearances  without  the  detection  of 
the  bacilli. 

A  number  of  laboratory  workers  have  been  able  to  show  that  eongeiutil^ 
tuberculosis  can  be  produced  experimentally,  the  most  prominent  of  thaw 
being  Gartner,  who  was  able  to  cause  tuberculosis  in  young  mice  by  inocn- 
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btiog  thtt  moiliCT  with  tnberculosis,  either  into  the  peritoneal  cavity  or  into 
the  blood  9tf«am.  Mafueei  has  shown  that  after  injecting  egg^  with  avian 
t&l)«rcato6is  the  disease  may  remain  latent  in  the  chick  for  weeks  or  even 

AgMiyt  Baiim^Tten's  theory  are  the  facts  that  the  percentage  of  caseB  of 
CM^ieiiitAl  tuberculosis  is  extremely  small,  and  that  in  the  great  majority  of 
i]i.«Uaci»  the  organs  of  fajtnses  bom  of  tntorculous  mothers  give  negative 
Ju  whr-^  'dilated  into  guinea-pigs. 

Xii  cir  :u*e,   perhaptt,   has  contributed   more   to  the   belief   in   the 

T  irtuiamiseion  of  the  disease  than  the  frequency  ^rith  which  tuber- 
odatti  is  met  with  in  the  ascendants  of  those  affected.  The  estimates  range 
bum  10  pep  cent  to  25  per  cent^  or  even  in  some  instances  to  50  per  cent. 
of  the  statistics  on  this  point  are  worth  quoting:  In  1,000  cases  Wtl- 
found  48.4  per  cent  with  family  predisposition,  T^  per  cent  with 
^^  1  per  cent  with  grandparent al,  and  34.4  per  cent  with  collateral 
heradfty.  Of  250  cases  in  which  Solly  made  very  careful  inquiries  on  this 
pooil,  there  were  28.8  per  cent  with  parental,  T.ti  per  cent  with  grandparental, 
nd  I9.t  p6r  oem  with  a  history  of  eolhiteral  heredity.  Of  427  eases  at  the 
Johns  Qopkms  Hospital,  there  were  53  in  which  the  mother  had  had  tuber- 
aiom^  32  in  whieli  the  father  had  been  affected,  and  105  in  which  a  brother 
hud  had  the  disease.  The  question  of  family  infection  is  the  all- 
me,  ftnd  Hilton  Fagge  ver}'  wisely  remarks  that  it  is  impossible 
A  line  between  hereditary  and  accidental  tulierrnlosis.  as  naturally 
>  MMreu  of  on  aflTected  parent  are  more  liable  to  accidental  contamination. 
1a  A  T9omi  laireful  study  of  heredity  in  phthisis.  Squire  concludes  that  there 
;  A  AOmll  dlifr»'!  *         iti  the  incidence  of  the  disease  in  the  offspring 

tyUlitffieil  flBd  ii  I  parents* 

Whik  the  demonstration  of  the  contagiousness  of  tuberculosis  has  in  some 
inrcimfted  the  dread  with  which  the  disease  is  regarded,  the  terrible 
*  of  bereditarv  transmission  has  been  in  great  part  abolished,  to  the  great 
iiif  fnf  %iimanity. 

(b)  /f*  fi. — The  infective  nature  of  tul>erculosis  was  first  demon- 

0it«d  by  Viii€»min^  who  showed  conclusively  in  18*35  that  it  could  be  trans- 
ited to  iaimals  by  inoculation.    The  l^^iautiful  experiments  of  Cohenheim 
mi  %iiomtmserL,  who  produced  tuberculosis  in  the  eyes  of  guinea-pigs  and 
llrilbiubT  1,  tul)erele  into  the  anterior  chamber,  confirmed  and 

rftSoM.  \  ,     '  il  observations  and  paved  the  way  for  the  reception 

imnotmcement.     It  is  now  universally  conceded  that  onhj  tubercu- 
oiatifT  can  -  -   1   rp^  when  inoculated,  tuberculosis.     In  man  tuberculosis 
it  ^ftm  tr  d  by  iuooulatiou,  and  when  it  does  occur  the  disease 

llj  i^asmtitt  loci^^     This  mode  of  infection  is  seen  in  persons  whose  occu- 
T.HiLi'i  fbi-ni  in  contact  with  dead  tK)dies  or  animal  products.    Demon- 
anatomy,  butchers,  and  handlers  of  hides  are  subject  to  a 
Mn,  which  forms  a  reddened  mass  of  granulation  tissue, 
r^al  surfaces  of  the  hands  or  fingers.     Tliis  is  the  so- 
I  wart,  tlie  vfrrum  nccrogemra  of  Wilks.     The  demonstra- 
is  shown  by  tlie  presence  of  tul>ercle  bacilli,  and  by  inocu- 
in  animals. 
I  He  lutcmoat  that  Laennec  contracted  phthisis  from  this  source  is  prob- 
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ably  fake,  since  he  <li<1  not  die  until  twenty  years  after  the  inoculation  and 
in  the  interval  presente<]  no  manife^tatiau'n.  The  poi*:^ ihili ty,  however*  of  gen- 
eral inl'ei'tioo  must  be  borne  in  mind.  tferl>or  repurt^s  that  after  ui'L'iiltmtal 
inoculation  in  the  hand  from  a  case  of  phthisis  he  had  for  months  a  *'  Leichen* 
tubercle;'  which  was  excised.  Shortly  afterward  the  lymph -^landsi  of  the 
axilla  became  enlarged  and  ]iainful,  and  when  removed  showed  characteristic 
tuberculous  changes,  with  liacilli. 

In  the  performance  of  the  rite  of  circumcision  children  have  been  acci- 
dentally inoculated.  Infection  in  these  cases  is  prolm1>ly  always  associated 
with  disease  in  the  operator,  and  occurs  in  connection  with  the  habit  of  cloani^  | 
intf  the  wound  by  suction. 

Other  means  of  inoeuhition  have  been  described:  as  the  wearing  of  ear- 
rings,  washiuf^  the  clothes  of  phthisical  patients,  the  bite  of  a  tuberculous* 
subject,  or  inoculation  /rom  a  exit  l>y  a  broken  spit-glass  of  a  consumptive;  and 
Czerny  lia>i  reporte{l  two  cases  of  infection  by  transplantation  of  hkin. 

It  fias  lH?fn  urged  by  the  opponents  of  vaccination  that  tuberculosis*  &&] 
well  as  syphilis,  may  l)e  thus  conveyed,  but  of  this  there  is  no  evidence. 
Lymph  of  revaccinatt*<l  consumptives  is  non-infective.  Lupus  has  originate*!! 
at  the  site  of  vaccination  in  a  few  cases  (C.  Fox,  Graham  Little),  It  may 
be  sai<l,  on  the  whole,  that  inoculation  in  man  plays  a  trilling  rule  in  the 
transmission  of  tuberculosis. 

(c)  Infection  by  Inhalation. — A  lielief  in  the  contagiousness  of  pulmo- 
nary tul)erculosis  has  existeil  from  the  days  of  the  early  Greek  physicians* 
and  hm  persisted  amon;=c  the  Latin  races.  The  investigations  of  Cornet  niTcml 
conclusive  proof  that  the  dust  of  a  room  or  other  loeality  fn/ciuentcd  by 
patients  with  pulmonary  tuberculosis  is  infective.  The  t>acilli  are  attuche«l 
to  fine  particles  of  dust  and  in  this  way  gain  entrance  to  the  system  through 
the  Iimgs. 

Fliigge  denies  that  the  bacillus-containing  dust  is  the  dangerous  element 
in  infection.  Experimentally  !ie  has  only  succeeiled  in  producing  the  disea^ 
when  there  is  some  lesion  in  the  respiratory  tract,  He  thinks  that  the  danger 
of  infection  by  the  dry  sputum  is  very  improbable.  On  the  other  hand,  he 
thinks  that  the  infection  is  chiefly  conveyed  by  the  fr»?e,  finely  dividi^l  par- 
ticles of  sputum  productnl  in  the  act  of  coughing,  and  that  the.se  tiny  frag- 
ments ore  suspended  in  the  atmosphere.  Those  who  cough  very  much  and 
with  the  mouth  open  are  most  liable  to  infect  the  surrounding  air. 

It  is  well  remarked  by  Cornet,  "  The  consumptive  in  himself  is  alma«t 
harmless,  and  only  becomi?s  harmful  through  Imd  habits."  It  has  been  fully 
shown  that  the  expired  air  of  consumptives  is  not  infective.  The  \iras  is 
only  contained  in  the  sputum,  which  when  drj*  is  widely  disseminated  in  the 
form  of  dust,  and  constitutes  the  great  mc*dium  for  the  transmission  of  the 
dise4is<?. 

Among  the  points  urged  in  favor  of  this  mode  of  infection  are: 

(1)  Primary  tuberculous  lesions  are  in  a  majority  of  all  eases  connecte*! 
with  the  respiratory  system.  The  frequency  ^ith  which  foci  are  met  with 
in  the  lungs  and  in  the  bronchial  glands  is  extraordinary,  and  the  statistics 
of  the  Paris  morgue  show  tlmt  a  considerable  proportion  of  all  persons  dyinir 
of  accident  or  by  suicide  present  evidences  of  the  disease  in  these  parts.  The 
post-mortem  statistics  of  hospitals  show  the  same  wide-spread  prevalence  ftf 
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tafiMicici  throagfi  the  air-passages.  Biggs  reports  that  more  than  GO  per  cent 
ni  im  post  morti*mi  ahowed  legions  of  pulmonary  tuberculosis.  In  125  autop- 
aei  at  rh<r  Fcmndling  Hofspiral,  New  York,  the  bronchial  glands  were  tuber- 
cuf<ni<  in  every  cai<e.  In  adults  the  bronchial  glands  rtiay  be  infected  and  the 
m  nmuiin  in  goml  health,     11,  P.  Loomis  found  in  8  of  30  cases  in 

w:  *}  were  no  &igns  of  oM  or  recent  tul>erculous  lesions  that  the  bron- 

el  is  were  infective  to  rabbits. 

.  '     i  h**  <jr»ater  prevalence  of  tul>erciilosis  in  institutions  in  which  the 
tfci3ii#:j:-  are  roij lined  atid  restrictetl  in  tlie  matter  of  fresh  air  and  a  free 
ifKD  life— conditions  which  would  favor,  on  the  one  hand,  the  presence  of  the 
Willi  in  the  atmosphere,  and,  on  the  other,  lower  the  vital  resistance  of  the 
tlidiv;daaL     The  investigations  of  Cornet  U}:K>n  the  death-rate  from  consump- 
tioQ  aojong  certain   religious  orders  devoted  to  nursing  give  some  striking 
IbcU  in  illnzftration  of  this.     In  a  review  of  38  cloisters,  embracing  the  aver- 
igr  mimber  of  4,028  residents,  among  2,009  deaths  in  the  course  of  twenty- 
§99  ytAT^,  1,320  (62.88  p>er  cent)  were  from  tulKTculosis.     In  some  cloistera 
aofe  tluui  three- fourths  of  the  deaths  are  frojn  this  disease,  and  the  mortal- 
itr  m  all  the  residents,  up  to  the  fortieth  year,  is  greatly  above  the  average, 
1km  mcT&i^e  being  due  entirely  to  the  prevalence  of  tuberculosis.    It  has  been 
ibat  nurses  are  not  more  prone  to  the  disease  than  other  individuals,  but 
^ays  that  of  100  nurses  deceased,  t]3  ditHl  of  tulierculosis.     The  more 
the  prophylaxis* and  hygienic  arrangements  of  an  asylum  or  institu- 
tion, the  lower  the  death-rate  from  tuberculosis.     The  mortality  in  prisons 
Abown  hy  Baer  to  be  four  times  as  great  as  outside.     The  death-rate 
pihAlsb  is  estimated  at  15  pc^r  cent  of  the  total  mortality,  while  in 
it  constitutes  from  40  to  50  jier  cent,  and  in  some  eoim tries,  as  Austria, 
^»  per  cent     Flick  has  studiwl  the  distribution  of  the  deaths  from 
i!Qlf>ii»  in  a  single  city  ward  in  Philadelphia  for  twenty-five  years.     Hia 
rvhci  ga  far  to  show  that  it  is  a  house  di>ease.     About  33  per  cent  of 
bftpctod  bouaes  have  had  more  than  one  case,     l^ess  than  one- third  of  the 
liBeft  of  the  ward  b<x*ame  infected  with  tulicrculosis  during  the  iwenty-five 
^ifi^  Ti'-lnr  to  1888,     Yet  more  than  one-half  of  the  deaths  from  this  disease 
•  year  1888  ocHJurred  Ln  those  infected  houses.     There  are,  however, 
m^  facia.     The  statistics  of  the  Brnmpton  Consumption  Hospital  show 
tmr^ed,  and  attendants  are  ranOy  attacked.     Dettweilcr  claims 
f  tul>erculosis  has  be<.»n  eontraett?<l  among  his  nurses  or  attend- 
..,..a<tein.     On  the  other  hand,  in  the  Paris  hospitals  tuberculosii* 
ihr  attendants. 

'  r  exists  when  the  contact  is  very  intimate,  such,  for 

nan  and  wife.     On  this  point  much  difference  of  opin- 

imt  the  tigures  seem  to  indicate  that  under  these  circumstances  the 

r  wife  i>  inueh  more  liable  subsequently  to  die  of  consumption.     Of 

of  palmonary  tuhereulosis  at  the  Johns  Hopkins  Hospitah  in  25 

'i'  had  been  affected  with  it  or  had  died  of  tuberculosis. 

-    ,  1  -fion  as  to  contagion,  asked  by  the  Collective  Investiga- 

h  "^  of  the  British  Medical  Association,  there  were  261  replies  in 

-if%  ainnng  which  were  158  cases  of  supposed  contagion  through 

W»'-  r'^  rases?  are  of  special   interest.     One  of  his  patients  lost 

^fi»  m  >  i  •   -Mta,  one  lost  three,  and  four  lost  two  each. 
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(d)  Infection  bij  If%<jestwn, — ^There  are  two  chief  cfaajinele,  the  one 'ton- 
sillar, the  other  intestinal,  both  probably  of  great  importance  in  children.  The 
frequency  of  tonsillar  infection  has  been  demonatrated  of  late  years  by 
Schienker,  A.  Lathimi,  and  Wali^hain,  Aufreeht  suggests  that  it  h  fhrotigh 
tins  channel  that  a  large  proportion  of  ca^es  of  pulmonar}^  tuberev'  -es. 

The  bacilli  pass  from  the  tonsils  to  the  glands  of  the  neck  and  iin  muh. 

An  infected  lymph-gland  becomes  adherent  to  one  of  the  branches  of  the  pul- 
monary artery,  and  bacilli  in  this  way  gain  entranee  to  the  circulation,  pro- 
ducing miliary  tuberculosis;  if  only  a  small  number  escape,  they  are  carried 
to  the  lungs,  at  the  apices  of  which  they  find  suitable  conditions  for  growth. 
Bibbert  also  regards  a  majority  of  cases  of  pulmonary  tuberculo&is  as  of 
ha>matogenous  rather  than  of  bronchogenous  origin. 

The  question  of  infection  through  the  intestine  is  at  present  actively  dis- 
cussed. On  the  one  hand,  Koch  claims  that  ii  human  tuljerculosis  is  deritrf 
from  cattle  through  the  mBk,  primary  intestinal  tuberculosis  should  be  veiy 
common,  whereas  it  is  exceedingly  rare.  There  liave  only  l>een  ten  cases  ia 
ten  years  at  the  Charity  Hospital,  Berlin.  In  3J04  case^  of  tuberculosis  in 
children  tJiere  were  only  16  of  primary  bowel  infection.  Bovaird's  stati.^tici 
show  remarkable  dilferences  on  tliis  point  in  different  countries;  in  Gemiaiij 
4  per  cent,  in  England  IS  per  cent,  in  America  1  per  cent,  Koch  asi^erti 
that  infection  of  human  beings  from  this  source — that  is,  milk — is  of  very  ran* 
occurrence,  not  more  conmion  indeed  than  hereditary  transmission,  and  he 
adds — and  this  is  a  Tital  point — that  it  is  ''  not  advisable  to  take  any  meadimi 
against  it/*  On  the  other  hand,  von  Behring  takes  a  directly  opjmsite  ri«w, 
claiming  that  "  the  milk  fed  to  infants  is  the  chief  cause  of  consumption,* 
and  he  belieTCs  that  bovine  tuberculosis  is  the  most  important  factor  in  tin 
etiology  of  tlie  hiunan  disease.  The  question  is  still  imsettled.  Some  imp- 
goative  facts  have  been  brought  out  in  favor  of  the  view  that  infection  tlinitigh 
the  intestine  is  more  common  than  we  liave  thought.  Macfad^ien  and  Mac- 
Conkey,  in  a  brief  but  suggestive  investigation,  record  the  finding  of  virulent 
tubercle  bacilli  in  the  mesenteric  glands  of  5  out  of  20  children  examlni^d 
post  mortem,  in  whom  tuberculous  lesions  were  neither  found  in  the  glaixU 
nor  elsewhere  in  the  body.  Ravenel  reports  the  isolation  of  definite  borine 
bacilli  from  the  mesenteric  glands  of  8  cases  out  of  25  examined-  In  a  irccni 
paper  Thi*obald  Smith  concludes  that  "  further  bacteriological  studies  are  alfio 
needed  to  determine  as  far  as  possible  the  relative  num^ier  of  cases  of  tubt^rm- 
loeis  in  man  due  to  cattle,  so  that  the  practical  preventive  measures  to  be 
employed  may  bear  some  economic  relation  to  the  injury  inflicted.  That 
these  in  the  past  have  been  out  of  proportion  to  the  danger  incurr^  Beesm 
more  than  probable." 

Infection  6y  Meat. — The  meat  of  tuberculous  animals  is  not  Beces^nrilt 
infectiTC.  The  results  of  experiments  witJi  the  flesh  of  cows  are  not  in  acconl 
This  mode  of  infection  probably  plays  a  minor  role  in  the  etiology  of  hurntii 
tuberculosis,  as  usually  the  flesh  is  tl         ^  |v  cooked  liefore  eatrng. 

5.  Conditions  Ixfliexcing  Im  -(a)  General — ^Environment  ti 

an  all-important  predisposing  factor.  Dwellers  in  cities  are  much  more  praw 
to  the  disease  than  residents  of  the  country.  Not  only  is  the  liabilitr  to  inte- 
tion  very  much  greater,  [>ut  the  conditions  of  life  are  such  that  the  povm 
of  resistance  are  apt  to  be  weakened.    As  already  stated,  sunlight  is  cnm  of 
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iie  most  powerful  agents  in  destroying  the  tubercle  bacillus^  so  that  in  im- 
erfectly  Tentilated  dwellings  and  workshops^  and  in  residences  in  close^  dark 
lleys,  and  in  tenement  houses  the  liability  to  infection  is  very  much  increased. 
The  influence  of  environment  was  never  better  demonstrated  than  in  the  now 
rell-known  experiment  of  Trudeau,  who  found  that  rabbits  inoculated  with 
aberculosis  if  confined  in  a  dark^  damp  place  without  sunlight  and  fresh  air 
apidly  succumbed^  while  others  treated  in  the  same  way,  but  allowed  to  run 
rild,  either  recovered  or  showed  very  slight  lesions.  The  occupants  of 
orisons,  asylums^  and  poorhouses,  too  often,  indeed,  in  barracks  and  large 
rorkshops,  are  in  the  position  of  Trudeau's  rabbits  in  the  cellar,  and  under 
onditions  most  favorable  to  foster  the  development  of  the  bacilli  which  may 
lave  lodged  in  their  tissues.  The  frequent  respiration  of  air  already  breathed, 
ipon  which  MacCormac  of  Belfast  laid  so  much  stress,  appears  to  render  the 
ongs  less  capable  of  resisting  infection. 

The  observations  of  Henry  I.  Bowditch  in  this  country  and  of  Buchanan 
Q  England  show  that  the  disease  prevails  more  widely  in  the  wet,  ill-drained 
listhcts — an  increase  which  is  associated  with  heightened  vulnerability  and 
jeater  liability  to  catarrhal  affections  of  all  kinds.  Gordon  of  Exeter  has 
hown  that  the  mortality  is  high  in  regions  exposed  to  strong  rainy  winds, 
rhe  influence  of  the  dwelling  has  been  already  referred  to  in  connection  with 
Hick's  work.  No  single  condition  is  of  greater  importance  than  that  which 
riates  to  the  proper  arrangement  and  ventilation  of  the  dwelling  house. 

(6)  Individual  Predisposition. — The  fathers  of  medicine,  more  particu- 
arly  Hippocrates,  Aretaeus,  and  Galen,  laid  great  stress  upon  the  bodily  con- 
brmation  of  those  prone  to  consumption.  A  great  deal  was  written  on  the 
o-called  habitus  phthisicus,  which  Hippocrates  described  in  the  following 
erms :  "  The  form  of  body  peculiar  to  subjects  of  phthisical  complaints  was 
he  smooth,  the  whitish,  that  resembling  the  lentil ;  the  reddish,  the  blue-eyed, 
he  leuco-phlegmatic ;  and  that  with  the  scapulae  having  the  appearance  of 
rings.'*  Undoubtedly  the  long,  narrow,  flat  chest  with  depressed  sternum  is 
lommonly  enough  seen  in  tuberculous  patients,  but  there  are  only  too  many 
ndividuals  with  perfectly  well-shaped  chests  who  fall  victims  annually  to 
he  disease.  The  tuberculous  or  scrofulous  diathesis,  upon  which  formerly 
o  much  stress  was  laid,  is  now  regarded  simply  as  an  indication  of  a  tj-pe 
>f  conformation  in  which  the  tissues  are  more  vulnerable  and  less  capable  of 
existing  infection.  Beneke's  investigations  on  the  viscera  of  phthisical 
mtients  indicate  that  the  heart  is  relatively  small,  the  arteries  proportionately 
larrow.  and  the  pulmonary  artery  relatively  wider  than  the  aorta.  lie  sug- 
rest*i  that  this  may  lead  to  increase  in  the  intrapulmonary  blood  pressure, 
ind  so  favor  catarrhal  processes.  The  lung  volume  he  found  relatively  greater 
n  those  affected  with  tuberculosis.  A  study  of  the  composite  portraiture  of 
>nlmonary  tuberculosis  has  been  made  by  Gal  ton  and  Mahomed.  In  442 
Mtients  they  separated  two  t^-pes  of  face— one  ovoid  and  narrow,  the  other 
>road  and  coarse-featured.  This  corresponds  in  an  interesting  way  to  the 
liathetic  states  formerly  recognized — namely,  the  tuberculous,  with  thin  skin, 
>right  eyes,  oval  face,  and  long,  thin  bones;  and  the  scrofulous,  with  thick 
lips  and  nose,  opaque  skin,  large,  thick  bones,  and  heavy  figure.  These  con- 
iitions,  on  which  so  much  stress  was  formerly  laid,  indicate,  as  Fagge  states, 
nothing  more  than  delicacy  of  constitution,  incomplete  growth,  and  imperfect 
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development.  A*  E.  Wright  has  j^hown  that  the  natuml  protective  eleiiieota, 
the  opsonins,  of  t-he  blood  are  low  in  tuberculous  patientfl,  whose  phag»>cvlic 
index  is  al?^o  very  much  l>elow  tlie  nonniil  titandanl. 

(c)  Infiucnce  of  Age, — No  age  i.s  exempt.  The  disease  is  met  with  in 
tlie  suckling  and  in  the  octogenarian.  Pulmonary  tuberculosis  occurs  mo*it 
frequently,  as  stated  by  Hippocrates,  from  the  eighteentli  to  t!ie  thirty-fifth 
yean  From  the  lifth  to  the  tenth  year  individualK  are  less  prone  to  the  dis- 
ease. At  dilTerent  ages  different  organs  are  more  prone  to  be  invokc-d.  Dur- 
ing the  first  decade  the  bones,  meninges,  and  lymph-glands  are  more  fn^i]m*u1ly 
affected  than  at  subsequent  periods, 

(d)  Sex, — The  influence  of  sex  is  very  slight.  Women  are  perhaps  some- 
what more  fn?i]uent!y  attacked  than  men,  possibly  from  the  fact  that  in  a 
more  sedentary,  indoor  life  they  are  more  liable  to  infection.  Pregnancy  ami 
lactation  als<)  are  two  conditions  wlrieh  are  apt  to  lower,  perhaps^  the  resistance 
of  the  organism, 

(e)  Race. — The  negro,  who  it  is  stated  is  not  specially  prone  to  the  dia- 
eajse  in  Africa,  is  in  America  and  in  the  West  Indies  very  subject  to  tul»ercu- 
loBis*    The  relative  immunity  of  the  Jews  has  been  mentioned  (page  285). 

(/)  Inftiienre  of  Orcupation, — ^The  characteristics  of  an  eniplonnent 
which  tends  to  make  tuberculosis  unusually  j)revalent  may  be  thus  summa- 
rized: a  low  rate  of  wage*  unsanitary  surroundings,  exposure  to  dust,  excessive 
physical  exertion,  close  confinement  indoors,  exposure  to  excessive  heat,  temp 
tations  to  intemperance,  with  long  and  irregular  howrs  (L.  Brandt). 

(g)  Certain  local  conditions  influence  infection,  among  w*hieh  the  follow- 
ing are  the  most  important: 

The  influence  of  catarrh  of  Ihe  respiratory  passages  in  pulmonarv  tul»er- 
culosis  is  well  rec^ognized.  How  oftexi  is  a  -neglected  cold  blamed  as  the 
starting-point  of  the  disease !  It  seems  to  act  by  lowering  the  resistance  and 
favoring  the  conditions  which  enable  the  bacilli  either  to  enter  the  system  or, 
when  once  in  it,  to  grow.  The  liability  of  chddren  to  U^nphatic  tul»ereulosia 
is  probably  associated  with  the  common  catarrhal  proeesaes  in  the  tonsils, 
throat,  and  bronchi. 

Certain  of  the  specific  fevers  predispose  to  tuberculosis,  among  which 
measles  and  whooping-cough  stand  pre-eminent.  They  are  often  ass^iciated 
with  a  bronchial  catarrh.  In  some  of  the  eases  it  is  probably  not  a  fresh 
infection  which  follows,  but  the  blaxing  of  a  smouldering  fire.  Typhoid  fever, 
influenza,  variola,  and  syphilis  are  all  lielieved  to  favor  the  occurrence  of  the 
disease.  Diabetes,  as  is  well  known,  very  often  terminates  in  pulmonary 
tiilierculosis,  particularly  in  young  ])ersons. 

Chronic  heart-disease,  arterio-sclerosis,  aneurism  of  the  aorta,  forms  of 
chronic  nephritis,  cirrhosis  of  the  liver,  and  the  various  forms  of  cerebro- 
spinal sclerosis,  all  are  conditions  which  favor  infection.  It  is  remarkablif 
in  how  many  of  the  subjects  of  these  disorders  in  general  hospital  practice  the 
fatal  event  is  a  terminal  acute  tuberculosis,  most  fretpently  of  the  seroiw 
meml»ranes.  Subjects  of  congenital  or  acquired  contraction  of  the  orifice  of 
the  pulmonary  arterv  usually  die  of  tuberculosts.  On  the  other  hand,  mitral 
Talve  disease,  particularly  stenosis,  is  stated  to  antagonize  the  disease  (J.  E. 
Graham).  In  children  catarrhal  entero-colitis  probably  favors  the  origin  of 
tabes  mesenterica. 
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The  infiueDce  of  haemoptysis  and  pleurisy  will  be  referred  to  later. 

Trauma. — The  relation  of  injury  to  tuberculosis  is  well  known.  A  blow 
upon  the  chest  may  cause  a  pulmonary  or  pleural  tuberculosis;  injury  to 
the  knee,  a  tuberculous  arthritis ;  a  blow  on  the  head,  tuberculous  meningitis. 
Probably  in  these  cases  the  injured  part  is  for  a  time  a  locus  minoris  resisten- 
iia,  and  if  bacilli  are  present  they  may  receive  a  stimulus  to  growth  or  under 
the  altered  conditions  become  capable  of  multiplying.  The  whole  question 
is  very  fully  discussed  by  Stem  in  his  work  on  the  relation  of  internal  disease 
to  injury.  The  relation  of  surgical  intervention  in  local  tuberculosis  to  the 
generalization  of  the  disease  is  important.  An  existing  lesion  may  be  aggra- 
vated, and  fresh  local  lesions  may  appear,  and,  most  serious  of  all,  acute  mil- 
iary tuberculosis  may  follow. 

General  Morbid  Anatomy  and  Histology  of  Tuberculous  Lesions. — (1) 
DisTRiBUTiox  OF  THE  TUBERCLES  IN  THE  BoDY. — The  orgaus  of  the  body  are 
variously  affected  by  tuberculosis.  In  adults,  the  lungs  may  be  regarded  as 
the  seat  of  election;  in  children,  the  lymph-glands,  bones,  and  joints.  In 
1,000  autopsies  there  were  275  cases  with  tuberculous  lesions.  With  but  two 
or  three  exceptions  the  lungs  were  affected.  The  distribution  in  the  other 
organs  was  as  follows :  Pericardium,  7 ;  peritonaeum,  36 ;  brain,  31 ;  spleen,  23 ; 
liver,  12;  kidneys,  32;  intestines,  65;  heart,  4;  and  generative  organs,  8. 

The  tuberculosis  which  comes  under  the  care  of  the  surgeon  has  a  differ- 
ent distribution,  as  shown  by  the  following  figures  from  the  Wiirzburg  clinic. 
Among  8,873  patients,  1,287  were  tuberculous,  with  the  following  distribu- 
tion of  lesions:  Bones  and  joints,  1,037;  lymph-glands,  196;  skin  and  con- 
nective tissues,   77;  mucous  membranes,   10;  genito-urinary , organs,  20. 

(2)  The  Changes  produced  by  the  Tubercle  Bacilli. 

(a)  The  Nodular  Tubercle. — The  body  which  we  term  a  "tubercle"  pre- 
sents in  its  early  formation  nothing  distinctive  or  peculiar,  either  in  its  com- 
ponents or  in  their  arrangement.  Identical  structures  are  produced  by  other 
parasites,  such  as  the  actinomyces,  and  by  the  strongylus  in  the  lungs  of  sheep. 

The  researches  of  Baumgarten  have  enabled  us  to  follow  in  detail  the  evo- 
lution of  a  tubercle. 

(a)  The  multiplication  of  the  tubercle  bacilli,  which  is  rapid  and  is  ac- 
companied by  their  dissemination  in  the  surrounding  tissues  partly  by  growth, 
partly  in  the  lymph  currents. 

OS)  The  multiplication  of  the  fixed  cells,  especially  those  of  connective 
tissue  and  the  endothelium  of  the  capillaries,  and  the  gradual  production  from 
them  of  rounded,  cuboidal,  or  polygonal  bodies  with  vesicular  nuclei — the  epi- 
thelioid cells — ^inside  some  of  which  the  bacilli  are  soon  seen. 

(y)  From  the  vessels  of  the  infected  focus,  leucocytes,  chiefly  polynuclear, 
migrate  in  numbers  and  accumulate  about  the  focus  of  infection.  They  do 
not  survive.  Many  undergo  rapid  destruction.  Later,  as  the  little  tuber- 
cle grows,  the  leucocytes  are  chiefly  of  the  mononuclear  variety  (lymphocytes), 
which  do  not  undergo  the  rapid  degeneration  of  the  polynuclear  forms. 

(X)  A  reticulum  of  fibres  is  formed  by  the  fibrillation  and  rarefaction 
of  the  connective-tissue  matrix.  This  is  most  apparent,  as  a  rule,  at  the 
margin  of  the  growth. 

(f)  In  some,  but  not  all,  tubercles  giant  cells  are  formed  by  an  increase 
in  the  protoplasm  and  in  the  nuclei  of  an  individual  cell,  or  possibly  by  the 
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fusion  of  several  cells.  The  giant  cells  scera  to  be  in  inverse  ratio  t< 
number  and  virulence  of  the  bacilli.  In  lupus,  joint  tuberculosU,  and  scrofu- 
lous glands,  in  which  the  bacilli  are  scanty,  the  giant  aAh  ar<5  numerous; 
while  in  miliary  tubercles  and  all  lesions  in  which  the  bacilli  ai"e  abundant  the 
giant  cells  are  few  in  number. 

The  bacilli  then  cause,  in  the  first  place,  a  proliferation  of  the  fixed  ele- 
menU,  with  the  production  of  epithelioid  and  giant  cells;  and,  i^econdly,  an 
inflammatory  reaction,  ai^sociated  with  exudation  of  leucocytee.  How  far  the 
leuc<x»ytes  attack  and  destroy  the  bacilli  has  not  iieen  definitely  settled — 
Metfichnikotf  claiming,  Bamngarten  denying,  an  active  phagocytosiB. 

(3)  Th£  Deoenebation  of  Tubebcle. — (a)  Cn^ieation, — At  the  eentml 
part  of  the  growth,  owing  to  tlie  direct  action  of  the  bacilli  or  their  products, 
a  process  of  coaguilation  necrosiii  goes  on  in  the  cells,  which  lose  their  outline, 
become  irregular,  no  longer  take  stains,  and  are  finally  converted  into  a 
homogeneous,  structureless  substanoe.  Proceeding  from  the  centre  outward, 
the  tubercle  may  be  gradually  converted  into  a  yellowish-gray  body,  in  which, 
hov^TL'ver,  the  bacilli  are  still  abundant.  No  blood-vessels  are  found  in  them. 
Aggregated  together  these  form  the  cheesy  masses  so  common  in  tuberculojsis, 
which  may  undergo  softening,  fibroid  limitation  (encapsulation),  or  calei< 
fication. 

(b)  Schrosis. — With  the  necrosis  of  the  cell  elements  at  the  centre  of  the 
tubercle,  hyaline  transfonnation  proceedi?,  together  with  great  increase  in  the 
fibroid  elements ;  so  that  the  tubercle  is  converted  into  a  firm,  hard  structure. 
Often  the  change  is  rather  of  a  fibro-caseoiis  nature;  but  the  sclerosis  pre- 
dominates. In  some  ^ituationjs,  as  in  the  peritonteiun,  this  seems  to  be  the 
natural  transformation  of  tubercle,  and  it  is  by  no  meani^  rare  in  the  lung$. 

In  all  tubercles  two  processes  go  on:  the  one — caseation — destructive  and 
dangerous;  and  the  other — sclerosis — conservative  and  healing.  The  ulti- 
mate result  in  a  given  case  depends  upon  the  capabilities  of  the  body  to  rcstriet 
and  limit  the  growth  of  the  bacilli.  There  are  tissue-soils  in  which  the  bacilli 
are,  in  all  probability,  killed  at  once — the  seed  has  fallen  by  the  watiside. 
There  are  others  in  which  a  lodgment  is  gainc»d  and  more  or  less  damage  done, 
but  finaUy  the  day  is  with  the  conservative,  protecting  forces — the  seed  has 
fallen  upon  stony  ground.  Thirdly,  there  are  tissue-soils  in  which  the  Imcilli 
grow  luxuriantly,  caseation  and  softening,  not  limitation  and  Bclcroais,  prevail, 
and  ihe  day  is  with  the  invaders — the  seed  has  fallen  upon  good  ground. 

The  action  of  the  bacilli  injected  directly  into  the  blood-vessels  iUnstratai 
many  points  in  the  histology  and  pathology  of  tuberculosis.  If  into  the  riia 
of  a  rabbit  a  pure  culture  of  the  bacilli  is  injected,  the  microl>e5  accumulate 
chiefly  in  the  liver  and  spleen.  The  animal  dies  us^ually  within  two  wt^ks, 
and  the  organs  apparently  show  no  trace  of  tubercles,  ilicroscopically,  in 
botli  spleen  and  liver  the  young  tubercles  in  process  of  formation  are  very 
numerous,  and  karvokinesis  is  going  on  in  the  liver-cells.  After  an  injection 
of  a  more  dilute  culture,  or  one  whose  virulence  has  been  mitigated  by  age, 
instead  of  d}ing  within  a  fortnight  the  animal  survives  for  tive  or  six  WfM»kje$, 
by  which  time  the  tul)ercles  are  apparent  in  the  spleen  and  lirer^  and  often 
in  the  other  organs. 

(4)  Tile  uiffused  Inflammatory  Tubercle, — ^This  is  most  freqaend; 
seexi  in  the  lungs.     Only  a  great  master  like  Yirchow  could  have  won  the  pro* 
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easion  from  a  belief  in  the  unity  of  phthisis^  which  the  genius  of  Laennec  had 
Q  anatomical  ground,  announced.  Here  and  there  a  teacher,  as  Wilson  Fox^ 
protested,  but  the  heresy  prevailed,  and  we  repeated  the  striking  aphorism  of 
Hemeyer,  "  The  greatest  evil  which  can  happen  to  a  consumptive  is  that  he 
hould  become  tuberculous."  It  was  thought  that  the  products  of  any  simple 
nflammation  might  become  caseous,  and  that  ordinary  catarrhal  pneumonia 
erminated  in  phthisis.  It  was  peculiarly  fitting  that  from  Germany,  in  which 
be  dualistic  heresy  arose,  the  truth  of  Laennec's  views  should  receive  incon- 
BBtable  proof,  in  the  demonstration  by  Koch  of  the  etiological  unity  of  all  the 
arious  procesdes  known  as  tuberculous  and  scrofulous. 

Infiltrated  tubercle  results  from  the  fusion  of  many  small  foci  of  infec- 
ion — so  small  indeed  that  they  may  not  be  visible  to  the  naked  eye,  but  which 
istologically  are  seen  to  be  composed  of  scattered  centres,  surrounded  by  areas 
ti  which  the  air-cells  are  filled  with  the  products  of  exudation  and  of  the 
Toiiferation  of  the  alveolar  epithelium.  Under  the  influence  of  the  bacilli, 
ifleadon  takes  place,  usually  in  small  groups  of  lobules,  occasionally  in  an 
Btire  lobe,  or  even  the  greater  part  of  a  lung.  In  the  early  stage  of  the 
rocess,  the  tissue  has  a  gray  gelatinous  appearance,  the  gray  infiltration  of 
iiennec.  The  alveoli  contain  a  sero-fibrinous  fluid  with  cells,  and  the  septa 
pe  also  infiltrated.  These  cells  accumulate  and  undergo  coagulation  necrosis, 
3nning  areas  of  caseation,  the  infiltration  tuherculeuse  jaune  of  Laennec, 
be  scrofulous  or  cheesy  pneumonia  of  later  writers.  There  may  also  be  a 
iffose  infiltration  and  caseation  without  any  special  foci,  a  wide-spread  tuber- 
olous  pneumonia  induced  by*  the  bacilli. 

After  all,  the  two  processes  are  identical.     As  Baumgarten  states:  " There 

I  no  well-marked  difference  between  miliary  tubercle  and  chronic  caseous 

'iieumonia.     Speaking  histologically,  miliary  tuberculosis  is  nothing  else  than 

chronic  caseous  miliary  pneumonia,  and  chronic  caseous  pneumonia  is  noth- 

ag  but  a  tuberculosis  of  the  lungs." 

(5)  Secondaby  Inflammatory  Processes. — (a)  The  irritation  caused 
y  the  bacilli  invariably  produces  an  inflammation  which  may,  as  has  been 
escribed,  be  limited  to  exudation  of  leucocytes  and  serum,  but  may  also  be 
inch  more  extensive,  and  which  varies  with  varying  conditions.  We  find, 
or  example,  about  the  smaller  tubercles  in  the  lungs,  pneumonia— either 
atarrhal  or  fibrinous,  proliferation  of  the  connective-tissue  elements  in  the 
epta  (which  also  become  infiltrated  with  round  cells),  and  changes  in  the 
Aood  and  lymph-vessels. 

(6)  In  processes  of  minor  intensity  the  inflammation  is  of  the  slow  reac- 
ive  nature,  which  results  in  the  production  of  a  cicatricial  connective  tissue 
thich  limits  and  restricts  the  development  of  the  tubercles  and  is  the  essential 
consenative  element  in  the  disease.  It  is  to  be  remembered  that  in  chronic 
poimonary  tuberculosis  much  of  the  fibroid  tissue  which  is  present  is  not  in 
my  way  associated  with  the  action  of  the  bacilli. 

(c)  Suppuration.  Do  the  bacilli  themselves  induce  suppuration?  In 
a(Ktlled  cold  tuberculous  abscess  the  material  is  not  histologically  pus,  but 
I  debris  consisting  of  broken-down  cells  and  cheesy  material.  It  is  moreover 
sterile — that  is,  does  not  contain  the  usual  pus  organisms.  The  products  of 
tbe  tubercle  bacilli  are  probably  able  to  induce  suppuration,  as  in  joint  and 
bone  tuberculosis  pus  is  frequently  produced,  although  this  piay  be  due  to  a. 
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mixed  infection.  Koch  states  tlmt  the  *"  tuberculin  ''  h  one  of  the  best  agicnt* 
for  the  production  of  experimental  suppuration.  In  tubereulosis  of  the  lungs 
the  suppuration  is  largely  the  result  of  an  infection  with  pus  organisms. 


11,  Acute  Miliahy  Tuberculosis, 

The  modern  knowledge  of  this  remarkable  form  dates  from  the  statet 
of  Buhl  (1856),  that  railiary  tubiTculo.sis  ijs  a  specific  infection  dependent  on^ 
the  presence  in  tJie  body  of  an  iiueneap^ulated  yellow  tubercle,  or  a  tubercu- 
lous cavity  in  the  lung :  and  that  it  fjears  the  same  relation  to  the  primary  lesion 
as  pyaemia  does  to  a  focus  of  suppuration. 

Carl  Wcigert  established  the  truth  of  this  brilliant  conception  by  demon- 
strating the  association  of  miliary  tuberculosis  with  tuberculosis  of  the  blocnl* 
vessels.  There  are  two  groups  of  vessel  tubercle — the  tuberculous  periangitia 
in  which  there  is  invasion  of  the  adventitia^  and  the  endangitis  in  which  the 
tubercles  start  in  the  intiraa.  The  parts  most  freciuently  affected  are  the 
pulmonary  veins  and  the  thoracic  duct,  less  often  the  jugular  vein,  the  supra- 
renal and  fhe  vena  cava  sujK^riorj  and  the  sinuses  of  the  dura  mater,  the  aorta, 
and  the  endocardium.  To  the  branches  of  the  pulmonary  veins  it  is  not 
uncommon  to  find  caseous  glands  adherent,  penetrating  the  walls  and  show- 
ing a  growth  of  miliary  tubercles  in  the  intima.  A  special  interest  belongs 
to  tuberculosis  of  the  thoracic  duct,  first  accurately  descril^ed  and  thoroughly 
studied  by  Sir  Astley  Cooper*  Benda  in  a  series  of  19  cases  of  vessel  tubi*r- 
culosis  found  in  many  instances  an  enormous  mimber  of  bacilli,  particukrlj 
in  the  caseous  tuliercles  nt  the  thoracic  duet. 

Access  of  the  bacilli  to  the  blrxwl  may  take  place  by  the  perforation  of  an 
extra*vascular  caseous  mass  into  the  lumen,  or  by  the  softening  and  ulcera- 
tion of  a  focus  of  tul>erculous  endangitis.  The  bacilli  do  not  increase  in  tbe 
blood,  but  settle  in  the  different  organs,  producing  a  generalized  tui»erculosis, 
of  which  Weigert  recognizes  three  types  or  grades :  L  The  acute  general  mil- 
iary tuberculosis,  in  which  the  various  organs  of  the  body  are  stuifinl  with 
miliar)^  and  subrailiary  nodules,  II,  A  second  form  characterized  by  a  small 
number  of  tubercles  in  one  or  many  organs.  III.  The  occurrence  of  numer- 
ous tuberculous  foci  widely  spread  throughout  the  body^  but  in  a  more  chronic 
form ;  the  tuliercles  are  larger  and  many  are  caseous.  It  is  the  chronic  gen- 
erali2<?d  tuberculosis  of  children.  Transitional  forms  l')etween  these  groups 
occur.  In  the  first  variety^  which  we  are  here  considering,  there  is  an  erup- 
tion into  the  circulation  of  an  enormous  number  of  bacilli.  Benda  BUgge«t« 
in  explanation  of  the  profound  toxa?mia  seen  in  certain  cases  (the  typhoid 
form)  that  in  addition  the  blood  is  surcharged  with  toxins  from  a  large  caseous 
focus  which  has  eroded  the  vessel. 


Clinical  Forms, 

The  cases  may  Ik?  grouped  into  those  with  the  symptoms  of  an  acute  gen- 
eral infection — the  typhoid  form;  cases  in  which  pulmonary  symptoms  prts 
dominate;  and  cases  in  which  the  cerehral  or  cerebro-sfnnal  symptoms  aw 
marked — tuberculous  meningitis. 

Other  forms  have  lieen  recognized,  but  this  division  covers  a  large  majority 
of  the  cases* 
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Taking  any  series  of  cases  it  will  be  found  that  the  meningeal  form  of  acute 
tuberculosis  exceeds  in  numbers  the  cases  with  general  or  marked  pulmonary 
symptoms. 

1.  General  or  Typhoid  Form. — Symptoms. — The  patient  here  presents 
the  symptoms  of  a  profound  infection  with  few  if  any  local  signs.  The  cases 
simulate  and  are  frequently  mistaken  for  typhoid  fever.  After  a  period  of 
failing  health,  with  loss  of  appetite,  the  patient  becomes  feverish  and  weak. 
Occasionally  the  disease  sets  in  more  abruptly,  but  in  many  instances  the 
anamnesis  closely  resembles  that  of  typhoid  fever.  Nose-bleeding,  however, 
is  rare.  The  temperature  increases,  the  pulse  becomes  rapid  and  feeble,  the 
tongue  dry;  delirium  becomes  marked  and  the  cheeks  are  flushed.  The  pul- 
monary symptoms  may  be  very,  slight;  usually  bronchitis  exists,  but  is  not 
more  severe  than  is  common  with  typhoid  fever.  The  pulse  is  seldom  dicrotic, 
but  is  rapid  in  proportion  to  the  pyrexia.  Perhaps  the  most  striking  feature 
of  the  temperature  is  the  irregularity ;  and  if  seen  from  the  outset  there  is 
not  the  steady  ascent  noted  in  typhoid  fever.  There  is  usually  an  evening 
rise  to  103®,  sometimes  104°,  and  a  morning  remission  of  from  two  to  three 
degrees.  Sometimes  the  pyrexia  is  intermittent,  and  the  thermometer  may 
register  below  normal  during  the  early  morning  hours.  The  inverse  type  of 
temperature,  in  which  the  rise  takes  place  in  the  morning,  is  held  by  some 
writers  to  be  more  frequent  in  general  tuberculosis  than  in  other  diseases.  In 
rare  instances  there  may  be  little  or  no  fever.  On  two  occasions  I  have  had 
a  patient  admitted  to  my  wards  in  a  condition  of  profound  debility,  with  a 
history  of  illness  of  from  three  to  four  weeks'  duration,  with  rapid  pulse, 
flushed  cheeks,  dry  tongue,  and  very  slight  elevation  in  temperature,  in  whom 
(post  mortem)  the  condition  proved  to  be  general  tuberculosis.  In  one  in- 
stance there  was  tolerably  extensive  disease  at  the  right  apex.  Reinhold,  from 
Baumler's  clinic,  has  recently  called  attention  to  these  afebrile  forms  of  acute 
tuberculosis.     In  9  of  52  cases  there  was  no  fever,  or  only  a  transient  rise. 

In  a  considerable  number  of  these  cases  the  respirations  are  increased 
in  frequency,  particularly  in  the  early  stage,  and  there  may  be  signs  of  diffuse 
bronchitis  and  slight  cyanosis.  Cheyne-Stokes  breathing  occurs  toward  the 
close. 

Active  delirium  is  rare.  More  commonly  there  are  torpor  and  dulness, 
gradually  deepening  into  coma,  in  which  the  patient  dies.  In  some  cases 
the  pulmonary  symptoms  become  more  marked;  in  others,  meningeal  or  cere- 
bral features  occur. 

DiAoxosis. — The  differential  diagnosis  between  general  miliary  tubercu- 
losis without  local  manifestations  and  typhoid  fever  is  extremely  difficult.  A 
point  of  importance,  to  which  reference  has  already  been  made,  is  the  irregu- 
larity of  the  temperature  curve.  The  greater  frequency  of  the  respirations  and 
the  tendency  to  slight  cyanosis  is  much  more  common  in  tuberculosis.  There 
are  cases,  however,  of  typhoid  fever  in  which  the  initial  bronchitis  is  severe 
and  may  lead  to  dyspnoea  and  disturbed  oxygenation.  The  cough  may  be 
slight  or  absent.  Diarrhoea  is  rare  in  tuberculosis;  the  bowels  are  usually 
constipated ;  but  diarrhoea  may  occur  and  persist  for  days.  In  certain  cases 
the  diagnosis  has  been  complicated  still  further  by  the  occurrence  of  blood 
in  the  stools.  Enlargement  of  the  spleen  occurs  in  general  tuberculosis,  but 
is  neither  so  early  nor  so  marked  as  in  typhoid  fever.    In  children,  however. 
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the  enJargement  mftj  hn  eonsid«?rftblo.  The  urine  may  &how  tracci^  of  albu- 
min, and  iin fortunately  Ehrlich's  diazo-reaction,  which  is  &o  constant  in 
typhoid  fever,  is  also  met  with  in  general  tuberculosis.  The  absent?©  of  the 
diaracteristic  roseola  is  an  important  feature.  Occasionally  in  acute  tul>ercu- 
losis  reddish  spots  inay  occur  and  for  a  time  cause  difticultj^,  but  they  do  not 
come  out  in  crops,  and  rarely  have  the  characters  of  the  true  typhoid  eruption. 
Herpes  is  perhaps  more  common  in  tuberculosis.  Toward  the  close^  petechiit 
may  appear  on  the  skin,  particularly  about  the  wrists*  A  rare  event  is  jaun- 
dice, due  possibly  to  the  eruption  of  tubercles  in  the  liver.  It  is  to  be  remem- 
bered that  the  lesions  of  acute  tuberculoria  and  of  typhoid  fever  have  been 
demonstrated  in  the  same  body, 

A  negative  \\'i<lal  test  and  the  absence  of  trphoid  bacilli  in  blood-cultures 
may  be  of  decisive  importance  in  these  doubt  fid  cases.  In  very  rare  instance.^ 
tubercle  bacilli  have  been  found  in  the  blood.  Leucocytosis  is  more  common 
in  miliary  tu^?rculosis  than  in  typhoid  fever,  in  which  leucopenia  is  the  nile. 
Careful  examination  of  the  eyes  may  show  choroidal  tubercles,  though  I  have 
never  knoim  a  diagnosis  made  on  their  presence  alone.  In  the  fluid  obtained 
by  lumbar  puncture  the  tul^ercle  bacilli  may  be  abundant,  even  when  there  h 
no  active  meningitis.  In  a  few  casesi  the  bacilli  have  l)een  found  in  the  urine. 
Blood-cnltures  have  been  occasionally  successful. 

2,  Pulmonary  Form. — Symptoms. — From  the  outset  the  pulmonary  symji- 
toms  are  markcrni.  The  patient  may  have  had  a  cough  for  months  or  for 
years  without  much  impairment  of  health,  or  he  may  be  known  to  be  the 
subject  of  chronic  pulmonary  tuberculosis.  In  other  instances,  particularly 
in  children,  the  affection  follows  measles  or  whooping-cough,  iind  is  of  a  dii^- 
tinctly  broncho-pneumonic  t}^)e.  The  disease  l>egins  with  the  symptoms  of 
diffuse  bronchitis.  The  cough  is  marked,  the  expectoration  mueo-puraleat, 
occasionally  rusty.  Hieraoptysis  has  been  noted  in  a  few  instances.  Fmm  the 
outset  dyspntpa  is  a  striking  feature  and  may  be  out  of  proportion  to  th^ 
^intensity  of  the  physical  signs.  Thi-rc  is  more  or  less  cyanosis  of  the  lips  and 
finger-tips,  and  the  cheeks  are  suffused.  Apart  from  emphysema  and  the  later 
stages  of  severe  ^meumonia  I  know  of  no  other  pulmonary  t*ondition  in  which 
the  cyanosis  is  8o  marked.  The  physical  signs  are  those  of  broncliitLs.  In 
children  there  may  be  defective  resonance  at  the  bases,  from  scnttered  areas  of 
broncho-pneumonia:  or,  what  is  equally  suggestive,  areas  of  hvper-rosonanoe- 
Indced,  the  percussion  note,  particularly  in  the  front  of  the  chegt»  ia  some 
cases  of  miliary  tuberculosis,  is  full  and  clear,  and  it  will  Ik*  noted  (post  mor- 
tem) that  the  lungs  are  unusually  voluminous.  This  is  probably  the  result 
of  more  or  less  wide-spread  a(^ute  emphysema.  On  ausetdtation,  the  rales 
are  either  sibilant  and  sonorous  or  small,  tine,  and  crepitant.  There  mar  l^e 
fine  crepitation  from  the  occurrence  of  tul»ercles  on  the  pleura  ( Jiirgenaeii). 
In  children  there  may  be  high-pitched  tubular  breathing  at  the  bases  or  towatil 
the  root  of  the  lung.  Toward  the  close  the  rales  may  Ij*?  larger  and  more 
mucous.  The  temperature  rise^  to  in^^^  or  103*',  and  may  present  the  iiiver*e 
type.  The  pulse  is  rapid  and  feeble.  In  the  very  acute  cases  tlie  spleen  is 
always  enlarged.  The  disease  may  prove  fatal  in  ten  or  twelre  days,  or  nsty 
be  pj  1  for  weeks  or  even  months. 

1  I  s. — Tbe  diagnosis  of  this  form  offers  less  difficulty  and  is  more 

frequently  made.     There  is  often  a  history  of  previous  cough,  or  the  patient 
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is  knofwn  to  be  the  subject  of  local  disease  of  the  limg^  or  of  the  lymph-glands, 
or  of  the  bones.  In  children  these  symptoms  following  measles  or  whoop- 
ing-cough indicate  in  the  majority  of  cases  acute  miliary  tuberculosis^  with 
or  without  broncho-pneumonia.  Occasionally  the  sputum  contains  tubercle 
badllL 

The  choroidal  tubercle  occurs  in  a  limited  number  of  cases  and  may  help 
the  diagnosis.  More  important  in  an  adult  is  the  combination  of  dyspnoea 
with  cyanosis  and  the  signs  of  a  diffuse  bronchitis.  In  some  instances  the 
occurrence  of  cerebral  symptoms  at  once  gives  a  clew  to  the  nature  of  the 
trouble. 

3.  Ifftningeftl  Form  {Tuberculous  Meningitis,  Basilar  Meningitis). — ^This 
affection^  which  is  also  known  as  acute  hydrocephalus  or  **  water  on  the 
brain,''  is  essentially  an  acute  tuberculosis  in  which  the  membranes  of  the 
brain,  sometimes  of  the  cord,  bear  the  brunt  of  the  attack.  Our  first  accurate 
knowledge  of  this  affection  dates  from  the  publication  of  Sobert  Whytf s 
Observations  on  the  Dropsy  of  the  Brain,  Edinburgh,  1768.  He  studied  20 
cases  and  divided  the  disease  into  three  stages,  according  to  the  .condition  of 
the  pulse. 

Though  Guersant  had  as  early  as  1827  used  the  name  granular  menin- 
gitis for  this  form  of  inflammation  of  the  meninges,  it  was  not  until  1830 
that  Papavoine  demonstrated  the  nature  of  the  granules  and  noted  their 
occurrence  with  tubercles  in  other  parts. 

In  1832  and  1833,  W.  W.  Gerhard,  of  Philadelphia,  made  a  very  careful 
study  of  the  disease  in  the  Children's  Hospital  at  Paris,  and  his  publica- 
tionfl^  more  than  those  of  any  other  author,  served  to  place  the  disease  on 
a  firm  anatomical  and  clinical  basis. 

There  are  several  special  etiological  factors  in  connection  vrith  this  form. 
It  is  much  more  common  in  children  than  in  adults.  It  is  rare  during  the 
first  year  of  life,  more  frequent  between  the  second  and  the  fifth  years.  In  a 
majority  of  the  cases  a  focus  of  old  tuberculous  disease  will  be  found,  com- 
m<mly  in  the  bronchial  or  mesenteric  glands.  In  a  few  instances  the  affec- 
tion seems  to  be  primary  in  the  meninges.  It  is  very  difficult,  however,  in 
an  ordinary  post  mortem. to  make  an  exhaustive  search,  and  the  lesion  may 
be  in  the  bones,  sometimes  in  the  middle  ear,  or  in  the  genito-urinary  organs. 
In  those  instances  in  which  no  primary  focus  has  been  discovered  it  has  been 
suggested  that  the  bacilli  reach  the  meninges  through  the  cribriform  plate  of 
the  ethmoid  from  the  upper  part  of  the  nostrils,  but  this  is  not  probable. 

MoBBiD  AxATOMY. — ^Thc  meninges  at  the  base  are  most  involved,  hence  the 
term  basilar  meningitis.  The  parts  about  the  optic  chiasm,  the  Sylvian  fis- 
sures, and  the  interpeduncular  space  are  affected.  There  may  be  only  slight 
turbidity  and  matting  of  the  membranes,  and  a  certain  stickiness  with  seroua 
infiltration;  but  more  commonly  there  is  a  turbid  exudate,  fibrino-purulent 
in  character,  which  covers  the  structures  at  the  base,  surrounds  the  nerves, 
extends  into  the  Sylvian  fissures,  and  appears  on  the  lateral,  rarely  on  the 
upper,  surfaces  of  the  hemispheres.  The  tubercles  may  be  very  apparent, 
particularly  in  the  Sylvian  fissures,  ap]x?arin<T  as  small,  whitish  nodules  on 
the  membranes.  They  vary  much  in  number  and  size,  and  may  be  difficult 
to  find.  The  amount  of  exudate  l)ear8  no  definite  relation  to  the  abundance 
of  iuberdes.     The  arteries  of  the  anterior  and  posterior  perforated  spaces 
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should  be  carefully  withdrawn  and  seareh.ML  as  uikiu  them  nodular  tubercl  _ 
may  be  fmmd  when  not  present  elsewhere.  In  doubt fu!  cases  the  middle  cere- 
bral arteries  tihould  l»e  very  carefully  remtjvt^,  spread  on  a  glass  plate  with 
a  black  background,  and  examined  with  a  lens.  The  tuberclejs  are  then  t*eeii 
as  nodtdar  enlargenieats  on  the  smaller  arterie.s.  The  lateral  ventricles  are 
dilated  (aeute  hydrocephahifr)  and  contain  a  turbid  iluid:  the  e[>end\Tna  may 
be  softene<]»  and  the  septum  lucidum  and  fornix  are  usually  broken  down. 
The  convolutions  are  often  Hatiened  and  the  sulci  old  iterated  owing  to  the 
increased  intra-ventricular  pressure.  There  is  a  tuberculous  endarteritis  willi 
the  formation  of  intimal  tuliercles,  due  to  implantation  of  bacilli  from  the 
blood  (HektfX'n),  Proliferation  in  the  adventitial  with  invasion  of  the  mt*dia 
and  intima  are  common,  forming  no<lular  circumscribed  tubercles.  The 
lumen  of  the  vessel  is  narrowed  and  thromlwsis  may  result.  The  meninges 
are  not  alone  involved,  but  the  contiguous  cerebral  substance  is  more  or  le^ 
oidematous  and  infiltrated  with  leucocytes,  so  that  anatomically  the  condition 
is  in  reality  a  meningO'encephaUtis. 

There  are  instances  in  which  the  acute  process  is  associated  with  chronic 
meningeal  tulicrculosis ;  cases  which  may  for  months  present  the  clinical  pic- 
ture of  brain  tumor. 

Although  in  a  majority  of  instances  the  process  is  cerebral,  the  spinal 
meninges  may  also  be  involved,  particularly  those  of  the  cervical  cord.  There 
are  cases  indeed  in  which  the  symptoms  are  chiefly  spinal.  A  sailor,  who  had 
fallen  on  the  deck  three  weeks  before  his  death,  was  admitted  to  the  Montreal 
General  Hospital.  He  presented  signs  of  meningitis,  chiefly  spinal,  whi(*h 
were  naturally  attributed  to  traumatism.  The  post  mortem  <^howed  absentee 
of  tubercles  and  lymph  at  the  base  of  the  brain,  and  an  extensive  eruption 
of  miliary  tubercles  with  much  tnrbid  lymph  over  the  entire  spinal  meninges. 
There  were  small  cheesy  masses  at  the  apices  of  the  lungs. 

Symptoms, — Tuberculous  meningitis  presents  an  extremely  complex  clini- 
cal picture,     li  will  be  ljej?t  to  describe  the  form  found  in  children. 

Prodromal  symptoms  are  common.  The  child  may  have  l>een  in  failing 
health  for  some  weeks,  or  may  be  convalescent  from  measles  or  whoojdug- 
cough.  In  many  instances  there  is  a  history  of  a  fall.  The  child  get^^  tliin, 
h  restless,  peevish,  irritable,  loses  it^  appetite,  and  the  disposition  may  com- 
pletely change.  Symptoms  pointing  to  the  di^ase  may  thra  set  in,  either 
quite  suddenly  with  a  convulsion,  or  more  commonly  with  headache,  vomit* 
ing,  and  fever,  three  essential  symj»toms  of  the  onset  which  are  rarely  absent 
Thi.^  pain  may  be  intcus**  and  agonizing.  The  child  puts  its  hand  to  it«  head 
and  occasionally,  when  the  pain  l>ocomes  worse,  gives  a  short," sudden  vr\\  th0 
so*ciille<l  hydrocephalic  cry.  Sometimej*  the  child  screams  continuously  until 
utterly  exhausted,  I  saw  in  West  Philadelphia  a  case  of  basilar  meningitis  in 
a  girl  of  thirteen »  whn  for  three  days,  when  not  under  the  influence  of  a  pow- 
erful sedative  or  of  chloroform,  screamed  at  the  top  of  her  voice  so  as  to  h^ 
heard  a  square  or  more  away.  The  vomiting  is  without  apparent  causae,  and 
18  independent  of  iaknng  of  fix>d.  Constipation  is  usually  pres^ent.  The  frv«r 
.is  slight,  but  gradually  rises  to  lO^""  or  103^  The  pulse  is  at  first  nipid.  suIjsc- 
quently  irregular  and  slow.  The  respirations  are  rarely  altered.  During 
sleep  the  child  is  re^stless  and  disturbed.  There  may  be  twitchings  of  the  mna- 
cle«,  or  gudden  starting^ ;  or  the  child  may  wake  up  from  sleep  in  great  terror. 
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In  this  early  stage  the  pupils  are  usually  contracted.     These  are  the  chief 
symptoms  of  the  initial  stage,  or,  as  it  is  termed,  the  stage  of  irritation. 

In  the  second  period  of  the  disease  these  irritative  symptoms  subside ;  vom- 
iting is  no  longer  marked,  the  abdomen  becomes  retracted,  boat-shaped  or 
carinaied.  The  bowels  are  obstinately  constipated,  the  child  no  longer  com- 
plains of  headache,  but  is  dull  and  apathetic,  and  when  roused  is  more  or  less 
delirious.  The  head  is  often  retracted  and  the  child  utters  an  occasional  cry. 
The  pupils  are  dilated  or  irregular,  and  a  squint  may  develop.  Sighing  res- 
piration is  common.  Convulsions  may  occur,  or  rigidity  of  the  muscles  of  one 
side  or  of  one  limb.  The  temperature  is  variable,  ranging  from  100°  to 
102.5"'.  A  blotchy  erythema  is  not  uncommon  on  the  skin.  If  the  finger-nail 
is  drawn  across  the  skin  of  any  region  a  red  line  comes  out  quickly,  the 
so-called  tache  cerebrate,  which,  however,  has  no  diagnostic  significance. 

In  the  final  period,  or  stage  of  paralysis,  the  coma  increases  and  the  child 
can  not  be  roused.  Convulsions  are  not  infrequent,  and  there  are  spasmodic 
contractions  of  the  muscles  of  the  back  and  neck.  Spasms  may  occur  in  the 
limbs  of  one  side.  Optic  neuritis  and  paralysis  of  the  ocular  muscles  may  be 
present.  The  pupils  become  dilated,  the  eyelids  are  only  partially  closed,  and 
the  eyeballs  are  rolled  up  so  that  the  comeae  are  only  uncovered  in  part  by 
the  upper  eyelids.  Diarrhoea  may  occur,  the  pulse  becomes  rapid,  and  the 
child  may  sink  into  a  t3rphoid  state  with  dry  tongue,  low  delirium,  and  invol- 
untary- passages  of  urine  and  faeces.  The  temperature  often  becomes  sub- 
normal, sinking  in  rare  instances  to  93°  or  94°.  In  some  cases  there  is  an 
ante-mortem  elevation  of  temperature,  the  fever  rising  to  106°.  The  entire 
duration  of  the  disease  is  from  a  fortnight  to  three  or  four  weeks.  A  leuco- 
cytosis  is  not  infrequently  present  throughout  the  disease. 

There  are  cases  of  tuberculous  meningitis  which  pursue  a  more  rapid 
c<>ur?e.  They  set  in  with  great  violence,  often  in  persons  apparently  in  good 
health,  and  may  prove  fatal  within  a  few  days.  In  these  instances,  more* 
commonly  seen  in  adults,  the  convex  surface  of  the  brain  is  usually  involved. 
There  are  again  instances  which  are  essentially  chronic  and  display  symptoms 
of  a  limited  meningitis,  sometimes  with  pronounced  psychical  symptoms,  and 
^metimes  with  those  of  cerebral  tumor. 

There  are  certain  features  which  call  for  special  comment. 

The  irregularity  and  slowness  of  the  pulse  in  the  early  and  middle  stages 
of  the  disease  are  points  upon  which  all  authors  agree.  Toward  the  close,  as 
the  heart's  action  becomes  weaker,  the  pulsations  are  more  frequent.  The 
temperature  is  usually  elevated,  but  there  are  instances  in  which  it  does  not 
rise  in  the  whole  course  of  the  disease  much  above  100°.  It  may  be  extremely 
irregular,  and  the  oscillations  are  often  as  much  as  three  or  four  degrees  in 
the  day.  Toward  the  close  the  temperature  may  sink  to  95°,  occasionally  to 
94°,  or  there  mav  be  hyperpyrexia.  In  a  case  of  Baumler's  the  temperature 
rose  before  death  to  43.7°  C. "^(110.7°  R). 

The  ocular  symptoms  of  the  disease  are  of  special  importance.  In  the 
early  stages  narrowing  of  the  pupils  is  the  rule.  Toward  the  close,  with  in- 
crease in  the  intra-cranial  pressure,  the  pupils  dilate  and  are  irregular. 
There  may  be  conjugate  deviation  of  the  eyes.  Of  ocular  palsies  the  third 
nerve  is  most  frequently  involved,  sometimes  with  paralysis  of  the  face,  limbs, 
and  hypoglofisal  nerve  on  the  opposite  side  (sradrome  of  Weber),  due  to  a 
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lesion  limited  to  the  itiferior  and  internal  part  of  the  cms.  The  changes  in 
the  retinae  are  very  important.  Neuritis  is  the  most  common.  According 
to  GowerSj  the  disk  at  first  Ijecomes  full  colored  and  ha^  hazy  outlines, 
and  the  veins  are  dilated.  Swelling  and  striation  become  pronounced,  but 
the  neuritis  is  rarely  intense.  Of  26  eases  studied  by  Oarlick,  in  6  the  condi- 
tion was  of  diagnostic  value.  The  tuberelos  in  the  choroid  are  rare  and  much 
less  frequently  seen  during  life  than  post-mortem  figures  would  indicate. 
Thus  Lit  ten  found  them  (post  mortem)  in  39  out  of  52  cases.  They  were 
present  in  only  1  of  the  26  cases  of  tuberculous  meningitis  examined  by  Gar- 
lick.     Ileinzel  examined  with  negative  re.sults  41  cases. 

Among  the  motor  symptoms  convulsions  are  most  common,  but  there  mre 
other  changes  which  deserve  special  mention.  A  tetanic  contraction  of  one 
limb  may  persist  for  several  days^  or  a  cataleptic  condition.  Tremor  and  athe* 
toid  movements  are  sometimes  seen.  The  paralyses  are  either  hemiplegias 
or  monoplegias.  Hemiplegia  may  'result  from  disturbance  in  the  corttoil 
branches  of  the  middle  cerebral  artery,  occasionally  from  softening  in  the 
internal  capsule,  due  to  involvement  of  the  central  branches.  Of  monoplegias, 
that  of  the  face  is  perhaps  most  common^  and  if  on  the  right  side  it  may  occur 
with  aphasia.  In  two  of  my  casee  in  adults  aphasia  occurred.  Brachial  mono- 
plegia  may  be  associated  witli  it.  In  the  more  chronic  cases  tlie  symptomf 
persist  for  months,  and  there  may  be  a  characteristic  Jacksonian  epilepsy. 
Kemig's  sign  is  pressent  as  a  rule  (see  Cerebro-spinal  Fever). 

The  diagnosis  of  tuberculous  meningitis  is  rarely  difficult,  and  pointi 
upon  which  special  stre&s  is  to  l>e  laid  are  the  existence  of  a  'tul)erculous  focus 
in  the  b<_Kly,  the  mode  of  onset  and  the  s^vrnptoms^  and  the  evidence  obtained 
on  lumbar  puncture.  The  fluid  withdrawn  is  usually  turbid,  often  sterile, 
but,  on  centrifugalizing,  the  bacilli  may  be  discovered.  The  cells  are  usually 
small  mononuclear  lymphocytes. 

The  prognosis  in  this  form  of  meningitis  is  always  most  serious.  I  hwe 
neither  seen  a  case  which  I  regaj'ded  as  tuberculous  recover,  nor  have  I  seat 
post-mortem  evidence  of  past  disease  of  this  nature.  Cases  of  recovery  haw 
been  reix»rted  by  reliable  authorities,  but  they  are  extremely  rare,  and  there  is 
always  a  reasonable  doubt  as  to  the  corr^'  !  the  diagnosis.     The  differ- 

ential features  and  treatment  will  be  <  ■  1  in  connection  mth  acute 

meningitis. 


III.  Tuberculosis  of  the  Lymphatic  System. 

1.  Tuberculosa  of  the  Lymph-glands  (Scrofula). 

Scrofula  is  tubercle^  as  it  has  been  shown  that  the  bacillus  of  Koch  b  the 
essential  element.  Formerly  special  attention  was  given  to  different  t\iiei 
of  scrofula,  of  which  two  important  forms  were  recognized — the  sanguine,  in 
which  the  child  was  slightly  built,  tall,  with  small  limbs,  a  tine  dear  skin, 
soft  silk}^  hair,  and  was  mentally  very  bright  and  intelligent;  and  the  phleg- 
matic t}T>e,  in  which  the  child  was  short  and  thick-set,  with  coarse  faatupes 
muddy  complexion,  and  a  dull,  heavy  aspect.  It  is  not  yet  definitely  settled 
whether  the  virus  which  produces  the  chronic  tuberculous  adenitis  or  semfiib 
differs  from  that  which  produces  tuberculosis  in  other  parts*  or  whether  it  is 
the  local  conditions  in  the  glan^k  which  account  for  the  alow  development  and 
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milder  course.  The  experiments  of  Arloing  would  indicate  that  the  virus  was 
attenuated  or  milder,  for  he  has  shown  that  the  caseous  material  of  a  lymph- 
gland  killed  guinea-pigs,  while  rabbits  escaped.  The  guinea-pig,  as  is  well 
known,  is  the  more  susceptible  animal  of  the  two.  The  observations  of  Lin- 
gard  are  still  more  conclusive,  as  showing  a  variation  in  the  virulence  of  the 
tubercle  bacillus.  Guinea-pigs  inoculated  with  ordinary  tubercle  showed 
lymphatic  infection  within  the  first  week,  and  the  animals  died  within  three 
months;  infected  with  material  from  scrofulous  glands,  the  lymphatic  en- 
largement did  not  appear  until  the  second  or  third  week,  and  the  animals  sur- 
vived for  six  or  seven  months.  He  showed,  moreover,  that  the  virulence  of 
the  infection  obtained  from  the  scrofulous  glands  increased  in  intensity  by 
passing  through  a  series  of  guinea-pigs.  Eve's  experiments  show  that  scrofu- 
lous material  invariably  produces  tuberculosis  in  guinea-pigs  and  very  often 
in  rabbits. 

Tuberculous  adenitis,  met  with  at  all  ages,  is  more  common  in  children 
than  in  adults;  and  may  occur  in  old  age. 

Tubercle  bacilli  are  ubiquitous ;  all  are  exposed  to  infection,  and  upon  the 
local  conditions,  whether  favorable  or  unfavorable,  depends  the  fate  of  those 
orpinisms  which  find  lodgment  in  our  bodies.  A  special  predisposing  factor 
inlvmphatic  tuberculosis  is  catarrh  of  the  mucous  membranes,  which  in  itself 
excites  slight  adenitis  of  the  neighboring  glands.  In  a  child  with  constantly 
recurring  naso-pharyngeal  catarrh,  the  l)acilli  which  lodge  on  the  mucous 
membranes  find  in  all  probability  the  gateways  less  strictly  guarded  and  are 
taken  up  by  the  lymphatics  and  passed  to  the  nearest  glands.  The  impor- 
tance of  the  tonsils  as  an  infection-atrium  has  of  late  been  urged.  In  condi- 
tions of  health  the  local  resistance,  or,  as  some  would  put  it,  the  phagocytes, 
would  be  active  enough  to  deal  with  the  invaders,  but  the  irritation  of  a 
chronic  catarrh  weakens  the  resistance  of  the  lymph-tissue,  and  the  bacilli  are 
enabled  to  grow  and  gradually  to  change  a  simple  into  a  tuberculous  adenitis. 
The  frequent  association  of  tuberculous  adenitis  of  the  bronchial  glands  with 
wh«ioping-cough  and  with  measles,  and  the  frequent  association  of  tubercle 
in  the  mesenteric  glands  in  children  with  intestinal  catarrh,  find  in  this  way 
a  rational  explanation.  *  After  all,  as  Virchow  pointed  out,  an  increased  vul- 
n»Tabi!ity  of  the  tissue,  however  brought  about,  is  the  important  factor  in  the 
di-ease. 

The  following  are  some  of  the  features  of  interest  in  tuberculous  ade- 
niri-: 

(a)  The  local  character  of  the  disease.  Thus,  the  glands  of  the  neck,  or 
at  the  bifurcation  of  the  bronchi,  or  those  of  the  mesentery,  may  be  alone 
involved. 

( b )  The  tendencv'  to  spontaneous  healing.  In  a  large  proportion  of  the 
cai^es  the  battle  which  ensues  between  the  bacilli  and  the  protective  forces  is 
long;  but  the  latter  are  finally  successful,  and  we  find  in  the  calcified  rem- 
nants in  the  bronchial  and  mesenteric  lymph-glands  evidences  of  victory. 
Too  often  in  the  bronchial  glands  a  truce  only  is  declared  and  hostilities  may 
break  out  afppsh  in  the  form  of  an  acute  tuberculosis. 

(r)  The  tendency  of  tuberculous  adenitis  to  pass  on  to  suppuration.     The 
freqiieney  with  which,  particularly  in  the  glands  of  the  neck,  we  find  the  tuber- 
cqIoob  processes  associated  with  suppuration  is  a  special  feature  of  this  form 
21 
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rif  atkmitijs.  In  nearly  all  instances  the  pus  is  sterile.  Whether  the  etippora- 
tioii  i^  excite<l  by  the  bdcilli  or  hy  their  products,  or  whet!i»T  it  is  the  n*!^ult 
of  a  mixed  iufection  with  pus  organisni^,  wliich  are  bubsequeatly  ilc^imv.'.], 
hais  not  been  settleiL 

{(l)  The  existeoce  of  au  unhealed  focus  of  luberoulouji  adeniti-^  is  a  cm- 
stant  menace  to  the  organii^m,  It  is  safe  to  my  that  in  three-fourths  of  the 
instances  of  aeute  tuberculosis  tfie  infection  is  derived  from  thi^  .source.  On 
the  other  hand,  it  lias  been  urged  that  scrofnla  in  childhood  g\vei»  a  !?ort  of 
protection  against  tuberculosis  in  adult  life.  We  certainly  do  meet  with  many 
persons  of  exceptional  l>odily  vigor  who  in  childlniod  had  enlargeil  glandi**  but 
the  evidence  whieli  Marfan  brings  fon^^ard  in  support  of  thh  view  ib  not  con- 
clusive. 

Clinical  Forms. — ithXEiLiLtzED  TiTBKRcrLons  Lyxiphadenitis. — In  excep* 
tionnl  iri-tviuees  we  tind  diffuse  tuberculosis  of  nearly  all  the  lynipli-ghindi*  ot 
the  ImxIv  with  little  »»r  no  involvement  of  other  partis.  The  niost  extreme  ca<4?s 
of  it,  which  1  have  seen,  have  been  in  negro  patients.  Two  well-marked  caj^es* 
occurred  at  the  Philadelphia  Hospital.  In  a  woman,  the  chart  from  ApriL 
1888,  until  March.  188l>.  showed  [>ersistent  fever,  ranging  from  101**  to  103% 
occasionally  rising  to  UM**.  On  Decern l»er  l<Jth  the' glands  on  the  right  8ide 
of  the  neck  were  removed.  After  an  attack  of  erysipelas,  on  February  ITrh, 
she  gradually  sank  and  died  March  5th.  The  lungs  pre^nted  only  one  or  two 
puckered  spots  at  the  apices.  The  bronchial,  retro- peritoneal,  and  mesenteric 
glands  were  greatly  enlarged  and  caseous.  There  was  no  intestinal,  uterine, 
or  bone  disease.  The  continuous  high  fever  in  this  case  dependcnl  aj»jjarently 
upon  the  tuberculous  adenitis,  which  waa  much  more  extensive  tlian  was  sup- 
pose<l  during  life.  In  these  instances  the  enlargement  is  most  marketl  in  thtt 
retro- peritoneal,  bronchial,  and  mesenteric  glands,  but  may  be  also  present 
in  the  groups  of  external  glands.  Occurring  acutely,  it  presents  a  picrun^ 
resembling  Hotlgkin's  disease.  In  a  case  which  die<l  in  the  Montreal  General 
Hospital  this  diagnosis  was  made.  The  cervical  and  axillar\'  glands  were 
enormnusly  enlarged,  and  death  was  caused  by  infiltration  of  the  lar^^nx.  In 
infants  and  cliihl n?n  there  is  a  form  of  general  tuberculous  adenitis  in  which 
the  various  groups  of  glands  are  sticcessively,  more  rarely  simultaneously,  in- 
volved, and  in  which  death  is  caused  either  by  cachexia,  or  by  an  acute  mf^H-. 
tion  of  the  meninges. 

Local  Tuberculous  Adenitis. — (a)  Cerviral, — This  is  the  mi>si  com- 
mon f»irm  met  with  in  children.  It  is  seen  particularly  among  the  poor  and 
those  who  live  continuously  in  the  impure  atmosphere  of  badly  ventitate<l 
lodgings.  Children  in  foundling  hosjiitals  and  asylums  are  spe*"ially  prone  to 
the  disease.  In  the  United  States  it  is  most  common  in  the  negro  raee.  A* 
already  statetl,  it  is  often  met  with  in  catarrh  of  the  nase  and  throat,  or  chronic 
enlargement  of  the  tonsils;  or  the  child  may  have  had  eczema  of  the  scalp  or 
a  purulent  otitis. 

The  submaxillarr  glands  are  first  involved,  and  are  popularly  spoken  of 
as  enlargeil  kcrnrh.  They  are  usually  larger  on  one  side  than  on  the  other. 
Aft  they  increase  in  si:Ee,  the  indi\idual  tumors  can  he  felt;  the  surface  i« 
smooth  and  the  cnnsistcnce  firm.  They  may  remain  isolated,  but  more  eora- 
monly  they  form  large,  knotted  mas^*s,  over  which  the  skin  is,  as  a  rub\  frcelr 
movable.     In  many  cA^es  the  ti^kiii  ultimately  becomes  adherent,  and  inflam- 
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mation  and  suppuration  occur.  An  abscess  points  and,  unless  opened,  bursts, 
learing  a  sinus  which  heals  slowly.  The  disease  is  frequently  associated  with 
conza,  with  eczema  of  the  scalp,  ear,  or  lips,  and  with  conjunctivitis  or  kera- 
titis. When  the  glands  are  large  and  growing  actively,  there  is  fever.  The 
subjects  are  usually  anaemic,  particularly  if  suppuration  has  occurred.  The 
progress  of  this  form  of  adenitis  is  slow  and  tedious.  Death,  however,  rarely 
follows,  and  many  aggravated  cases  in  children  ultimately  get  well.  Not  only 
the  submaxillary  group,  but  the  glands  above  the  clavicle  and  in  the  posterior 
cervical  triangle,  may  be  involved.  In  other  instances  the  cervical  and  axil- 
lary glands  are  involved  together,  forming  a  continuous  chain  which  extends 
lieneath  the  clavicle  and  the  pectoral  muscle.  With  them  the  bronchial  glands 
may  also  be  enlarged  and  caseous.  Not  infrequently  the  enlargement  of  the 
jiupra-clavicular  and  axillary  group  of  glands  on  one  side  precedes  a  tubercu- 
lous pleurisy  or  pulmonary  tuberculosis. 

(b)  Track eO'bronchial. — The  mediastinal  lymph-glands  constitute  filters 
in  which  lodge  the  various  foreign  particles  which  escape  the  normal  phago- 
cytes of  bronchi  and  lungs.  Among  these  foreign  particles,  and  probably 
attached  to  them,  tubercle  bacilli  are  not  uncommon,  and  we  find  tubercles  and 
caseous  matter  with  great  frequency  in  this  group.  Northrup  found  them  in- 
volved in  every  one  of  127  cases  of  tuberculosis  at  the  New  York  Foundling 
Hospital.  This  tuberculous  adenitis  may,  in  the  bronchial  glands,  attain  the 
dimensions  of  a  tumor  of  large  size.  But  even  when  this  occurs  there  may 
be  no  pressure  symptoms.  In  children  the  bronchial  adenitis  is  apt  to  be 
a<$iociated  with  suppuration.  The  effects  of  these  enlarged  glands  are  very 
varied,  and  for  full  details  the  reader  is  referred  to  the  elaborate  section  in 
the  Train  of  Barthez  and  Sann^e  (tome  iii).  It  is  sufficient  here  to  say  that 
there  are  instances  on  record  of  compression  of  the  superior  cava,  of  the  pulmo- 
nary artery,  and  of  the  azygos  vein.  The  trachea  and  bronchi,  though  often 
flattened,  are  rarely  seriously  compressed.  The  pneumogastric  nerve  may  be 
involved,  particularly  the  recurrent  laryngeal  branch.  More  important  really 
are  the  perforations  of  the  enlarged  and  softened  glands  into  the  bronchi  or 
trachea,  or  a  sort  of  secondary  cyst  may  be  formed  between  the  lung  and  the 
trachea.  Asphyxia  has  been  caused  by  blocking  of  the  larynx  by  a  case- 
ous gland  which  has  ulcerated  through  the  bronchus  (Voelcker),  and  Cyril 
Ogle  has  reported  a  case  in  which  the  ulcerated  gland  practically  occluded 
lioth  bronchi.  Perforations  of  the  vessels  are  much  less  common,  but  the  pul- 
monary' artery  and  the  aorta  have  been  opened.  Perforation  of  the  oesophagus 
has  been  described  in  several  cases.  One  of  the  most  serious  effects  is  infec- 
tion of  the  lung  or  pleura  by  the  caseous  glands  situated  deep  along  the 
bronchi.  This  may,  as  is  often  clearly  seen,  be  by  direct  contact,  and  it  may 
\^  difiScult  to  determine  in  some  sections  where  the  caseous  bronchial  gland 
terminates  and  the  pulmonary  tissue  begins.  In  other  instances  it  takes  place 
along  the  root  of  the  lung  and  is  subpleural.  Among  other  sequences  may 
be  mentioned  diverticulum  of  the  oesophagus  following  adhesion  of  an  enlarged 
gland  and  its  subsequent  retraction;  and,  in  the  case  of  the  anterior  medi- 
astinal and  aortic  groups,  the  frequent  production  of  pericarditis,  either  by 
contact  or  by  rupture  of  a  softened  gland  into  the  sac. 

A  serioas  danger  is  systemic  infection,  which  takes  place  through  the 
Tesaels.  • 
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(€)  Mesenimc;  Tabes    mc^enterica. — ^In    tliis    affection,   the   abdomiul 
scrofula  of  old  writers?,  the  glands  of  the  raesentery  and  retro^peritaoa^Qin  be- 
come enlarged  and  catieate;  more  rarely  they  en pp unite  ur  calcifj.     A  >ligbi| 
rnl>erculoui«  adenitis  h  ojctreraely  common  in  children,  and  h  often  accidentally | 
found  (poBt  mortem)  when  the  children  have  died  of  other  dUeases.     It  ma? 
be  a  primary^  lesion  a^ociated  with  intestinal  catairh,  or  it  may  be  seeonilary  j 
to  tiiliorculaus  disease  of  the  intestines. 

The  primary  cas<3s  are  very  common  in  children,  a^  may  be  gathered  from 
WorKlhead's  ligure.s,  already  given.  The  general  involvement  of  the  j^lnnds  | 
interferes  seriously  with  nutrition,  and  the  patients  are  pnny,  wasted,  and  aiue- 
mic.  The  abdomen  is  enlarged  and  tymipanitic;  diarrhoea  is  a  constant  fea- 
ture; the  stooli*  are  thin  and  otfensive.  There  is  moderate  fever^  bat  the  gen- 
eral wasting  and  debility  are  the  most  characteristic  features.  The  enlarjrrd 
glands  can  not  often  be  felt,  owing  to  the  distended  condition  of  the  Iwiwda. 
These  c^ses  are  often  spoken  of  as  com*umption  of  the  bowels,  but  in  a  major-  ] 
ity  of  them  the  intestines  do  not  present  tubercnilous  lesions.  In  a  consider- 
able number  of  the  CAses  of  tabes  mesent erica  the  peritoneum  is  also  involvfd, 
and  in  .eueh  the  abdomen  is  large  and  hard,  and  nodules  may  be  felt 

In  adults  tuberculous  disease  of  the  mesenteric  glands  may  occur  as  a 
primary  affection,  or  in  association  with  pulmonary  disease.  Gairdner  gives 
a  remarkable  instance  of  ttie  kind  in  a  man  aged  twenty-one.  Instances  of 
this  sort  are  not  uncommon  in  the  literature.  Large  tumors  may  exist  with- 
out tuberculous  disease  in  the  intestines  or  in  any  other  part. 

The  diagnosis  of  local  and  general  tuberculous  adenitis  from  lympli 
noma  will  be  subsefjuenlly  considered. 


2.  Tuberculosis  of  the  Serous  Mcmbrnnes. 

Gkkkral   Sebocs   MEJfBitiNE    TuBEHCiTLOSis    (Poltforrhomenitis), — Tliei 
Arous  membrauf^  may  be  chietly  involved,  simultaneously  or  couHPcuTjvely, 
pn^senting  a  distinctive  and  readily  recognizable  clinical  tvpe  of  t  >ia,j 

There  are  three  groups  of  cases.     First,  those  in  which  an  acute  i li^mI 

«if  the  peritoneum  and  pleurae  occurs  rapidly,  caused  by  local  dise^ise  of  the  I 
tnbes  in  women,  or  of  the  mediastinal  or  bronchial  lymph-glands.     Secondly. I 
cases  in  which  the  disease  is  more  chronic,  with  exudation  into  Ijoth  p«Tilo- 
meum  and  pleura?,  the  formation  of  cheesy  masses,  and  the  occurrence  of  ulcer- 
ative and  suppurative  processes.    Thirdly,  there  are  cases  in  which  the  pleuro- ! 
peritoneal  affection  is  still  more  chronic,  the  tubercles  hard  and  fibroid,  the 
membranes  much  thickened,  and  with  little  or  no  exudate.     In  any  one  of 
these  three  forms  tiie  pericartlium  may  be  involved  with  the  pleurae  and  peri- 
tona*um.     It  is  important  to  bear  in  mind  that  there  may  be  in  them 
no  visceral  tuberculosis. 

TrBBBciTLosis  OF  THE  PLEtJUA. — 1.  Amte  tuberculotts  plcwrMf.    K  \»  dif- j 
ficult  in  the  present  state  of  our  knowledge  to  estimate  the  proportion  of  1 
ineranc^s  of  ncnte  pleurisv*  due  to  tubercniosis  (see  Acute  Pleurisy).     Thif 
case*  are  rarely  fatal.     Here,  too,  there  are  three  groupie  of  eases:  (a)  Acfttt 
tulierculous  pleurisy  w\\h  subsequent  chronic  onursie.     (h)  Seecndary  and  ter- 
minal forms  of  acute  pleurisy  (these  are  not  uncommon  in  hoBpitml  prachtrK 
And  (r)  a  form  of  acute  tuberculous  suppurative  pleurisy.     A  considerable 
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nnmber  of  the  pumlent  pleurisies,  designated  as  latent  and  chronic,  are 
caused  by  tubercle  bacilli,  but  the  fact  is  not  so  widely  recognized  that  there 
is  an  acute,  ulcerative,  and  suppurative  disease  which  may  run  a  very  rapid 
course.  The  pleurisy  sets  in  abruptly,  with  pain  in  the  side,  fever,  cough,  and 
sometinies  with  a  chilL  There  may  be  nothing  to  suggest  a  tuberculous  pro- 
cess, and  the  subject  may  have  a  fine  physique  and  come  of  healthy  stock. 
2.  The  subacute  and  chronic  iuherculous  pleurisies  are  more  common.  The 
largejst  group  of  cases  comprises  those  with  sero-fibrinous  effusion.  The  onset 
is  insidious^  the  true  character  of  the  disease  is  frequently  overlooked,  and  in 
almost  every  instance  there  are  tuberculous  foci  in  the  lungs  and  in  the  bron- 
chial glandjs.  These  are  cases  in  which  the  termination  is  often  in  pulmonary 
mberculosis  or  general  miliary  tuberculosis.  In  a  few  cases  the  exudate 
becomes  purulent. 

And.  lastly,  there  is  a  chronic  adhesive  pleurisy,  a  primary  proliferative 
form  which  is  of  long  standing,  may  lead  to  very  great  thickening  of  the  mem- 
brane, and  sometimes  to  invasion  of  the  lung. 

Secondary  tuberculous  pleurisy  is  very  common.  The  risceral  layer  is 
always  involved  in  pulmonary  tuberculosis.  Adhesions  usually  form  and  a 
chronic  pleurisy  results,  which  may  be  simple,  but  usually  tubercles  are  scat- 
tered through  the  adhesions.  An  acute  tuberculous  pleurisy  may  result  from 
direct  extension.  The  fluid  may  be  sero-fibrinous  or  haemorrhagic,  or  may 
become  purulent.  And,  lastly,  a  very  common  event  in  pulmonary  tubercu- 
losis is  the  perforation  of  a  superficial  spot  of  softening,  and  the  production 
of  pyo- pneumothorax. 

The  general  symptomatology  of  these  forms  will  be  considered  under  dis- 
ea^  of  the  pleura. 

Tuberculosis  of  the  Pericardium. — ^Miliary  tubercles  may  occur  as  a 
part  of  a  general  infection,  but  the  term  is  properly  limited  to  those  cases 
in  which,  either  as  a  primary  or  secondary  process,  there  is  extensive  disease 
of  the  membrane.  Tuberculosis  is  not  so  common  in  the  pericardium  as  in 
the  pleura  and  peritonaeum,  but  it  is  certainly  more  common  than  the  litera- 
ture would  lead  us  to  suppose.  George  Norris  found  82  instances  among 
1.7?^»  post  mortems  in  tuberculous  subjects. 

We  may  recognize  four  groups  of  cases :  First,  those  in  which  the  condi- 
tion is  entirely  latent,  and  the  disease  is  discovered  accidentally  in  individuals 
who  have  died  of  other  affections  or  of  chronic  ptdmonary  tuberculosis. 

A  second  group,  in  which  the  sjTnptoms  are  those  of  cardiac  insufficiency 
following  the  dilatation  and  hvpertrophy  consequent  upon  a  chronic  adhesive 
pericarditia.  The  symptoms  are  those  of  cardiac  dropsy,  and  suggest  either 
idiopathic  hypertrophy  and  dilatation,  or,  if  there  is  a  loud  blowing  systolic 
marmnr  mt  the  apex,  mitral  valve  disease,  either  insufficiency  or  stenosis. 
There  are  cases  of  adherent  pericardium  in  which  a  bruit  is  heard  which 
re^mbles  Hie  rumbling  presystolic  murmur  (T.  Fisher).  The  condition  of 
adherent  pericardium  is  usually  overlooked. 

In  a  third  group  the  clinical  picture  is  that  of  an  acute  tuberculosis,  either 
general  or  with  cerebro-spinal  manifestations,  which  has  had  its  origin  from 
the  tuberculous  pericardium  or  tuberculous  mediastinal  lymph-glands. 

A  fourth  group,  with  symptoms  of  acute  pericarditis,  includes  cases  in 
which  the  affection  is  acute  and  accompanied  with  more  or  less  exudation 
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of  a  sero-fibrinous,  haiiiorrhagic*  or  piiruleiit  character.     There  mav  In?  nu 
euspicion  whatever  of  the  tuberculous  nature  of  the  trouble. 

TuBEKCULOsis  OF  THE  PERITONAEUM. — In  connection  with  miliurv  nwd 
chronic  puhnonary  tuberculo.^is  it  is  not  uncnmmon  to  find  the  peritoneum 
etudded  with  small  gray  granulations.  They  are  constantly  prej*fnt  on  the 
serous  surface  of  tnbercidous  ulcers  of  the  Intesitineg.  Apart  from  ihe^^c  con- 
ditions the  membrane  is  often  the  seat  of  extensive  tuberculous  di^ase,  which 
occurs  in  the  following  forms: 

(1)  Acttie  miliary  inbercuhsis  wfth  sero-fibrinous  or  Woody  exudation, 

(2)  Chronic  iubercutosis,  characterized  by  larger  growths,  which  tend  to 
caseate  and  ulcerate.  The  exudate  is  purulent  or  sero- purulent,  and  is  often 
sacculated, 

(3)  Chronic  fibroid  iitbrrcuhms,  which  may  be  subacute  from  the  on^ct, 
or  which  may  repre.«ent  the  final  stage  of  an  acute  miliary  eruption.  The 
tubercles  are  hard  and  pigmented.  There  is  littk*  or  no  exudation,  and  fhe 
serous  surfaces  are  matted  together  by  adhesions. 

The  process  may  be  primary  and  local,  which  was  the  ea^  in  5  of  17 
post  mortems.  In  chiidren  the  infection  appears  to  pass  from  the  intc'-fines, 
and  in  adults  this  is  the  i«ource  in  the  cases  associated  with  chronic  ])ht}iisis. 
In  women  the  disease  extends  commonly  from  the  Fallopian  tubes.  In  at 
least  30  or  40  per  cent  of  the  instances  of  laparotomy  in  this  affection  reportetl 
by  gATisecologists  the  infii-ction  was  from  them.  The  prostate  or  the  t-em- 
inal  vesicles  may  be  the  starting-point.  In  many  cases  the  peritomeum  i^ 
involved  with  the  pleura  and  pericardium,  piirticularly  with  the  former 
membrane. 

It  is  interesting  to  note  that  certain  morbid  conditions  of  the  abdominal 
organs  predispose  to  the  development  of  the  disease  ;  thus  patients  with  cirrluv 
fiia  of  the  liver  very  often  die  of  an  acute  tuberculous  peritonitis.  The  fre- 
quency with  which  the  condition  is  met  with  in  operations  upon  ovarian 
tumors  has  been  comn>ented  upon  by  g^'UfPcologists.  Many  cases  have  fol- 
lowed trauma  of  the  abdomeu.  A  very  interesting  feature  is  the  occurrence 
of  tuberculosis  in  hernial  sacs.  The  condition  is  not  very  uncommon.  In  a 
majority  of  the  instances  it  has  been  discovered  accidentnlly  during  the  oper- 
ation for  radical  cure  or  for  strangulation.  In  7  instances  the  sac  alone  was 
involved. 

It  is  generally  stated  that  males  are  attacked  oftcner  than  female^?,  hut 
in  the  coUectcMi  «^tatjstics  I  find  the  cases  to  be  twice  as  numerous  in  females 
m  in  males;  in  the  ratio,  indeed,  of  131  to  60, 

Tuberculous  peritonitis  occurs  at  all  ages.  It  is  common  in  children  asso- 
ciated with  intestinal  and  mesenteric  disea:^.  The  incidence  is  ujost  fre- 
quent between  the  ages  of  twenty  and  forty.  It  may  occur  in  advanced  life. 
In  one  of  my  cases  the  patient  was  eighty-two  years  of  age.  Of  357  cases 
collected  from  the  literature^  there  were  under  ten  years,  27:  between  ten 
and  twenty,  75:  from  twenty  to  thirty.  87;  between  thirty  and  forty.  71; 
from  forty  to  fifty,  61;  from  fifty  to  sixty,  19;  from  sixty  to  seventy,  4j 
above  seventy,  2,  In  America  it  is  more  common  in  the  negro  than  in  tbe 
white  race. 
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Symptonui. — In  certain  special  features  the  tuberculous  varies  consider- 
ably from  other  forms  of  peritonitis.  It  presents  a  symptom-complex  of 
extraordinaTy  diversity. 

In  the  first  place,  the  process  may  be  latent  and  not  cause  a  single  symp- 
tom. Such  are  the  cases  met  with  accidentally  in  the  operation  for  hernia 
or  for  ovarian  tumor.  In  direct  contrast  are  the  instances  in  which  the  onset 
is  so  sudden  and  violent  that  the  diagnosis  of  enteritis  or  hernia  is  made. 
The  operation  for  strangulated  hernia  has,  indeed,  been  performed.  Many 
cases  set  in  acutely  with  fever,  abdominal  tenderness,  and  the  symptoms  of 
onlinar}'  acute  peritonitis.  Cases  with  a  slow  onset,  abdominal  tenderness, 
TMnpanites,  and  low  continuous  fever  are  often  mistaken  for  typhoid  fever. 

Ascites  is  frequent,  but  the  effusion  is  rarely  large.  It  is  sometimes  haem- 
orrhagic.  In  this  form  the  diagnosis  may  rest  between  an  acute  miliary 
cancer,  cirrhosis  of  the  liver,  and  a  chronic  simple  peritonitis — conditions 
which  usually  offer  no  special  difficulties  in  differentiation.  A  most  impor- 
tant point  is  the  simultaneous  presence  of  a  pleurisy.  The  tuberculin  test 
may  Ik?  used.  Tympanites  may  be  present  in  the  very  acute  cases,  when  it 
is  due  to  loss  of  tone  in  the  intestines,  owing  to  inflammatory  infiltration ;  or 
it  may  occur  in  the  old,  long-standing  cases  when  universal  adhesion  has  taken 
place  between  the  parietal  and  visceral  layers.  Fever  is  a  marked  symptom 
in  the  acute  cases,  and  the  temperature  may  reach  103**  or  104**.  In  many 
instances  the  fever  is  slight.  In  the  more  chronic  cases  subnormal  tempera- 
tures are  common,  and  for  days  the  temperature  may  not  rise  above  97*^,  and 
the  morning  record  may  be  as  low  as  95.5°.  An  occasional  symptom  is  pig- 
mentation of  the  skin,  which  in  some  cases  has  led  to  the  diagnosis  of  Addi- 
-^n'»  disease.  A  striking  peculiarity  of  tuberculous  peritonitis  is  the  fre- 
quency with  which  either  the  condition  simulates  or  is  associated  with  tumor. 
These  may  be : 

(a)  Omental,  due  to  puckering  and  rolling  of  this  membrane  until  it 
forms  an  elongated  firm  mass,  attached  to  the  transverse  colon  and  lying 
athwart  the  upper  part  of  the  abdomen.  This  cord-like  structure  is  found 
also  with  cancerous  peritonitis,  but  is  much  more  common  in  tuberculosis. 
Kairdner  has  called  special  attention  to  this  form  of  tumor,  and  in  children 
ha.s  seen  it  undergo  gradual  resolution.  A  resonant  percussion  note  may 
M»m<'times  be  elicited  above  the  mass.  Though  usually  situated  near  the 
UMihilicus,  the  omental  mass  may  form  a  prominent  tumor  in  the  right  iliac 
r»*jrion. 

{h)  Sacculated  exudation,  in  which  the  effusion  is  limited  and  confined 
by  adiiesions  between  the  coils,  the  parietal  peritonaeum,  the  mesentery,  and 
tiif  al)dominal  or  pelvic  organs.  This  encysted  exudate  is  most  common  in 
the  middle  zone,  and  has  frequently  been  mistaken  for  ovarian  tumor.  It  may 
«K-cupy  the  entire  anterior  portion  of  the  peritonanim,  or  there  may  be  a  more 
limited  saccular  exudate  on  one  side  or  the  other.  It  may  lie  completely 
within  the  pelvis  proper,  associated  with  tuberculous  disease  of  the  Fallopian 
tulie*. 

(r)  In  rare  cases  the  tumor  formations  may  be  due  to  groat  retraction 
or  thickening  of  the  intestinal  coils.  The  small  intestine  is  found  short- 
♦-ni'd.  the  walls  enormously  thickened,  and  the  entire  coil  may  form  a  firm 
knot  close  against  the  spine,  giving  on  examination  the  idea  of  a  solid  mass. 
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Not  the  small  intestine  only,  but  the  entire  bowel  from  the  duodenum  to  the 
rectum,  has  been  found  forming  such  a  hard  nodular  tumor. 

(d)  Mesenteric  glands,  which  occasionally  form  very  large,  tumor-like 
masses,  more  commonly  found  in  children  than  in  adults.  This  condition 
may  be  confined  to  the  abdominal  glands.  Ascites  may  coexist.  The  condi- 
tion must  be  distinguished  from  that  in  children,  in  which,  with  ascites  or 
tympanites — sometimes  both — there  can  be  felt  irregular  nodular  masses,  due 
to  large  caseous  formations  between  the  intestinal  coils.  No  doubt  in  a  con- 
siderable number  of  cases  of  the  so-called  tabes  mesenterica,  particularly  in 
those  with  enlargement  and  hardness  of  the  abdomen — ^the  condition  which 
the  French  call  carreau — there  is  involvement  also  of  the  peritonaeum. 

The  diagnosis  of  these  peritoneal  tumors  is  sometimes  very  difficult.  The 
omental  mass  is  a  less  frequent  source  of  error  than  any  other ;  but,  as  already 
mentioned,  a  similar  condition  may  occur  in  cancer.  The  most  important 
problem  is  the  diagnosis  of  the  saccular  exudation  from  ovarian  tumor.  In 
fully  one-third  of  the  recorded  cases  of  laparotomy  in  tuberculous  peritonitis, 
the  diagnosis  of  cystic  ovarian  disease  had  been  made.  The  most  suggestive 
points  for  consideration  are  the  history  of  the  patient  and  the  evidence  of 
old  tuberculous  lesions.  The  physical  condition  is  not  of  much  help,  as  in 
many  instances  the  patients  have  been  robust  and  well  nourished.  Irregular 
febrile  attacks,  gastro-intestinal  disturbance,  and  pains  are  more  common 
in  tuberculous  disease.  Unless  inflamed  there  is  usually  not  much  fever  with 
ovarian  cysts.  The  local  signs  are  very  deceptive,  and  in  certain  cases  have 
conformed  in  every  particular  to  those  of  cystic  disease.  The  outlines  in  sac- 
cular exudation  are  rarely  so  well  defined.  The  position  and  form  may  l)e 
variable,  owing  to  alterations  in  the  size  of  the  coils  of  which  in  parts  the 
walls  are  composed.  Nodular  cheesy  masses  may  sometimes  be  felt  at  the 
periphery.  Depression  of  the  vaginal  wall  is  mentioned  as  occurring  in 
encysted  peritonitis ;  but  it  is  also  found  in  ovarian  tumor.  Lastly,  the  con- 
dition of  the  Fallopian  tubes,  of  the  lungs  and  the  pleurae,  should  be  thor- 
oughly examined.  The  aesociation  of  salpingitis  with  an  ill-defined  anoma- 
lous mass  in  the  abdomen  should  arouse  suspicion,  as  should  also  involvement 
of  the  pleura,  the  apex  of  one  lung,  or  a  testis  in  the  male. 

IV.  Pulmonary  Tuberculosis  (Phthisis,  Consumption). 

Three  clinical  groups  may  be  conveniently  recognized:  (1)  tuhercuJo- 
ptietimonic  phthisis — acute  phthisis;  (2)  chronic  ulcerative  phthisis;  and  (3) 
fibroid  phthisis. 

According  to  the  mode  of  infection  there  are  two  distinct  types  of  lesions : 
(a)  When  the  bacilli  reach  the  lungs  through  the  blood-vessels  or  lym- 
phatics the  primary  lesion  is  usually  in  the  tissues  of  the  alveolar  walls,  in 
the  capillary  vessels,  the  epithelium  of  the  air-cells,  and  in  the  connective- 
tissue  framework  of  the  septa.  The  iri:itation  of  the  bacilli  produces,  within 
a  few  days,  the  small,  gray  miliary  nodules,  involving  several  alveoli  and  con- 
sisting largely  of  round,  cuboidal,  uninuclear  epithelioid  cells.  Depending 
upon  the  number  of  bacilli  which  reach  the  lung  in  this  way,  either  a  localized 
or  a  general  tul)erculosis  is  excited.  The  tubercles  may  be  uniformly  scat- 
tered through  both  limgs  and  form  a  p«rt  of  a  general  miliary  tuberculo- 
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sis,  or  they  may  be  confined  to  the  lungs,  or  even  in  great  part  to  one  lung. 
The  changes  which  the  tubercles  undergo  have  already  been  referred  to.  The 
further  stages  may  be:  (1)  Arrest  of  the  process  of  cell  division,  gradual 
sclerosis  of  the  tubercle,  and  ultimately  complete  fibroid  transformation. 
(2)  Caseation  of  the  centre  of  the  tubercle,  extension  at  the  periphery  by 
proliferation  of  the  epithelioid  and  lymphoid  cells,  so  that  the  individual 
tubercles  or  small  groups  become  confluent  and  form  diffuse  areas  which 
undergo  caseation  and  softening.  (3)  Occasionally  as  a  result  of  intense 
infection  of  a  localized  region  through  the  blood-vessels  the  tubercles  are 
thicWy  set.  The  intervening  tissue  becomes  acutely  inflamed,  the  air-cells 
are  filled  with  the  products  of  a  desquamative  pneumonia,  and  many  lobules 
are  involved. 

(6)  When  the  bacilli  reach  the  lung  through  the  bronchi — ^inhalation  or 
aspiration  tuberculosis — ^the  picture  differs.  The  smaller  bronchi  and  bron- 
chioles are  more  extensively  affected;  the  process  is  not  confined  to  single 
groups  of  alveoli,  but  has  a  more  lobular  arrangement,  and  the  tuberculous 
masses  from  the  outset  are  larger,  more  diffuse,  and  may  in  some  cases  involve 
an  entire  lobe  or  the  greater  part  of  a  lung.  It  is  in  tliis  mode  of  infection 
that  we  see  the  characteristic  peri-bronchial  granulations  and  the  areas  of 
the  so-called  nodular  broncho-pneumonia.  These  broncho-pneumonic  areas, 
with  on  the  one  hand  caseation,  ulceration,  and  cavity  formation,  and  on  the 
other  sclerosis  and  limitation,  make  up  the  essential  elements  in  the  anatom- 
ical picture  of  tuberculous  phthisis. 

1.  Acute  Pneumonic  Tuberculosis  of  the  Lungs. 

This  form,  known  also  by  the  name  of  galloping  consumption,  is  met  with 
both  in  children  and  adults.  In  the  former  many  of  the  cases  are  mistaken 
for  simple  broncho-pneumonia. 

Two  ty[>es  may  be  recognized,  the  pneumonic  and  broncho-pneumonic. 

The  Pneumonic  Form. — ^In  the  pneumonic  form  one  lobe  may  be  involved, 
or  in  some  instances  an  entire  lung.  The  organ  is  heavy,  the  affected  portion 
airless ;  the  pleura  is  usually  covered  with  a  thin  exudate,  and  on  section  the 
picture  resembles  closely  that  of  ordinary  hepatization.  The  following  is  an 
extract  from  the  post-mortem  report  of  a  case  in  which  death  occurred  twenty- 
nine  days  after  the  onset  of  the  illness,  having  all  the  characters  of  an  acute 
pneumonia:  "Left  lung  weighs  1,500  grammes  (double  the  weight  of  the 
other  organ)  and  is  heavy  and  airless,  crepitant  only  at  the  anterior  margins. 
Section  shows  a  small  cavity  the  size  of  a  walnut  at  the  apex,  about  which 
are  scattered  tubercles  in  a  consolidated  tissue.  The  greater  part  of  the  lung 
presents  a  grayish- white  appearance  due  to  the  aggregation  of  tubercles  which 
in  some  places  have  a  continuous,  uniform  appearance,  in  others  are  sur- 
loumied  by  an  injected  and  consolidated  lung-tissue.  Toward  the  margins  of 
the  lower  lobe  strands  of  this  firm  reddish  tissue  separate  anaemic,  dry  areas. 
There  are  in  the  right  lung  three  or  four  small  groups  of  tul)ercles  but  no 
caseous  masses.  The  bronchial  glands  are  not  tuberculous."  Here  the  intense 
local  infection  was  due  to  the  small  focus  at  the  apex  of  the  lung,  probably  an 
aspiration  process. 

Only  the  most  careful  inspection  may  reveal  the  presence  of  miliary  tuber- 
d«,  or  the  attention  mav  be  arrested  bv  the  detection  of  tubercles  in  the  other 
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luDg  or  in  the  bronchial  glands.  The  prcieeffis  may  involve  only  one  lobe. 
There  may  he  older  area^i  which  are  of  a  pet'uliarly  yellowish-wliite  color  and 
distinctly  caseouj?.  The  most  remarkable  picture  ij*  prej^iite*!  by  ca^ei?  of  this 
kind  in  which  the  disease  lafets  for  some  months.  A  lobe  or  an  entire  lung 
may  be  enlarged,  firm,  airless  throughout,  and  converted  into  a  dry,  yellowish- 
white,  eheeBy  substance.  Cas*?s  are  met  with  in  which  the  entire  lung  from 
apex  to  base  is  in  this  condition,  with  perhaps  only  a  small,  narrow  ftri*ii  nf 
air-containing  tissue  on  the  margin.  More  eommonly,  if  the  case  has  lasted 
for  two  or  three  months,  rapid  softening  lias  taken  place  at  the  apex  with 
extensive  cavity  formation. 

Males  are  much  more  frequently  attacked  than  females.  Of  my  series  of 
15  cases,  11  were  in  males.  The  onset  was  acute  in  13,  with  a  chill  in  9*  Ba- 
cilli WQTP  found  in  the  sputum  in  one  case  as  early  as  tlie  fourth  day.  Fraenkel 
and  Troje  Ijelieve  that  the  eases  are  of  bronchogenous  origin,  due  to  infection 
from  a  small  focus  somewhere  in  the  hmg.  They  found  tubercle  bacilli  alone 
in  11  of  their  12  cases.  Tendeloo  reports  a  fatal  case  on  the  sixth  day*  and 
regards  the  infection  as  sometimes  htematogenous. 

Symptoms. — The  attack  sets  in  abruptly  with  a  chill,  usually  in  an  indi- 
vidual who  ha^  enjoyed  gf>od  health,  although  in  many  cases  the  onset  has 
been  preceded  by  exposure  to  cold,  or  there  have  Ik^u  debilitating  circum- 
stances. The  temperature  rises  rapidly  after  the  chill,  there  are  pain  in  the 
side,  and  cough,  with  at  iirst  mucoid,  subsequently  rusty-colored  expectora- 
tion which  may  contain  tubercle  hacillL  The  dyspnoea  may  bei-ome  exln*mo 
and  the  patient  may  have  suffocative  attacks.  The  physical  examination  shows 
involvement  of  one  lobe  or  of  one  lung,  with  signs  of  consolidation,  dulnes*,  in- 
creased fremitus,  at  first  feeljle  or  su^ipresscHl  vesicular  murmur,  and  suhs^e- 
quently  well-marked  bronchial  hreathmg.  The  upper  or  lower  lobe  may  be 
involved,  or  in  some  cases  the  entire  lung. 

At  this  time,  as  a  rule,  no  suspicion  enters  the  mind  of  the  practitioner 
that  the  case  is  anything  but  one  of  frank  lobar  pneumonia.  Oecasionally 
there  may  be  suspicious  circumstances  in  the  history  of  the  patient  or  in  hift 
family;  but,  as  a  rule,  no  stress  is  laid  upon  theui  in  view  of  the  intense  and 
characteristic  mode  of  onset.  Between  the  eighth  and  tenth  day,  insti'iiid 
of  the  expected  crisis,  the  condition  becomes  aggravated,  the  temperature  is 
irregidar,  and  the  pulse  more  rapid.  There  may  he  sweating,  and  the  ex|>ec- 
tivration  becomes  muco-purulent  and  gr«/enish  in  color — a  point  of  special 
importajQce^  to  which  Traube  called  attention.  Even  in  the  second  or  third 
week,  with  the  persistence  of  these  symptoms,  the  physician  tries  to  console 
liimself  with  the  idea  that  the  case  is  one  of  unresolved  pneumonia,  and  that 
all  will  yet  Ik?  well.  Gradually,  however,  the  severity  of  the  symptoms,  the 
presence  of  physical  signs  indicating  softening,  the  existence  of  elastic  tissue 
and  tubercle  bacilli  in  the  sputa  present  the  mournful  proofs  that  the  case  is 
one  of  acute  pneumonic  phthisis,  Deatli  may  oc^ur  on  the  sixth  day,  09  in 
a  case  of  Tendeloo.  The  earliest  case  in  my  series  was  on  the  thirteenth  day. 
A  majority  of  the  cases  drag  on^  ancl  death  does  not  occur  imtil  the  third 
month.  In  a  few  cases,  even  after  a  stormy  onset  and  active  course,  the  symp- 
toms subside  and  the  patient  pai^ses  into  the  chronic  stage, 

DiAosoisis, — Waterif.  of  XJverpool,  who  gave  an  admirable  description  of 
these  cases,  called  attention  to  the  iliflieulty  in  distinguishing  them  from  ordi- 


TUBERCULOSIS.  315 

nary  pDeumonia.  Certainly  the  mode  of  onset  affords  no  criterion  whatever. 
A  healthy,  robust-looking  young  Irishman,  a  cab-driver,  who  had  been  kept 
waiting  on  a  cold,  blustering  night  until  three  in  the  morning,  was  seized  the 
next  afternoon  with  a  violent  chill,  and  the  following  day  was  admitted  to 
my  wards  at  the  University  Hospital,  Philadelphia.  He  was  made  the  sub- 
ject of  a  clinical  lecture  on  the  fifth  day,  when  there  was  absent  no  single 
feature  in  history,  symptoms,  or  physical  signs  of  acute  lobar  pneumonia  of 
the  right  upper  lobe.  It  was  not  until  ten  days  later,  when  bacilli  were  found 
in  his  expectoration,  that  we  were  made  aware  of  the  true  nature  of  the  case. 
I  know  of  no  criterion  by  which  cases  of  this  kind  can  be  distinguished  in  the 
early  stage.  A  point  to  which  Traube  called  attention,  and  which  is  also 
referred  to  as  important  by  H6rard  and  Comil,  is  the  absence  of  breath-sounds 
in  the  consolidated  region ;  but  this,  I  am  sure,  does  not  hold  good  in  all  cases. 
The  tubular  breathing  may  be  intense  and  marked  as  early  as  the  fourth  day ; 
and  again,  how  common  it  is  to  have,  as  one  of  the  earliest  and  most  suggestive 
>\Tnptoms  of  lobar  pneumonia,  suppression  or  enfeeblement  of  the  vesicular 
murmur!  In  many  cases,  however,  there  are  suspicious  circumstances  in  the 
on>et :  the  patient  has  been  in  bad  health,  or  may  have  had  previous  pulmo- 
nan-  trouble,  or  there  are  recurring  chills.  Careful  examination  of  the  sputa 
and  a  study  of  the  physical  signs  from  day  to  day  can  alone  determine  the 
true  nature  of  the  case.  In  one  of  my  cases  the  bacilli  were  found  on  the 
fourth  day.  A  point  of  some  moment  is  the  character  of  the  fever,  which 
in  true  pneumonia  is  more  continuous,  particularly  in  severe  cases,  whereas 
in  this  form  of  tuberculosis  remissions  of  1.5°  or  2°  are  not  infrequent. 

Acute  tnbercnloiLs  broncho-pneumonia  is  more  common,  particularly  in 
children,  and  forms  a  majority  of  the  cases  of  phthisis  fforiddy  or  "galloping 
(<»nsumption."  It  is  an  acute  caseous  broncho-pneumonia,  starting  in  the 
^maller  tubes,'  which  become  blocked  with  a  cheesy  substance,  while  the  air- 
tvlls  of  the  lobule  are  filled  with  the  products  of  a  catarrhal  pneumonia.  In 
the  early  stages  the  areas  have  a  grayish-red,  later  an  opaque-white,  caseous 
af>p<*arance.  By  the  fusion  of  contiguous  masses  an  entire  lobe  may  be  ren- 
<iered  nearly  solid,  but  there  can  usually  be  seen  between  the  groups  areas  of 
crepitant  air  tissue.  This  is  not  an  uncommon  picture  in  the  acute  phthisis 
of  adults,  but  it  is  still  more  frequent  in  children.  The  following  is  an  ex- 
tract from  the  post-mortem  report  of  a  case  on  a  child  aged  four  months, 
who  died  in  the  sixth  week  of  illness :  "  On  section,  the  right  upper  lobe 
is  occupied  with  caseous  masses  from  5  to  12  mm.  in  diameter,  separated 
from  each  other  by  an  intervening  tissue  of  a  deep-red  color.  The  bronchi  are 
tilled  with  cheesy  substance.  The  middle  and  lower  lobes  are  studded  with 
luliercles,  many  of  which  are  becoming  caseous.  Toward  the  diaphragmatic 
^u^face  of  the  lower  lobe  there  is  a  small  cavity  the  size  of  a  marble.  The 
\((t  lung  is  more  crepitant  and  uniformly  studded  with  tubercles  of  all  sizes, 
some  as  large  as  peas.  The  bronchial  glands  are  very  large,  and  one  contains 
a  tuberculous  abscess." 

There  is  a  form  of  tuberculous  aspiration  pneumonia,  to  which  Baumler 
has  called  attention,  occurring  as  a  sequence  of  haemoptysis,  and  due  to  the 
ajipiration  of  blood  and  the  contents  of  pulmonary  cavities  into  the  finer  tubes. 
There  are  fever,  dyspnoea,  and  signs  of  a  diffuse  broncho-pneumonia.  Some 
of  these  cases  run  a  very  rapid  course,  and  are  examples  of  galloping  consump- 
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tion  foUo\riDg  hjpiuoptysis.     This  accident  may  occur  not  only  early  in  thd^ ' 
dLseat^e,  but  may  follow  haemorrhage  in  a  well-marked  pulmonary  tuliercnlosig. 
In  children  the  enlarged  hronchial  glands  usually  surround  the  root  of 
the  lung»  and  even  pa^s  deeply  into  the  subtstance,  and  the  lobules  are  often 
involved  by  direct  eon  tact. 

In  other  ea^efi  the  caseous  broncho-pneuraonia  involves  groups  of  alveoli 
or  lobules  in  different  i>ortions  of  tlie  lungs,  uu^re  cominonly  at  both  apieei*, 
forming  areas  from  I  to  3  cm.  in  diameter.  The  size  of  the  majes  depends 
largely  upon  that  of  the  bronchus  involved.     There  are  cases  which  probably 

pfiliouKl  come  in  this  category,  in  which,  with  a  liidory  of  an  acute  iDness  of 

'fr<»m  four  to  L-ight  weeks,  the  lungf*  are  extensively  studded  with  large  gray 
tubercles,  ranging  in  size  from  5  to  10  mm.     In  some  instances  tlien;  are 

.chee?iy  masses  the  size  of  a  cherry.     All  of  these  are  grayish-white  in  color, 

f distinctly  cheesy,  and  between  the  adjacent  ones,  particularly  in  the  lower 
lobe,  there  uiay  be  recent  pneumonia,  or  the  condition  of  lung  which  has  been 
termed  spleni^ation.  In  a  case  of  this  kind  at  tiie  Piiiladelphia  Hospital  death 
took  place  about  the  eighth  week  from  the  abrupt  onset  of  the  illness  with 
pmorrhage.  There  were  no  extensive  areas  of  erinsolidation^  but  the  chee?iy 
nodules  were  uniformJy  scattered  throughout  both  lungs.  No  softening  hail 
taken  place. 

Secondary  infections  are  not  uncommon;  but  Pruddcn  was  able  to  s^how 
that  the  tubercle  bacillus  i*ould  produce  not  only  dbtinct  tubercle  noduleit, 
but  also  the  various  kinds  of  exudative  pneumonia,  the  exudates  varying  in 
appearanc*e  in  diltcrent  cases,  which  phenomena  occurred  absolutely  without 
the  intervention  of  other  organisms.  The  fact  that  Uiese  latter  had  not  sub- 
aequently  crept  in  was  sho^Ti  by  cultures  at  the  autopsy  on  tJie  affect<*«l  animal. 
»Symptoms. — The  symptoms  of  acute  broncho^pneumonic  phthisis  are  very 

I  variable.     In  adults  the  iHsease  may  attack  persims  in  gofKl  hoalth.  but  over- 

'worked  or  '"run  down"  from  any  cause.  Hiemorrhage  initiates  the  attack 
in  a  few  cases.  There  may  be  repeatcxl  chills;  the  temperature  is  higli.  the 
pulse  rapid,  and  the  res>ptrations  are  increased.  The  lose  of  flesh  and  strength 
is  very  striking. 

The  physical  signs  may  at  first  be  uncertain  and  indefinite,  but  flniJIy 
there  are  area?*  of  impaired  resonance,  usually  at  the  apices;  the  breath- 
sounds  are  harsh  and  tubular,  with  numerous  rales.  The  sputa  may  early 
show  elastic  tissue  and  tul)ercle  bacilli.  In  the  acute  cases,  within  three  wei'ks. 
the  [Jrttient  may  Iw?  m  a  marked  t^-phoid  state,  with  delirium,  dry  tongue,  and 

iliigh  fever.  Death  may  occur  within  three  weeks.  In  other  cases  the  nnsot 
is  severe,  with  high  fever,  rapid  loss  of  flesh  and  strength,  and  signs  of  extim- 
fiive  unilateral  or  bilateral  disea^.     Softening  takes  place;  there  are  sweats. 

-chills,  and   ]•  e  emaciation,  and  ail   the  features  of  phthisU  fforitla. 

fSix  or  eight  iter  the  patient  may  begin  to  improve,  the  fever  lessen^^ 

the  general  s^^iptoms  abate,  and  a  case  which  looks  as  if  it  would  certaitiiy 
terminate  fatally  within  a  few  weeks  drags  on  and  becomes  chronic. 

In   rhildren   the  disease  most  commonly  follows  the  infectious  diiseases, 

j  particularly  measles  and  whooping-eou^h.*  The  profession  is  gradual) v  n'^cof* 
sizing  the  fact  that  a  majority  of  all  such  cas^  are  tnbercnlons.     At  least 
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three  groups  of  these  tuberctilons  broncho-pneumonias  may  be  recognized.  In 
the  first  the  child  is  taken  ill  suddenly  while  teething  or  during  convales- 
cence from  ferer;  the  temperature  rises  rapidly,  the  cough  is  severe,  and 
there  may  be  signs  of  consolidation  at  one  or  both  apices  with  rales.  Death 
may  occur  within  a  few  days,  and  the  lung  shows  areas  of  broncho-pneumonia, 
irith  perhaps  here  and  there  scattered  opaque  grayish-yellow  nodules.  Macro- 
scopically  the  affection  does  not  look  tuberculous,  but  histologically  miliary 
granulations  and  bacilli  may  be  found.  Tubercles  are  usually  present  in  the 
bronchial  glands,  but  the  appearance  of  the  broncho-pneumonia  may  be  ex- 
ceedingly deceptive,  and  it  may  require  careful  microscopical  examination  to 
determine  its  tuberculous  character.  The  sexond  group  is  represented  by  the 
case  of  the  child  previously  quoted,  which  died  at  the  sixth  week  with  the 
ordinaiy  symptoms  of  severe  broncho-pneumonia.  And  the  third  group  is 
that  in  which,  during  the  convalescence  from  an  infectious  disease,  the  child 
is  taken  ill  with  fever,  cough,  and  shortness  of  breath.  The  severity  of  the 
symptoms  abates  within  the  first  fortnight ;  but  there  is  loss  of  flesh,  the  gen- 
eral condition  is  bad,  and  the  physical  examination  shows  the  presence  of 
scattered  rales  throughout  the  lungs,  and  here  and  there  areas  of  defective 
resonance.  The  child  has  sweats,  the  fever  becomes  hectic  in  character,  and 
in  many  cases  the  clinical  picture  gradually  passes  into  that  of  chronic 
phthisis. 

2.  Chronic  Ulcerative  Tuberculosis  of  the  Lungs, 

Under  this  heading  may  be  grouped  the  great  majority  of  cases  of  pul- 
monary tuberculosis,  in  which  the  lesions  proceed  to  ulceration  and  softening, 
and  ultimately  produce  the  well-known  picture  of  chronic  phthisis.  At  first 
a  strictly  tuberculous  affection,  it  ultimately  becomes,  in  a  majority  of  cases, 
a  mixed  disease,  many  of  the  most  prominent  symptoms  of  which  are  due  to 
!?eptic  infection  from  purulent  foci  and  cavities. 

Morind  Anatamy. — Inspection  of  the  lungs  in  a  case  of  chronic  phthisis 
.•ihows  a  remarkable  variety  of  lesions,  comprising  nodular  tubercles,  diffuse 
tuF)ercalous  infiltration,  caseous  masses,  pneumonic  areas,  cavities  of  various 
ijizes,  with  changes  in  the  pleura,  bronchi,  and  bronchial  glands. 

1.  The  Distribution  of  the  LEsiONS.^For  years  it  has  been  recognized 
that  the  most  advanced  lesions  are  at  the  apices,  and  that  the  disease  pro- 
pnpsees  downward, .  usually  more  rapidly  in  one  of  the  lungs.  This  general 
statement,  which  has  passed  current  in  the  text-books  ever  since  the  masterly 
description  of  Laennec,  has  been  carefully  elaborated  by  Kingston  Fowler, 
who  finds  that  the  disease  in  its  onward  progress  through  the  lungs  follows, 
in  a  majority  of  the  cases,  distinct  routes.  In  the  upper  lobe  the  primary 
le*iion  is  not,  as  a  rule,  at  the  extreme  apex,  but  from  an  inch  to  an  inch  and 
a  half  below  the  summit  of  the  lung,  and  nearer  to  the  posterior  and  external 
border?*.  The  lesion  here  tends  to  spread  downward,  probably  from  inhala- 
tion of  the  vims,  and  this  accounts  for  the  frequent  circumstance  that  exami- 
nation behind,  in  the  snpra-spinous  fossa,  will  give  indications  of  disease  before 
any  eridences  exist  at  the  apex  in  front.  Anteriorly  this  initial  focus  corre- 
isponds  to  a  spot  just  below  the  centre  of  the  clavicle,  and  the  direction  of 
exteiHnon  in  front  is  along  the  anterior  aspect  of  the  upper  lobe,  along  a  line 
running  about  an  inch  and  a  half  from  the  inner  ends  of  the  first,  second, 
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and  third  intenipttces.  A  second  less  common  site  of  the  primary*  lesion  in 
tlie  apex  **  corresponds  on  iht*  chest  wall  with  the  fir^t  and  s^eoond  interripaee* 
below  the  outer  third  of  the  clavicle/*  The  extension  is  downward,  §o  that 
the  outer  part  of  the  upper  loiie  i^  chiefly  involved. 

In  the  middle  lobe  of  the  ri^rht  lun^  the  affection  nsnally  follows  diifiea^ 
of  the  iipper  iohe  on  the  same  side.  In  the  involvement  of  the  lower  lol>e 
the  first  secondary  infiltration  is  about  an  incli  to  an  inch  and  a  half  lielow 
the  posterior  extremity  of  its  apex,  and  correspond.-*  on  the  chest  wall  to  a 
spot  opposite  tiie  fifth  dorsal  spine.  This  involvement  is  of  the  greatest  irn* 
portiince  ulinically,  as  "  in  the  great  majority  of  cases,  when  the  physical  sign> 
of  the  disease  at  the  a^^^ex  are  sultlciently  definite  to  allow  of  the  diagnosis  of 
phthi&is  lieing  made,  the  lower  lobe  is  already  affected/'  Examination,  therc- 
fe>re.  should  be  made  carefully  of  this  posterior  apex  in  all  suspicious  cases*. 
In  this  situation  the  lesion  spreads  downward  and  laterally  along  the  line 
of  the  interlobular  septa,  a  line  which  is  marked  by  the  vertebral  horder 
of  the  scapula,  when  the  hand  is  placed  on  the  opposite  scapula  and  the 
elhow  raised  aliove  the  level  of  tlie  shoulder.  Once  present  in  an  apex,  the 
disease  usually  extends  in  time  to  the  opposite  upper  lobe;  but  not.  as  a 
rule,  until  the  apex  of  the  lower  lobe  of  the  lung  first  affected  has  lK?en 
attacked. 

Of  427  cases  above  mentioned,  the  right  apex  was  involved  in  172,  the 
left  in  130,  Ijoth  in  IIK 

Ix^sions  of  the  base  may  be  primary,  though  this  is  rare.  Percy  Kidd 
makes  the  proportion  of  liasic  to  apical  phthisis  1  to  500^  a  smaller  nundier 
than  existed  in  my  series.  In  very  chronic  cases  there  may  be  arrested  lesions 
at  the  apex  and  more  recent  lesions  at  the  base. 

2.  Summary  of  the  Lesions  in  Ciironh?  Ulcerative  Phthisis. — 
(fj)  MiJianj  Tubercles. — They  have  one  of  two  distributions:  (1)  A  dissemi- 
nation due  to  aspiration  of  tuberculous  material,  the  tubercles  being  situated 
in  the  air-cells  or  the  walls  of  the  smaller  bronchi;  (2)  the  distribution  due 
to  dissemination  of  tuljercle  bacilli  by  the  lymph  current,  the  tubercles  l>ein^ 
scattered  about  the  old  foci  in  a  radial  manner — the  secondary  crop  of  Lnen- 
nec.  Much  more  rarely  there  is  a  scattered  dissemination  from  infection  here 
and  tlierc  of  the  .smaller  vessels,  the  tubercles  then  being  situated  in  the  vcs^l 
walls*  Sometimes,  in  cases  with  cavity  formation  at  the  apex,  the  greater 
part  of  the  hmer  IoIjcs  presents  many  groups  of  finn,  sclerotic,  miliarv  tul)er- 
cles,  which  may  indeed  form  the  distinguishing  anatomical  feature — a  chronic 
mih'ary  tuberculosis. 

(b)  Tubercuhus  Broncho-pncnmonia, — In  a  large  proportion  of  the  cased 
of  chrtmic  phthisis  the  terminal  bmnchiole  is  the  point  of  origin  of  the  proce«i^» 
consef]uently  we  find  the  smailer  bronchi  and  their  alveolar  territories  blocked 
with  the  accumulated  products  of  inflammation  in  all  stages  of  caseation. 
At  an  early  period  a  cross-section  of  an  area  of  tuberculous  broncho-pneumonia 
gives  the  most  characteristic  appearance.  The  central  bronchiole  is  si*en  as 
a  small  orifice,  or  it  is  plugged  with  cheesy  contents,  while  surrounding  it  i& 
a  ca.^eous  nodule,  the  so-i^idled  peribronchial  tubercle.  The  longitudinal  see* 
tion  has  a  somewhat  dendritic  or  foliaceous  apiK?arance.  The  condition  of  the 
picture  depc^nds  much  upon  the  slowness  or  rapidity  with  which  the  process 
has  adviinced.     The  following  eliangeti  may  occur: 
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Ulceration. — ^When  the  caseation  takes  place  rapidly  or  ulceration  occurs 
in  the  bronchial  wall,  the  mass  may  break  down  and  form  a  small  cavity. 

Sclerosis. — In  other  instances  the  process  is  more  chronic,  and  fibroid 
changes  gradually  produce  a  sclerosis  of  the  affected  area.  The  sclerosis  may 
be  confined  to  the  margin  of  the  mass,  forming  a  limiting  capsule,  within 
which  is  a  uniform,  firm,  cheesy  substance,  in  which  lime  salts  are  often 
deposited.  This  represents  the  healing  of  one  of  these  areas  of  caseous 
broncho-pneumonia.  It  is  only,  however,  when  complete  fibroid  transforma- 
tion or  calcification  has  occurred  that  we  can  really  speak  of  healing.  In 
many  instances  the  colonies  of  miliary  tubercles  about  these  masses  show 
that  the  virus  is  still  active  in  them.  Subsequently,  in  ulcerative  processes, 
these  calcareous  bodies — lung-stones,  as  they  are  sometimes  called — ^may  be 
expectorated. 

(r)  Pneumonia. — An  important  though  secondary  place  is  occupied  by 
inflammation  of  the  alveoli  surrounding  the  tubercles,  which  become  filled  with 
epithelioid  cells.  The  consolidation  may  extend  for  some  distance  about 
the  tul>erculous  foci  and  unite  them  into  areas  of  uniform  consolidation. 
Although  in  some  instances  this  inflammatory  process  may  be  simple,  in 
others  it  is  undoubtedly  specific.  It  is  excited  by  the  tubercle  bacilli  and  is 
a  manifestation  of  their  action.  It  may  present  a  very  varied  appearance; 
in  some  instances  resembling  closely  ordinary  red  hepatization,  in  others 
lieing  more  homogeneous  and  infiltrated,  the  so-called  infiltration  tuberculeuse 
of  Laennec.  In  other  cases  the  contents  of  the  alveoli  undergo  fatty  degen- 
eration, and  appear  on  the  cut  surface  as  opaque  white  or  yellowish- white 
Unlie^.  In  early  phthisis  much  of  the  consolidation  is  due  to  this  pneumonic 
infiltration,  which  may  surround  for  some  distance  the  smaller  tuberculous 
ftx'i. 

(d)  Cavities, — A  vomica  is  a  cavity  in  the  lung  tissue,  produced  by  necro- 
sis and  ulceration.  The  process  usually  begins  in  the  wall  of  the  bronchus  in 
a  tul)erculous  area.  Dilatation  is  produced  by  retained  secretion,  and  necrosis 
and  ulceration  of  the  wall  occur  with  gradual  destruction  of  the  contiguous 
tissues.  By  extension  of  the  necrosis  and  ulceration  the  cavity  increases,  con- 
tiguous ones  unite,  and  in  an  affected  region  there  may  be  a  series  of  small 
excavations  communicating  with  a  bronchus.  In  nearly  all  instances  the  pro- 
(i»ss  extends  from  the  bronchi,  though  it  is  possible  for  necrosis  and  softening 
to  take  place  in  the  centre  of  a  caseous  area  without  primary  involvement  of 
the  bronchial  wall.     Three  forms  of  cavities  may  be  recognized. 

The  fresh  ulcprative,  seen  in  acute  phthisis,  in  which  there  is  no  limiting 
nieml^rane,  but  the  walls  are  made  up  of  softened,  necrotic,  and  caseous 
masses.  A  small  vomica  of  this  sort,  situated  just  beneath  the  pleura,  may 
rupture  and  cause  pneumothorax.  In  cases  of  acute  tuberculo-pneumonic 
phthisis  they  may  be  large,  occupying  the  greater  portion  of  the  upper  lobe. 
In  the  chronic  ulcerative  phthisis,  cavities  of  this  sort  are  invariably  present 
in  those  portions  of  the  lung  in  which  the  disease  is  advancing.  At  the 
ap^'X  there  may  be  a  large  old  cavity  with  well-defined  walls,  while  at  the 
anterior  margin  of  the  upper  lobes,  or  in  the  apices  of  the  lower  lobes,  there 
are  recent  ulcerating  cavities  communicating  with  the  bronchi. 

Cavities  with  Well-defined  Walls. — A  majority  of  the  cavities  in  the 
chronic  form  of  phthisis  have  a  well-defined  limiting  membrane,  the  inner 
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surface  of  which  constant ly  prcxiuces  pui*.  The  walls  are  croi?^  by  tj 
uJa?  which  represent  remnants  nf  bronchi  and  blood* ve^s^elfi.  Even  the  vomiae 
with  the  well-defined  walls  extend  gradually  by  a  dow  necrosis  and  destruc* 
tion  of  the  contignaiis  lung  tissue*  The  contents  are  usually  purulent,  sim* 
ilar  in  character  to  the  grayish  numinuUir  sputa  e<»ughe<i  up  liy  phthisical 
patients.  Xot  infrequently  the  membrane  is  vascular  or  it  may  be  luemor- 
rhagic,  Oceasionallj,  when  gangrene  has  occurred  in  the  wall,  the  content* 
are  horribly  fcetid.  These  cavities  may  occupy  the  greater  portion  of  the 
apex,  forming  an  irregular  series  w]iieh  communicate  with  each  oilier  and 
with  the  bronchi,  or  the  entire  upper  lobe  except  the  anterior  margin  may 
be  excavated,  forming  a  thin-wailed  cavity.  In  rare  instances  the  process  hits 
proceeded  to  total  excavation  of  the  lung,  not  a  remnant  of  whicli  remaiafi, 
except  perhaps  a  narrow  strip  at  the  anterior  margin.  In  a  case  of  this  kind, 
in  a  young  girl,  the  cavity  held  40  fluid  ounce!?,  in  another  42  ounces. 

Quiescent  Caviiirs. — Wlien  ([uite  small  and  surroundefl  by  dense  cicatricial 
tissue  communicating  with  the  bronchi  they  form  the  cicatrices  fistuleiLses  of 
Laennec,  Occasionally  one  apex  may  be  represented  by  a  series  of  these  small 
cavities,  surrounded  by  dense  fibrous  tissue.  The  lining  membrane  of  these 
old  cavities  may  l>e  quite  smooth,  almost  like  a  mucous  membrane.  Cavities 
of  any  size  do  not  heal  completely* 

Cases  are  often  seen  in  which  it  has  been  supposed  that  a  ca^nty  has  healed ; 
but  the  signs  of  excavation  are  notoriously  uncertain,  and  there  may  be  pec- 
ToriJofjuy  and  cavernous  sounds  with  gurgling  resonant  r41es  in  an  area  of 
consolidation  close  to  a  large  bronchus. 

In  the  formation  of  vomicse  the  blood-vessels  gradnally  become  cb>i*ed  by 
an  obliterating  inflamnuition.  They  are  the  last  structures  to  yield  and  may 
be  completely  expost?d  in  a  cavity,  even  when  the  circulation  is  still  going  on 
in  them.  Unfortunately,  the  erosion  of  a  large  vessel  which  has  not  yet  been 
obliterated  is  by  no  means  infrequent,  and  causes  profuse  and  often  fatal  haem- 
orrhage. Another  common  event  is  the  formation  of  aneurisms  on  the  arte- 
ries nmniTig  in  the  walls  of  cavitiei?.  These  may  be  small,  bunch-like  dilata- 
tions, or  they  may  form  sacs  the  size  nf  a  walnut  or  even  larger,  Rasmussea, 
Douglas  Powell,  and  others  have  callcHl  attention  to  their  importance  in  ha»Tn* 
optysis,  under  which  section  they  are  dealt  with  more  fully. 

And,  finally,  about  (*avities  of  all  sorts,  the  connective  tissue  grows,  tend- 
ing to  limit  their  extent.  The  thickening  is  particularly  marked  beneath  the 
pleura,  and  in  chronic  cases  an  entire  apex  may  be  converted  into  a  mass  of 
fibrous  tissue,  enclosing  a  few  small  cavities. 

(e)  PIrura. — Prnctically,  in  all  cases  of  chronic  phthisis  the  pleura  is  in- 
volved. Adhesions  take  place  which  may  be  thin  and  readily  torn,  or  deujc 
and  firm,  uniting  layers  of  from  2  to  5  mm.  in  thickness.  This  pleuris^y  may 
he  simple,  but  in  many  cases  it  is  tuberculous,  and  miliary  tnbercless  or  case- 
ous masses  are  seen  in  the  thickened  membrane.  Effusion  is  not  at  all  infre- 
quent,  either  serous,  purulent,  or  hferaorrhagic.  Pneumothorax  is  a  commoii 
accident, 

(/)  Change;?  in  the  smnller  bronchi  control  the  situation  in  the  early  stn^Kpes 
of  tuberculous  phthisis,  and  play  an  important  role  throughout  the  disease. 
The  process  very  often  l»egins  in  the  walls  of  the  smaller  ttibes  and  leads  to 
caseation,  distention  with  products  of  inflammation,  and  broncho-pnenmotiia 
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of  the  lobules.  In  many  cases  the  visible  implication  of  the  bronchus  is  an 
extension  upward  of  a  process  which  has  begun  in  the  smallest  bronchiole. 
This  involvement  weakens  the  wall,  leading  to  bronchiectasis,  not  an  uncom- 
mon event  in  phthisis.  The  mucous  membrane  of  the  larger  bronchi,  which  is 
usually  involved  in  a  chronic  catarrh,  is  more  or  less  swollen,  and  in  some 
in:!itanees  ulcerated.  Besides  these  specific  lesions,  they  may  be  the  seat,  espe- 
cially in  children,  of  inflammation  due  to  secondary  invasion,  most  frequently 
by  the  micrococcus  lanceolatus,  with  the  production  of  a  broncho-pneumonia. 

(g)  The  bronchial  glands,  in  the  more  acute  cases,  are  swollen  and 
(edematous.  Miliary  tubercles  and  caseous  foci  are  usually  present.  In  cases 
of  chronic  phthisis  the  caseous  areas  are  common,  calcification  may  occur, 
and  not  infrequently  purulent  softening. 

(h  )  Changes  in  the  other  Organs, — Of  these,  tuberculosis  is  the  most  com- 
mon. In  my  series  of  autopsies  the  brain  presented  tuberculous  lesions  in  31, 
the  spleen  in  33,  the  liver  in  12,  the  kidneys  in  32,  the  intestines  in  65,  and 
the  pericardium  in  7.  Other  groups  of  lymphatic  glands  besides  the  bron- 
chial may  be  affected. 

Amyloid  change  is  frequent  in  the  liver,  spleen,  kidneys,  and  mucous  mem- 
brane of  the  intestines.  The  liver  is  often  the  seat  of  extensive  fatty  infiltra- 
tion, which  may  cause  marked  enlargement.  The  intestinal  tuberculosis 
oc-curs  in  advanced  cases  and  is  responsible  in  great  part  for  the  troublesome 
diarrhoea. 

Endocarditis  is  not  very  uncommon,  and  was  present  in  12  of  my  post 
mortems  and  in  27  of  Percy  Kidd's  500  cases.  Tubercle  bacilli  have  been 
found  in  the  vegetations.  Tubercles  may  be  present  on  the  endocardium, 
particularly  of  the  right  ventricle. 

The  larynx  is  frequently  involved,  and  ulceration  of  the  vocal  cords  and 
destruction  of  the  epiglottis  are  not  at  all  uncommon. 

Modes  of  Onset. — We  have  already  seen  that  tuberculosis  of  the  lungs 
may  occur  as  the  chief  part  of  a  general  infection,  or  may  set  hi  with  symp- 
toms which  closely  simulate  acute  pneumonia.  In  the  ordinary  type  of  pul- 
monary tuberculosis  the  invasion  is  gradual  and  less  striking,  but  presents 
an  extraordinarily  diverse  picture,  so  that  the  practitioner  is  often  led  into 
f  rn>r.     Among  the  most  characteristic  modes  of  onset  are  the  following : 

(a)  Latent  Types. — It  is  probable  that  many  slight,  ill-defined  ailments 
are  due  to  a  local  unrecognized  tuberculosis  of  the  lung.  In  the  history  of 
cases  of  phthisis  such  attacks  are  not  infreciuently  mentioned. 

The  disease  makes  considerable  progress  before  there  are  serious  symp- 
toms to  arouse  the  attention  of  the  patient.  In  workingmen  the  disease  may 
even  advance  to  excavation  of  an  apex  before  they  seek  advice.  It  is  not  a 
little  remarkable  how  slight  the  lung  symptoms  may  have  been. 

The  symptoms  may  be  masked  by  the  existence  of  serious  disease  in  other 
orjrans,  as  in  the  peritonaeum,  intestines,  or  bones. 

(/>)  With  Symptoms  of  Dyspepsia  and  Anfemia. — The  gastric  mode  of 
onset  is  very  common,  and  the  early  manifestations  may  be  great  irritability 
of  the  stomach  with  vomiting  or  a  type  of  acid  dyspepsia  with  eructations. 
In  young  girls  (and  in  children)  with  this  dyspepsia  there  is  very  frequently 
a  pronounced  chloro-an»mia,  and  the  patient  complains  of  palpitation  of  the 
heart,  increasing  weakness,  slight  afternoon  fever,  and  amenorrho^a. 
33 
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(>)  In  a  consideralile  number  of  cases  the  onset  of  pulmonary  tuberculo. 
816  is  with  symptoms  which  suggest  malarial  fr  rfr.  The  put  tent  has  repeatt»d 
parox>^snis  of  chills,  fevers,  and  f*weats,  which  may  recur  with  gn?at  regular- 
ity.  In  di!stTict.>  in  which  intcnnittonts  prevail  tiiere  is  no  more  common 
mistake  than  to  confound  the  initial  rigors  of  pulmonary  tuljereulor^Ls  with 
malaria. 

(d)  On^H  with  Pleurmj. — The  first  symptoms  may  l>e  a  dry  pleurisy  over 
an  apex,  with  persl^iteiit  friction  murmur.  In  other  instance's  the  pulmonary 
symptoms  have  followed  an  attack  of  pleurisy  witli  effusion.  The  exuilale 
gradually  disappears,  but  the  cough  persists  and  tlie  patient  becomes  fever- 
ish, and  gradually  signs  of  disease  at  one  apex  become  manifest.  About  on«>- 
third  of  all  cases  of  pleurisy  with  effusion  subsequently  have  pulmonary 
tuberculosis. 

(e)  With  Lartjntjfal  Si/mpiomi^. — The  primary^  localization  may  l)e  in  the 
larynx,  though  in  a  majority  of , the  instances  in  which  huskiness  and  laryn- 
geal symptoms  are  the  first  noticeable  features  of  the  disease  there  are  doubt* 
less  foci  already  existing  in  the  lung.  The  group  of  cases  in  which  for  many 
months  throat  and  larv^nx  s\Tiiptoms  prece<le  the  graver  manifestationsi  of  pul- 
monary phthisis  is  a  very  important  one. 

(f)  OmH  with  iiVrrwo//jf//vi.v.— ^Fre<juently  the  very  first  sjinptom  of  the 
disease  is  a  brisk  ha?morrhage  from  the  lungs,  following  which  the  pulmonary 
symptoms  may  come  on  with  great  rapidity.  In  other  cases  the  haemoptysis 
recurs,  and  it  may  Iw?  months  before  the  snnptoms  lieeome  well  established 
In  a  majority  of  these  cases  the  local  tuberculous  lesion  exist*  at  tlie  date  of 
the  liiemoptysis. 

(9)  With  Tuhf'r miosis  of  ihf  C^'rvim-axiUnnj  Glands.- — PrL^ceiling  the 
onset  of  pulmonary  phthisis  for  months,  or  even  for  years,  the  lymph-glands 
of  the  neck  or  of  the  neck  and  axilla  of  one  side  may  lx»  enlarged.  These  ea>es 
are  by  no  means  infrequent,  and  they  are  of  importance  because  of  the  latency 
of  the  pulnu>nary  lesions.  Nowadays,  when  operative  interference  is  so  com- 
mon, it  is  well  to  bear  in  mind  that  in  such  patients  the  corresponding  apex  ot 
the  lung  may  be  extensi\ely  involved, 

(fc)  And,  lastly,  in  by  far  the  largest  number  of  all  cases  the  onset  ia  ^"ith 
a  bronrhit is^  or,  as  the  patient  expresses  it,  a  neglected  cold-  There  has  been, 
perhaps,  a  liability  to  catch  cold  easily  or  the  patient  has  been  subject  to  naso- 
pharMigeal  catarrh ;  then,  following  some  unusual  exposure,  a  cough  l>egin,s 
which  may  be  frequent  and  very  irritating.  The  examination  of  the  lung^ 
may  reveal  loc»alized  moist  sounds  at  one  apex  and  |K*rhaps  wheezing  bronchiUc 
rales  in  other  parts.  In  a  few  cases  the  early  symptoms  are  often  snggestiTC 
of  asthma  with  markeil  wlieezing  and  diffuse  piping  rales. 

Symptoms. — In  discussing  the  symptoms  it  is  usual  to  divide  the  diseaM* 
into  three  periods:  the  first  embracing  the  time  of  the  growth  and  develop- 
ment of  the  tuljercles:  the  second,  when  they  soften;  and  the  third,  when 
there  is  a  formation  of  cavities.  Unfortunately,  these  anatomical  stage? 
can  not  'be  satisfactorily  correlated  with  corresponding  clinical  periods,  ami 
we  often  find  that  a  patient  in  the  third  stage  with  a  well-marked  cavity  i*  in 
a  far  better  condition  and  has  greater  prospects  of  recovery  than  a  patient  in 
the  first  stage  with  diffuse  consolidation.  It  is  therefore  better  perhaps  to 
disregard  them  altogether. 
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1.  Local  Symptoms. — Pain  in  the  chest  may  be  early  and  troublesome 
►r  absent  throughout.  It  is  usually  associated  with  pleurisy,  and  may  be 
harp  and  stabbing  in  character,  and  either  constant  or  felt  only  during  cough- 
ng.  Perhaps  the  commonest  situation  is  in  the  lower  thoracic  zone,  though 
n  some  instances  it  is  beneath  the  scapula  or  referred  to  the  apex.  The 
ittacks  may  recur  at  long  intervals.  Intercostal  neuralgia  occasionally  occurs 
n  the  course  of  ordinary  phthisis. 

Cough  is  one  of  the  earliest  symptoms,  and  is  present  in  the  majority  of 
*ases  from  beginning  to  end.  There  is  nothing  peculiar  or  distinctive  about 
t.  At  first  dry  and  hacking,  and  perhaps  scarcely  exciting  the  attention  of 
he  patient,  it  subsequently  becomes  looser,  more  constant,  and  associated  with 
I  glairy,  muco-purulent  expectoration.  In  the  early  stages  of  the  disease  the 
x)ugh  is  bronchial  in  its  origin.  When  cavities  have  formed  it  becomes  more 
paroxysmal,  and  is  most  marked  in  the  morning  or  after  a  sleep.  Cough  is 
lot  a  constant  symptom,  however,  and  a  patient  may  present  himself  with 
rell-marked  excavation  at  one  apex  who  will  declare  that  he  has  had  little  or  no 
?ough.  So,  too,  there  may  be  well-marked  physical  signs,  dulness  and  moist 
iounds,  without  either  expectoration  or  cough.  In  well-established  cases  the 
Qoctumal  paroxysms  are  most  distressing  and  prevent  sleep.  The  cough  may 
te  of  such  persistence  and  severity  as  to  cause  vomiting,  and  the  patient 
)e<x)mes  rapidly  emaciated  from  loss  of  food — Morton's  cough  (Phthisiologia^ 
IG89.  p.  101).  The  laryngeal  complications  give  a  peculiarly  husky  quality 
:o  the  cough,  and  when  erosion  and  ulceration  have  proceeded  far  in  the  vocal 
x)rds  the  coughing  becomes  much  less  effective. 

Sputum. — This  varies  greatly  in  amount  and  character  at  the  different 
itages  of  ordinary  phthisis.  There  are  cases  with  well-marked  local  signs 
It  one  apex,  with  slight  cough  and  moderately  high  fever,  without  from  day 
;o  day  a  trace  of  expectoration.  So,  also,  there  are  instances  with  the  most 
?xtensive  consolidation  (caseous  pneumonia),  and  high  fever,  but  without 
?nough  expectoration  to  enable  an  examination  for  bacilli  to  be  made.  In  the 
*arly  stage  of  pulmonary  tuberculosis  the  sputum  is  chiefly  catarrhal  and  has 
I  glairy,  sago-like  appearance,  due  to  the  presence  of  alveolar  cells  which  have 
mdergone  the  myeline  degeneration.  There  is  nothing  distinctive  or  peculiar 
n  this  form  of  expectoration,  which  may  persist  for  months  without  indicat- 
ng  serious  trouble.  The  earliest  trace  of  characteristic  sputum  may  show  the 
presence  of  small  grayish  or  greenish-gray  purulent  masses.  These,  when 
?oughed  up,  are  always  suggestive  and  should  be  the  portions  picked  out 
for  microscopical  examination.  As  softening  comes  on,  the  expectoration 
becomes  more  profuse  and  purulent,  but  may  still  contain  a  considerable 
loantitv  of  alveolar  epithelium.  Finally,  when  cavities  exist,  the  sputa 
i.<vume  the  so-called  nummular  form;  eacK  mass  is  isolated,  flattened,, 
greenish-gray  in  color,  quite  airless,  and,  when  spat  into  water,  sinks  to 
the  bottom. 

By  the  microscopical  examination  of  the  sputum  we  determine  whether 
:he  proeei^s  is  tuberculous,  and  whether  softening  has  occurred.  For  tubercle 
^ciUi  the  Ehrlich-Weigert  method  is  the  best.  The  bacilli  are  seen  as  elon- 
i^ted,  slightly  curved,  red  rods,  sometimes  presenting  a  beaded  appearance. 
rhey  are  frequently  in  groups  of  three  or  four,  but  the  number  varies  consid- 
erably.   Only  one  or  two  may  be  found  in  a  preparation,  or,  in  some  instances. 
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thev  are  so  abundant  that  the  entire  tield  is  oticupied.    Eepeated  axammatii 
may  be  necessary. 

The  continued  presence  of  inberde  bacilU  in  the  sputum  is  an  infallible  i 
dication  of  the  extjutence  of  tnberculo-siji. 

One  OT  two  may  possibly  he  due  to  aecidental  inJialatinn.  A  number  may 
come  from  a  i^pot  of  .swiftening  3  by  3  cnu  In  the  nummular  sputa  nt  later 
Jit  ages  the  bacilli  are  very  abundant. 

Elastic  fi'*iJiue  may  l)e  dcrivt^d  from  the  bronchi,  the  alve<ili,  or  fmm  the 
arterial  coat^;  and  naturally  the  appearance  of  the  tissue  will  vary  \iitii  the 
locality  from  which  it  comes.  In  the  examination  for  this  it  i»  not  nc^cc^^arr 
to  boil  the  sputum  with  caustic  potash.  For  years  I  have  used  a  simple  plan 
which  wtti*  sho\\T3  to  me  at  the  London  Ilos})ital  by  Sir  Andrew  ClarL  Thi* 
methml  depends  upon  the  fart  that  in  alino-^t  all  instance?^  if  the  spntuni  is 
spread  in  a  t^ufficiently  thin  layer  tlie  fragments  of  elastic  tissue  can  be  ^een 
With  the  naked  eye.  The  thick*  purulent  portions  are  placed  upon  a  glaffi  | 
plate  15  X  15  cm.  and  flattened  into  a  thin  layer  by  a  second  glass  plate 
10  X  H>  cm.  In  this  eompret^scHl  grayij^h  layer  between  the  glasj*  sli}>s  any 
fragments  of  elastic  tissue  show  on  a  black  background  as  grayish -yellow 
«pots  and  can  either  be  examined  at  once  under  a  low  power  or  the  up^wrmost 
piece  of  glat^s  is  slid  along  until  the  fragment  is  exposed,  when  it  is  picked 
out  and  placed  up<»n  the  ordinary  microscopic  slide.  Fragments  nf  brcfid 
and  collections  of  milk-globules  may  also  present  an  opaque  white  apj>earance, 
but  with  a  little  practice  they  can  readily  be  recognized.  Fragrmmtj*  of  epi- 
thelium from  the  tongue,  infiltrated  with  nucrococci,  are  still  more  deceptiT€, 
but  the  microscope  at  once  shows  the  difference. 

The  bronchial  elastic  tissue  forms  an  elongated  network,  or  two  or  throe 
long,  narrow  tibres  are  found  close  together.  From  the  blcK^d-ve^iselg  a  B*ome^ 
what  similar  form  may  be  seen  and  occasionally  a  distinct  sheeting  i^  found 
as  if  it  had  crmte  from  the  intima  of  a  good-si^cd  artery.  The  elastic  tit«!iQe 
of  the  alveolar  wall  is  quite  distinctive;  the  fibres  are  branchc*d  and  often' 
show  the  outline  f»f  the  arrangement  of  tbe  air-cells.  The  plastic  tistiue  from 
bronchi  or  alveoli  indicates  extensive  erosion  of  a  tube  and  softening  nf 
lung- tissue. 

Another  occasional  constituent  of  the  sputum  is  blood,  which  may  be  pr«5^ 
ent  as  the  chief  characteristic  of  the  expectoration   in  htemoptysifi  or  may 
simply  tinge  the  sputum.    In  chronic  crises  with  large  cavities,  in  atldition  ta 
liacteria,  various  forms  of  fungi  may  lie  found,  of  wliich  the  aspergillus  is  tbe 
most  important.     Sarcinte  may  also  occur. 

Calcareou.<  Fra<jmv.nts, — FMrmcrly  a  gofid  deal  of  stress  was  laid  upon  their 
pre-sence  in  the  sputum,  and  Morton  descri)>fHi  a  phthisis  a  calcnlis  in  pulmtmi^ 
bus  ffeneratvst,  Bayle  also  descrilK^d  a  separate  form  of  /lAiAwriV?  mifjulenan. 
The  size  of  the  fragments  varies  from  a  small  pea  to  a  large  chem. 
As  a  rule,  a  single  one  is  ejected :  sometimes  Inree  numbers  are  coughed 
up  in  the  course  of  the  disease.  They  are  formed  in  the  lung  by  the  calcifica- 
tion of  caseous  masses,  and  it  is  said  also  occasionally  in  obstnicted  linmchl 
They  may  come  from  the  bronchial  glands  by  ulceration  into  the  bronchi,  and 
there  b  a  cai^e  on  rei'ord  of  suffocation  in  a  child  from  this  cause. 

The  daily  amount  of  expectoration  varies.     In  rapidly  advancing  cflnei,  ' 
with  mudi  cough,  it  may  reach  as  high  as  500  cc.  in  the  day.    In  ca^^es  nitli 
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large  cavities  the  chief  amount  is  brought  up  in  the  morning.  The  expectora- 
tion of  tuberculous  patients  usually  has  a  heavy,  sweetish  odor,  and  occasion- 
ally it  is  fetid,  owing  to  decomposition  in  the  cavities. 

HEMOPTYSIS. — One  of  the  most  famous  of  the  Hippocratic  axioms  says, 
"  From  a  spitting  of  blood  there  is  a  spitting  of  pus.''  The  older  writers 
thought  that  the  phthisis  was  directly  due  to  the  inflammatory  or  putrefactive 
changes  caused  by  the  haemorrhage  into  the  lung.  Morton,  however,  in  his 
interesting  section,  Phthisis  ah  Hcemoptoe,  rather  doubted  this  sequence. 
Laennec  and  Louis,  and  later  in  the  century  Traube,  regarded  the  haemoptysis 
as  an  evidence  of  existing  disease  of  the  lung.  From  the  accurate  views  of 
Laennec  and  Louis  the  profession  was  led  away  by  Graves,  and  particularly  by 
Niemeyer,  who  held  that  the  blood  in  the  air-cells  set  up  an  inflammatory 
process,  a  common  termination  of  which  was  caseation.  Since  Koch's  dis- 
covery we  have  learned  that  many  cases  in  which  the  physical  examination  is 
n^ative  show,  either  during  the  period  of  haemorrhage  or  immediately  after  it, 
tubercle  bacilli  in  the  sputa,  so  that  opinion  has  veered  to  the  older  view, 
and  we  now  regard  the  appearance  of  haemoptysis  as  an  indication  of  existing 
disease.  In  young,  apparently  health}'  persons,  cases  of  haemoptysis  may  be 
divided  into  three  groups.  In  the  first  the  bleeding  has  come  on  without 
premonition,  without  overexertion  or  injury,  and  there  is  no  family  history  of 
tuberculosis.  The  physical  examination  is  negative,  and  the  examination  of 
the  expectoration  at  the  time  of  the  haemorrhage  and  subsequently  shows  no 
tubercle  bacilli.  Such  instances  are  not  uncommon,  and,  though  one  may 
fus|>ect  strongly  the  presence  of  some  focus  of  tuberculosis,  yet  the  individuals 
may  retain  good  health  for  many  years,  and  have  no  further  trouble.  Of  the 
38ti  cases  of  haemoptysis  noted  by  Ware  in  private  practice,  62  recovered,  and 
pulmonary  disease  did  not  subsequently  occur. 

In  a  second  group  individuals  in  apparently  perfect  health  are  suddenly 
attacked,  perhaps  after  a  slight  exertion  or  during  some  athletic  exercises. 
The  physical  examination  is  also  negative,  but  tubercle  bacilli  are  found  some- 
times in  the  bloody  sputa,  more  frequently  a  few  days  later. 

In  a  third  set  of  cases  the  individuals  have  been  in  failing  health  for  a 
month  or  two,  but  the  symptoms  have  not  been  urgent  and  perhaps  not  noticed 
by  the  patients.  The  physical  examination  shows  the  presence  of  well-marked 
tul>erculous  disease,  and  there  are  both  tubercle  bacilli  and  elastic  tissue  in  the 
sputa. 

A  very  interesting  systematic  study  of  the  subject  of  haemoptysis,  particu- 
larly in  its  relation  to  the  question  of  tul)erculosis,  has  been  completed  in  the 
Pru^«^ian  army  by  Franz  Strieker.  During  the  five  years  1890-'95  there  were 
9<M»  c-a^^es  admitted  to  the  hospitals,  which  is  a  percentage  of  0.045  of  the 
strength  (1,728,505).  Of  the  cases,  in  480  the  hemorrhage  came  on  with- 
out recognizable  cause.  Of  these,  417  cases,  SG  per  cent,  were  certainly  or 
probably  tuberculous.     In  only  221,  however,  was  the  evidence  conclusive. 

In  a  second  group  of  213  cases  tlie  hfeniorrhage  came  on  during  the  mili- 
tan*  exercise,  and  of  these  75  patients  were  shown  to  be  tuberculous. 

In  118  cases  the  haemorrhage  followed  certain  special  exercises,  as  in  the 
grmnasium  or  in  riding  or  in  consequence  of  swimming.  In  24  cases  it 
occurred  during  the  exercise  of  the  voice  in  singing  or  in  giving  command  or  in 
the  upe  of  wind  instruments.    A  very  interesting  group  is  reported  of  24  cases 
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in  which  the  haemorrhage  followed  trauma^  either  a  fall  or  a  blow  upoo  the 
thorax.  In  7  of  these  tuberculosis  was  positively  present,  and  in  fi  other 
cases  there  was  a  strong  probability  of  its  axintence. 

Among  the  conclusions  which  Strieker  draws  the  following  are  the  most 
iirjportani:  namely,  that  soldiers  attacked  with  haemoptysis  without  special 
cause  are  in  at  least  8<k8  per  cent  tuberculous.  In  the  cases  in  which  the 
ha^moptyfris  follows  the  special  exercises,  etc.,  of  military  sen  ice,  at  least  74.4 
}K*T  cent  are  tuberculous.  In  the  cases  which  come  on  during  swimming  or 
as  a  consequence  of  direct  injury  to  the  thorax  about  one-half  are  nut  as<ixi- 
ateil  With  tuberculosis. 

Haemoptysis  occurs  in  from  GO  to  80  per  cent  of  all  eases  of  pulmv»nar)' 
tulwrculosis.     It  is  more  frequent  in  males  than  in  females. 

In  a  majority  of  all  cases  the  bleerling  recurs.  Sometimes  it  i;^  a  special 
feature  tiiroughout  tlie  disease,  so  that  a  hit'morrhagic  form  has  been  recog- 
nized. The  amount  of  blood  brought  up  varies  from  a  couple  of  drachms  to 
a  pint  or  more.  In  09  per  cent  of  4,125  cases  of  hiemoptysis  at  the  Brompton 
Hospital  the  amount  brouglit  up  was  under  lialf  an  ounce. 

A  distinction  may  be  drawn  between  tlie  bicmnptysis  early  in  the  disease 
and  that  which  occurs  in  the  later  periods.  In  tlie  former  the  bleciiing  is 
usually  slight,  is  apt  to  recur,  and  fatal  hfemorrhage  is  very  rare.  In  these 
<ja8es  the  bleeding  is  usually  from  small  areas  of  softening  or  from  early 
erosions  in  the  bronchial  mucosa.  In  the  later  periods,  after  cavities  have 
formed,  the  bleeding  is,  as  a  rule,  more  profuse  and  is  more  apt  to  be  fatal. 
Single  large  haemorrhages^  proving  quickly  fatal,  are  very  rare,  except  in  the 
advanced  stages  of  the  disease.  In  these  cases  the  bleeding  comes  either  from 
an  erosion  of  a  good-sized  \esm^]  in  the  wall  of  a  cavity  or  from  the  rupture 
of  an  aneurism  of  the  pulmonary  artery. 

The  bleeding,  as  a  rule,  sets  in  suddenly.  Without  any  warning  the  patient 
may  notice  a  warm  salt  ta^te  and  the  mouth  fills  with  blood.  It  may  come 
np  \Wth  a  slight  cough.  The  total  amount  may  not  be  more  than  a  few 
drachms,  and  for  a  day  or  two  the  patient  may  spit  up  small  quantities.  When 
a  large  vessel  is  eroded  or  an  aneurism  bursts,  the  amount  of  blood  brought 
np  is  large,  and  in  the  course  of  a  short  time  a  pint  or  two  may  be  expec- 
torated. Fatal  ha?morrluige  may  occur  into  a  very  large  cavity  without  any 
hlo<>d  being  coughed  up.  The  character  of  the  blood  is,  as  a  rule,  distinctive. 
It  is  frothy,  niixe<l  with  mucus,  generally  bright  red  in  color,  except  when 
large  amounts  an^  ex pe<:* to  rated,  and  then  it  may  be  dark.  The  sputum  may 
remain  blood-tinged  for  some  days,  or  there  are  brownish-black  streaks  in  it, 
or  friable  nodules  consisting  entirely  of  blood-corpuscles  may  l>e  coughed  op. 
Blood  imndds  of  the  smaller  bronchi  are  sometimes  expectorated. 

The  microscopical  exaruination  of  the  sputum  in  tuberculous  cases  is  moit^t 
important.  If  carefully  spread  out,  there  may  be  notin^l,  even  in  an  apparently 
purt*  hiemorrhagic  mass,  little  portions  of  mucus  from  which  bacilli  or  elastic 
tissue  may  be  obtained. 

Di/f<pn<vn   is  not   a  common  accompaniment  of  onlinary  phthisis.     The 
greater  part  of  one  lung  may  he  diseased  and  local  trouble  exist  at  the  other  ( 
apex  without  any  shortness  of  breath.    Even  in  the  paro.\ysras  of  very  Iiigh 
fever  the  respirations  may  not  be  much  increased,    Dyspncea  occurs  (I)  with 
the  rapid  extension  in  both  \\mgA  of  a  broncho- pneumonia;  (2)   with  the 
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occurrence  of  miliary  tuberculosis;  (3)  sometimes  with  pneumothorax;  (4) 
in  old  cases  with  much  emphysema,  and  it  may  be  associated  with  cyanosis; 
(5)  and,  lastly,  in  long-standing  cases,  with  contracted  apices  or  great  thicken- 
ing of  the  pleura,  the  right  heart  is  enlarged,  and  the  dyspnoea  may  be  cardiac. 

2.  General  Symptoms. — Fever. — ^To  get  a  correct  idea  of  the  tempera- 
ture range  in  pulmonary  tuberculosis  it  is  necessary,  as  Ringer  pointed  out, 
to  make  tolerably  frequent  observations.  The  usual  8  a.  m.  and  8  p.  m.  record 
is,  in  a  majority  of  the  cases,  very  deceptive,  giving  neither  the  minimum  nor 
maximum.  The  former  usually  occurs  between  2  and  6  a.  m.,  and  the  latter 
between  2  and  6  p.  m. 

A  recognition  of  various  forms  of  fever,  viz.,  of  tuberculization,  of  ulcera- 
tion, and  of  absorption,  emphasizes  the  anatomical  stages  of  growth,  soften- 
ing and  cavity  formation ;  but  practically  such  a  division  is  of  little  use,  as  in 
a  majority  of  cases  these  processes  are  going  on  together. 

Fever  is  the  most  important  initial  symptom  and  throughout  the  entire 
course  the  thermometer  is  the  most  trustworthy  guide  as  to  the  progress  of  the 
afTeetion.  With  pyrexia  a  patient  loses  in  weight  and  strength,  and  the  local 
disease  usually  progresses.  The  periods  of  apyrexia  are  those  of  gain  in  weight 
and  strength  and  of  limitation  of  the  local  lesion.  It  by  no  means  necessarily 
follows  that  a  patient  with  tuberculosis  has  pyrexia.  There  may  be  quite 
extensive  disease  without  coexisting  fever.  On  one  occasion  I  had  18  instances 
of  chronic  phthisis  under  observation,  of  whom  10  were  practically  free  from 
fever.  But  in  the  early  stage,  when  tubercles  are  developing  and  caseous  areas 
are  in  process  of  formation  and  when  softening  is  in  progress,  fever  is  a  con- 
stant symptom.  There  are  a  few  rare  cases  in  which  little  or  no  fever  is 
present  at  the  outset  even  with  advancing  lesions. 

Two  types  of  fever  are  seen — the  remittent  and  the  intermittent.  These 
may  occur  indifferently  in  the  early  or  in  the  late  stages  of  the  disease  or 
may  alternate  with  each  other,  a  variability  which  depends  upon  the  fact 
that  phthisis  is  a  progressive  disease  and  that  all  stages  of  lesions  may  be 
found  in  a  single  lung.  Special  stress  should  be  laid  upon  the  fact,  particu- 
larly in  malarial  regions,  that  tuberculosis  may  set  in  with  a  fever  typically 
intermittent  in  character — a  daily  chill,  with  subsequent  fever  and  sweat. 
In  Montreal,  where  malaria  is  practically  unknown,  this  was  always  regarded 
as  a  suggestive  symptom;  but  in  Philadelphia  and  Baltimore,  where  ague 
prevails,  many  cases  of  early  tuberculosis  are  treated  for  ague.  These  are 
often  cases  that  pursue  a  rapid  course.  The  fever  of  onset — tuberculization 
— may  be  almost  continuous,  with  slight  daily  exacerbations;  and  at  any  time 
during  the  course  of  chronic  phthisis,  if  there  is  rapid  extension,  the  remis- 
iiions  become  less  marked. 

A  remittent  fever,  in  which  the  temperature  is  constantly  above  normal 
hut  drops  two  or  three  degrees  toward  morning,  is  not  uncommon  in  the 
middle  and  later  stages  and  is  usually  associated  with  softening  or  extension 
of  the  disease.  Here,  too,  a  simple  morning  and  evening  register  may  give 
.  an  entirely  erroneous  idea  as  to  the  range  of  the  fever.  With  breaking  down 
of  the  lung-tissue  and  formation  of  cavities,  associated  as  these  processes 
always  are  with  suppuration  and  with  more  or  less  systemic  contamination, 
the  fever  assumes  a  characteristically  intermittent  or  hectic  type.  For  a  large 
part  of  the  day  the  patient  is  not  only  afebrile,  but  the  temperature  is  sub- 
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normal.  In  the  annexed  two-hourly  chart,  from  a  ease  of  chronic  tuberculosis 
of  the  lungs,  it  will  be  seen  that  from  10  p.  m.  to  8  a.  m.  or  noon,  the  tem- 
perature continuously  fell  and  went  as  low  as  95°.  A  slow  rise  then  took 
place  through  the  late  morning  and  early  afternoon  hours  and  reached  its 
maximum  between  6  and  10  p.  m.    As  shown  in  the  chart,  there  were  in  the 
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Chart  XII. — Three  Days.    Chronic  Tuberculosis. 


three  days  about  forty-three  hours  of  pyrexia  and  twenty-nine  hours  of  apy- 
rexia.  The  rapid  fall  of  the  temperature  in  the  early  morning  hours  is  usually 
associated  with  sweating.  This  hectic,  as  it  is  called,  which  is  a  typical  fever 
of  septic  infection,  is  met  with  when  the  process  of  cavity  formation  and 
softening  is  advanced  and  extending. 

A  continuous  fever  with  remissions  of  not  more  than  a  degree,  occurring 
in  the  course  of  pulmonary  tuberculosis,  is  suggestive  of  acute  pneumonia. 
When  a  two-hourly  chart  is  made,  the  remissions  even  in  acute  tuberculous 
pneumonia  are  usually  well  marked.  A  continued  fever,  such  as  is  seen  in 
the  first  week  of  typhoid,  or  in  some  cases  of  inflammation  of  the  lung,  is 
rare  in  tuberculosis. 

Sweating, — Drenching  perspirations  are  common  in  phthisis  and  consti- 
tute one  of  the  most  distressing  features  of  the  disease.     They  occur  usually 
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with  the  drop  in  the  fever  in  the  early  morning  hours,  or  at  any  time  in  the 
dmy  when  the  patient  sleeps.  They  may  come  on  early  in  the  disease,  but  are 
more  persistent  and  frequent  after  cavities  have  formed.  Some  patients  escape 
altogether. 

The  pulse  is  increased  in  frequency,  especially  when  the  fever  is  high.  It 
is  often  remarkably  full,  though  soft  and  compressible.  Pulsation  may  some- 
times be  seen  in  the  capillaries  and  in  the  veins  on  the  back  of  the  hand. 

Emaciation  is  a  pronounced  feature,  from  which  the  two  common  names 
of  the  disease  have  been  derived.  The  loss  of  weight  is  gradual  but,  if  the 
disease  is  extending,  progressive.  The  scales  give  one  of  the  best  indications 
of  the  progress  of  the  case. 

3.  Physical  Signs. — (a)   Inspection. — The  shape  of  the  chest  is  often 

suggestive,  though  it  is  to  be  remembered  that  the  disease  may  be  met  with 

in  chests  of  any  build.     Practically,  however,  in  a  considerable  proportion 

of  ca»es  the  thorax  is  long  and  narrow,  with  very  wide  intercostal  spaces,  thQ 

ribs  more  vertical  in  direction  and  the  costal  angle  very  narrow.     The  scap-» 

ul«  are  "winged,"  a  point  noted  by  Hippocrates.     Another  type  of  chest 

¥hich  is  very  common  is  that  which  is  flattened  in  the  antero-posterior  diam-. 

eter.     The  costal  cartilages  may  be  prominent  and  the  sternum  depressed. 

Occasionally  the  lower  sternum  forms  a  deep  concavity,  the  so-called  funnel 

breast  (Trichter-Brust).     Inspection  gives  valuable  information  in  all  stages 

of  the  disease.     Special  examination  should  be  made  of  the  clavicular  regions 

to  jiee  if  one  clavicle  stands  out  more  distinctly  than  the  other,  or  if  the  spaces 

above  or  below  it  ar^  more  marked.     Defective  expansion  at  one  apex  is  an 

early  and  important  sign.    The  condition  of  expansion  of  the  lower  zone  of 

tbe  thorax  may  be  well  estimated  by  inspection.    The  condition  of  the  prae- 

(onlia  should  also  be  noted,  as  a  wide  area  of  impulse,  particularly  in  the 

second,  third,  and  fourth  interspaces,  often  results  from  disease  of  the  left 

apex.     From  a  point  behind  the  patient,  looking  over  the  shoulders,  one  can 

often  better  estimate  the  relative  expansion  of  the  apices. 

ih)  Palpation. — Deficiency  in  expansion  at  the  apices  or  bases  is  perhaps 
bet  gauged  by  placing  the  hands  in  the  subclavicular  spaces  and  then  in  the 
lateral  regions  of  the  chest  and  asking  the  patient  to  draw  slowly  a  full  breath. 
Standing  behind  the  patient  and  placing  the  thumbs  in  the  supraclavicular 
and  the  fingers  in  the  infraclavicular  spaces  one  can  jud«j:e  accurately  as  to 
the  relative  mobility  of  the  two  sides.  Disease  at  an  a))ex,  though  early  and 
before  dulness  is  at  all  marked,  may  be  indicated  by  deficient  expansion.  On 
asking  the  patient  to  coimt,  the  tactile  fremitus  is  increased  wherever  there  is 
local  growth  of  tubercle  or  extensive  caseation.  In  comparing  the  apices  it 
i«  important  to  bear  in  mind  that  normally  the  fremitus  is  stronger  over  the 
rifht  than  the  left.  So  too  at  the  base,  when  there  is  consolidation  of  the 
long,  the  fremitus  is  increased;  whereas,  if  there  is  pleural  effusion,  it  is 
diminished  or  absent.  In  the  later  stages,  when  cavities  form,  the  tactile 
fremitus  is  usually  much  exaggerated  over  them.  When  the  pleura  is  greatly 
thickened  the  fremitus  may  be  somewhat  diniinishod. 

(r)  Percussion. — Tubercles,  inflammatory  products,  fibroid  changes,  and 
carities  produce  important  changes  in  the  pulmonary  resonance.  There  may 
be  localized  disease,  even  of  some  extent,  without  inducing  much  alteration, 
•  when  the  tubercles  are  scattered  there  is  air-containing  tissue  between 
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them.  One  of  the  earliest  and  most  valuable  t^igns  is  defective  reBonance 
upon  and  above  a  clavicle.  In  a  considerable  proportion  of  all  case^^  of  phthi- 
sis the  dulne^s  is  first  noted  in  these  regiont^.  The  comparison  betWL-ca  the 
two  sides  should  be  made  also  when  the  breath  h  held  aftL»r  a  full  inspiration, 
as  the  defective  resonance  may  llien  be  more  clearly  marked.  In  the  early 
stages  the  percus:?ion  note  is  usuaHy  higlier  in  pitch,  and  it  may  rt'qiiire  au 
experienced  ear  to  detect  the  diJference.  In  recent  consolidation  from  case- 
ous pneumonia  the  percusi?inn  note  often  has  a  tubular  or  tympanitic  •jualily. 
A  wooden  dulness  ii  rarely  heard  except  in  old  cat*os  with  extensive  ilbroid 
change  at  the  apex  or  base.  Over  large,  thin- walled  cavities  at  the  apex  the 
so-called  cracked-pot  sound  may  be  obtained.  In  thin  subjects  the  j)ercus- 
sion  should  be  carefully  practised  in  the  supraspinous  fossue  and  the  inter- 
scapular space,  as  they  corres^pond  to  very  important  areas  early  involved  in 
the  di.sease.  In  cases  with  numernuri  isolated  cavities  at  the  apex,  without 
much  fibroid  tissue  or  thickening  of  the  pleura,  tlie  percu.Hsion  note  may  ^how 
little  change,  and  tlie  contrast  belwcf^n  the  t»igns  obtained  on  ausicultation  and 
percussion  is  most  marked.  In  the  direct  percussion  of  the  chest,  particularly 
in  thin  patients  over  the  pectorals,  one  fretiuently  sees  the  plienomen(»n  known 
as  myoiikema,  a  local  contraction  of  the  muscle  causing  bulging*  which  |>er- 
sists  for  a  variable  period  and  gradually  subsides.  It  has  no  special  signiti- 
cance. 

(d)  Auscultation, — Feeble  breath-sounds  are  among  the  moat  character- 
istic early  signs,  since  not  as  much  air  enters  the  tiil»es  and  vesicles  of  the 
affected  area.  It  is  well  at  tirst  always  to  compare  eardfuily  the  correspond- 
ing pomtjs  on  the  two  sides  of  the  chest  without  asking  the  patient  either  to 
draw  a  deep  breath  or  to  cough.  With  early  apical  disease  the  inspiration 
on  quiet  breathing  may  be  scarcely  audible.  Expiration  is  u&ually  pr<tlonged. 
On  the  other  hand,  there  are  ciises  in  which  the  earliest  sign  is  a  harslu  rnd»% 
respiratory  murmur.  On  deep  breathing  it  is  frequently  tjo  be  nr>t«?d  tliat 
inspiration  is  jerking  or  wavy,  the  so-called  "  cog-wheel  *'  rhythm ;  which, 
however,  is  by  no  means  confined  to  tuberculosis.  With  extension  of  tlie 
disease  the  inspiratory  murmur  is  harsh,  and,  when  consolidation  occurs, 
whiffing  and  bronchial.  With  these  changes  in  the  character  of  the  munuur 
there  are  rales,  due  to  the  accompanying  bronchitis.  They  may  be  heard  only 
on  deep  inspiration  or  on  coughing,  antl  early  in  the  disease  are  often  crack- 
ling in  character.  When  softening  occurs  they  are  louder  and  have  a  V>ul»- 
bling,  sometimes  a  characteristic  clicking  quality.  These  '*  moist  sounds,"  as 
they  are  called,  when  associated  with  change  in  the  percussion  resonance  are 
extremely  suggei^tive.  When  cavities  form,  the  rales  are  louder,  more  gur- 
gling, and  resonant  in  quality.  When  there  is  consolidation  of  any  extent 
the  breath-sou udi^  are  tubular,  and  in  the  large  excavations  loud  ami  cavern- 
ous, or  have  an  amphoric  quality.  In  the  unaffected  portions  of  the  lolw 
and  in  the  opposite  lung  the  breath-sounds  may  he  harsh  and  even  puerile* 
The  vocal  resonance  is  usually  increased  in  all  stages  of  the  process,  and 
bronchophony  and  pectorilotpiy  are  met  with  in  the  regions  of  consolidation 
and  over  cavities.  Pleuritic  friction  may  Ik?  present  at  any  stage  and,  as  men- 
tioned before,  occurs  very  early.  There  are  cases  in  which  it  is  a  marked 
feature  throughout.  When  the  lappet  of  lung  over  the  heart  is  involved  there 
may  be  a  pleuro-pericardial  friction,  and  when  this  area  is  consolidated  there 
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may  be  curious  clicking  rales  synchronous  with  the  heart-beat,  due  to  the  com- 
pression by  the  heart  of  this  portion  with  expulsion  of  air  from  it.  An 
interesting  auscultatory  sign,  met  most  commonly  in  phthisis,  is  the  so-called 
cardio-respiratory  murmur,  a  whiffing  systolic  bruit  due  to  the  propulsion  of 
air  out  of  the  tubes  by  the  impulse  of  the  heart.  It  is  best  heard  during 
inspiration  and  in  the  antero-lateral  regions  of  the  chest. 

A  systolic  murmur  is  frequently  heard  in  the  subclavian  artery  on  either 
side,  the  pulsation  of  which  may  be  very  visible.  The  murmur  is  in  all  prob- 
ability due  to  pressure  on  the  vessels  by  the  thickened  pleura. 

The  signs  of  cavity  may  be  here  briefly  enumerated. 

(a)  WTien  there  is  not  much  thickening  of  the  pleura  or  condensation 
of  the  surrounding  limg-tissue,  the  percussion  sound  may  be  full  and  clear, 
resembling  the  normal  note.  More  commonly  there  is  defective  resonance 
or  a  tympanitic  quality  which  may  at  times  be  purely  amphoric.  The  pitch 
of  the  percussion  note  changes  over  a  cavity  when  the  mouth  is  opened  or 
closed  (Wintrich's  sign),  or  it  may  be  brought  out  more  clearly  on  change 
of  position.  The  cracked-pot  sound  is  obtainable  only  over  tolerably  large 
cavities  with  thin  walls.  It  is  best  elicited  by  a  firm,  quick  stroke,  the  patient 
at  the  time  having  the  mouth  open.  In  those  rare  instances  of  almost  total 
excavation  of  one  lung  the  percussion  note  may  be  amphoric  in  quality.  (6) 
On  auscultation  the  so-called  cavemoifs  sounds  are  heard:  (1)  Various  grades 
of  modified  breathing — blowing  or  tubular,  cavernous  or  amphoric.  There 
may  be  a  curiously  sharp  hissing  sound,  as  if  the  air  was  passing  from  a 
narrow  opening  intb  a  wide  space.  In  very  large  cavities  both  inspiration 
and  ejcpiration  may  be  typically  amphoric.  (2)  There  are  coarse  bubbling 
rales  which  have  a  resonant  quality,  and  on  coughing  may  have  a  metallic 
or  ringing  character.  On  coughing  they  are  often  loud  and  gurgling.  In 
xery  large  thin-walled  cavities,  and  more  rarely  in  medium-sized  cavities, 
surrounded  by  recent  consolidation,  the  rales  may  have  a  distinctly  amphoric 
echo,  simulating  those  of  pneumothorax.  There  are  dry  cavities  in  which  no 
rales  are  heard.  (3)  The  vocal  resonance  is  greatly  intensified,  and  whispered 
pectoriloquy  is  clearly  heard.  In  large  apical  cavities  the  heart-sounds  are 
veil  heaid,  and  occasionally  there  may  be  an  intense  systolic  murmur,  prob- 
ably always  transmitted  to,  and  not  produced,  as  has  been  supposed,  in  the 
cavity  itself.  In  large  excavations  of  the  left  apex  the  heart  impulse  may 
cause  gurgling  sounds  or  clicks  synchronous  with  the  systole.  They  may 
even  be  loud  enough  to  be  heard  at  a  little  distance  from  the  chest  wall.  A 
large  cavity  with  smooth  walls  and  thin  fluid  contents  may  give  the  succus- 
?ion  sound  when  the  trunk  is  abruptly  shaken  (Walshe),  and  even  the  coin 
sound  may  be  obtained. 

Pseudo-cavernous  signs  may  be  caused  by  an  area  of  consolidation  near  a 
large  bronchus.  The  condition  may  be  most  deceptive — the  high-pitched  or 
tympanitic  percussion  note,  the  tubular  or  cavernous  breathing,  and  the  resio- 
Dant  rales,  simulate  closely  those  of  cavity. 

3.  Complications  of  Pulmonary  Tuberculosis. 

(1)  Ix  THE  Respiratory  System. — The  larynx  is  rarely  spared  in  chronic 
pulmonary  tuberculosis.  The  first  symptom  may  be  huskiness  of  the  voice. 
There  are  pain,  particularly  in  swallowing,  and  a  cough  which  is  often  wheez- 
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ing,  and  in  the  later  stages  very  inelFectual.  Aphonia  and  dysphagia  are  the 
two  most  distre8<*ing  pymptoms  of  the  laryngeal  involvement.  When  the  epi- 
glottic^ is  seriourilv  di^asfd  and  the  ulceration  ext^^nds  to  the  lateral  wall  of 
the  pharynx,  the  pain  in  t^wallowing  may  he  very  intense,  or,  owing  to  the 
imperfect  closure  of  tlie  glottis,  there  may  he  coughing  spells  and  regurgita- 
tion of  food  through  the  noBtrili?.  r^''"ii.  ]]itis  and  tracheitis  are  ahnost  invari- 
able acconipaniinents. 

Pnenmonm  is  a  not  infrequeui  triiuioal  complication  of  chronic  phthisis. 
It  may  rim  a  perfirtly  normal  course,  while  in  other  instances  resolution  may 
be  delayed,  and  one  is  in  douht,  in  spite  of  the  ahmptness  of  the  onaeU  as 
to  the  presence  of  a  simple  or  a  tuliercuhms  pneumonia, 

Empfn^sema  of  tht  uninvolved  portion^^  of  the  lung  is  a  common  feature. 
rarely  producing  any  special  symptoms.  There  are,  h<iwever,  cases  of  chnmie 
tuhcrculosis  in  which  emphysema  dominates  the  picture,  and  in  which  the 
condition  comes  on  slowly  during  a  period  of  many  years.  (General  sulx»u- 
taneous  emphysema,  which  has  been  met  with  in  a  few  rare  e^^es.  i**  due  either 
to  perforation  of  the  trachea  or  to  the  rupture  of  a  cavity  do&ely  adiierent  to 
the  chest  wall.) 

Gant/rene  of  the  lung  is  an  occasional  event  in  chronic  pulmonary  tulier- 
culo&is,  due  in  almost  all  instantHjiS  to  sphacelus  in  the  walla  of  the  ca%*ity, 
rarely  in  the  lung-tissue  itself, 

Compliaiiions  in  the  Phura. — -A  dry  pleurisy  is  a  very  common  ac^com- 
paniment  of  the  early  stages  of  tul>erculosis»  It  is  always  a  conservative,  use- 
ful process.  In  some  cases  it  u  very  extensive,  and  friction  murmurs  may 
be  heard  over  the  sides  and  back.  The  eases  with  dry  pleurisy  and  adheHiom 
are  of  course  njnch  less  liable  to  the  dangers  of  pneumothorax.  Plt*urisy 
with  effusion  more  commonly  precedes  than  occurs  in  the  cour-»e  of  jiulmonary 
tnI)erculosis.  Still,  it  is  common  enough  to  mt»et  with  cases  in  which  a  sero- 
fibrinous effusion  arises  in  the  cour?se  of  the  chronic  disease.  Then?  are  cases 
in  which  it  is  a  special  feature,  and  it  often,  1  think,  favfirs  chnmicity.  A 
patient  may  during  a  period  of  four  or  live  years  have  signs  of  local  disease 
at  one  apex  with  recurring  elfusion  in  the  same  side.  Owing  to  ad}iei^ion^  in 
different  part^^  of  Ihe  pleura,  the  effusion  may  lie  encapsulated,  H^mnrrbagic 
effusions,  which  are  not  uncommon  in  connection  with  tuberculous  pleurisy, 
are  comparatively  rare  in  chronic  piithisis.  Chvliform  or  milky  exudates  are 
sometiuH^s  found.  Purulent  effusions  are  not  fn*<|nent  apart  from  piMaim*>- 
thorax.  An  empyerna»  however,  may  occur  in  the  course  of  the  dii^easc  or  as 
a  secjuence  of  a  nero-fibrinous  exudate.  Pnrnmoihomx  i&  an  extremely  com- 
mon complication.  Of  40  cases  at  the  Johns  Hopkins  Hospital.  T*\  were 
tuberculous  (Emerson).  It  may  prove  fatal  in  twenty-four  hours.  In  other 
instances  a  pyo-pineumothorax  foUows  and  the  patient  lingers  for  wf-»ektt  or 
months.  In  a  thirtl  group  of  cases  it  seems  to  have  a  beneficial  effect  on  tlie 
course  of  the  dii^iease. 

(2)  Symptoms  rifj^kable  to  otiikk  OmiAS-s. — {a)  Cardw-vtiMathir, — 
The  retraction  of  the  left  upper  lol>e  exposes  a  large  area  of  the  heart.  In 
thin-t*hest<Hl  subjects  there  may  Lie  pulsation  in  the  second,  third,  and  fourth 
inteispaces  close  to  the  Bternum.  Sometimes  with  much  retraction  of  the 
left  upper  lobe  the  heart  is  drawn  U{>.  A  systolic  njurmiir  over  the  puliuo- 
nary  area  is  common  in  all  stages  of  phthisis.     Apical  murmurs  are  al^  not 
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infrequent  and  may  be  extremely  rough  and  harsh  without  necessarily  indi- 
cating that  endocarditis  is  present.  The  association  of  heart-disease  with 
phthisis  is  not,  however,  very  uncommon.  As  already  mentioned,  there  were 
12  instances  of  endocarditis  in  216  autopsies.  The  arterial  tension  is  usually 
low  in  phthisis  and  the  capillary  resistance  lessened  so  that  the  pulse  is  often 
full  and  soft  even  in  the  later  stages  of  the  disease.  The  capillary  pulse  is 
not  infrequently  met  with,  and  pulsation  of  the  veins  in  the  back  of  the  hand 
is  occasionally  to  be  seen. 

( 6 )  Blood  Olandular  System. — The  early  anaemia  has  already  been  noted. 
It  is  often  more  apparent  than  real,  a  chloro-anaemia,  and  the  blood-count 
rarely  sinks  below  two  millions  per  cubic  millimetre. 

The  blood-plates  are,  as  a  rule,  enormously  increased  and  are  seen  in  the 
withdrawn  blood  as  the  so-called  Schultze's  granule  masses.  Without  any 
significance,  they  are  of  interest  chiefly  from  the  fact  that  every  few  years 
some  t\TO  announces  their  discovery  as  a  new  diagnostic  sign  of  phthisis. 
The  leueoc3rtes  are  greatly  increased,  particularly  in  the  later  stages. 

(c)  Gastro-intestinal  System. — The  tongue  is  usually  furred,  but  may 
be  clean  and  red.  Small  aphthous  ulcers  are  sometimes  distressing.  A  red 
line  on  the  gums,  a  symptom  to  which  at  one  time  much  attention  was  paid 
as  a  special  feature  of  phthisis,  occurs  in  other  cachectic  states.  Extensive 
tuberculous  disease  of  the  pharynx,  associated  with  a  similar  affection  of  the 
larynx,  may  interfere  seriously  with  deglutition  and  prove  a  very  distressing 
and  intractable  symptom.  H.  M.  Hayes  has  studied  the  saliva  and  finds  a 
marked  impairment  in  its  digestive  powers. 

Tnbercidosis  of  the  stomach  is  rare.     Ulceration  may  occur  as  an  acci- 
dental complication  and  multiple  catarrhal  ulcers  are  not  uncommon.     Inter- 
stitial and  parenchymatous  changes  in  the  mucosa  are  common  (possibly  asso- 
ciated with  the  venous  stasis)  and  lead  to  atrophy,  but  these  can  not  always 
be  connected  with  the  symptoms,  and  they  may  be  found  when  not  expected. 
On  the  other  hand,  when  the  gastric  symptoms  have  been  most  persistent  the 
mucosa  may  show  very  little  change.     It  is  impossible  always  to  refer  the 
inorexia,   nausea,  and  vomiting  of  consumption   to  local   conditions.     The 
hectic  fever  and  the  neurotic  influences,  upon  which  Immermann  lays  much 
stress,  must  be  taken  into  account,  as  they  play  an  important  role.     The  organ 
is  often  dilated,  and  to  muscular  insufficiency  alone  may  be  due  some  of  the 
ea.-!es  of  dyspepsia.     The  condition  of  the  gastric  secretion  is  not  constant, 
and  the  reports  are  discordant.     In  the  early  stages  there  may  be  superacidity ; 
later,  a  deficiency  of  acid. 

Anorexia  is  often  a  marked  symptom  at  the  onset ;  there  may  be  positive 
loftthing  of  food,  and  even  small  quantities  cause  nausea.  Sometimes,  with- 
out any  nausea  or  distress  after  eating,  the  feeding  of  the  patient  is  a  daily 
battle.  When  practicable,  Debove's  forced  alimentation  is  of  great  benefit 
in  such  cases.  Nausea  and  vomiting,  though  occasionally  troublesome  at  an 
«arly  period,  are  more  marked  in  the  later  stages.  The  latter  may  be  caused 
by  the  severe  attacks  of  coughing.  S.  H.  Habershon  refers  to  four  different 
ttUMs  the  vomiting  in  phthisis:  (1)  central,  as  from  tuberculous  menin- 
gitia;  (2)  pressure  on  the  vagi  by  caseous  glands;  (3)  stimulation  from  the 
p^pheral  branches  of  the  vagus,  either  pulmonary,  pharyngeal,  or  gastric; 
^  (4)  mechanical  causes. 
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Of  the  intestinal  syiuptoms  diarrhoea  is  the  most  serious.  It  may  come 
on  early,  but  h  more  usually  a  symptom  of  the  later  stages,  and  is  associ- 
ated with  ulceration,  particularly  of  the  larore  bowel.  Extensive  ulceration 
of  the  ileum  may  exist  without  any  diarrhuea.  The  assoeiated  ratarrhal 
conditiou  may  account  in  part  for  it,  and  in  some  instaoces  the  amyloid  degen- 
eration of  the  mucous  membrane. 

{d)  Xervoiis  Stfstem. —  (1 )  Focal  lesions  due  to  the  development  of  coarse 
tubercles  and  areas  of  tub^^rculous  meningo-encephalitis.  Aphasia,  for  in- 
sitance,  may  result  from  the  growth  of  meningeal  tul>ercles;  in  the  fissure  of 
Sylvius,  or  even  hemiplegia  may  occur.  The  solitary  tubercles  are  more  com- 
mon in  the  chronic  phthif?is  of  children.  (2)  Basilar  meningitis  is  an  oeca- 
sional  complication.  It  may  lie  confined  to  the  brain,  though  more  commonly 
it  is  a  |3)  cerebro-spinal  meningitis,  w^hich  may  come  on  in  fM?rsons  without 
well-mar keil  local  signs  in  the  chest.  Twice  have  I  known  strong,  robust 
men  brought  into  hospital  with  signs  of  cerebro-spinal  meningitis,  in  whom 
the  C-vistence  of  pulmouar>'  disease  was  not  discoverer!  until  the  post  morteni- 
(4)  Perlphfpra}  nruritis,  which  is  not  common,  amy  cause  an  extensor  panily- 
sis  of  ihe  arm  or  leg,  more  commonly  the  latter,  with  foot-drop.  It  is  usually 
a  late  manifestation,  (o)  ilental  symptoms.  It  w^as  noted,  even  by  the 
older  writers,  that  consumptives  had  a  peculiarly  hopeful  temperament,  and 
the  spe^  phihiMra  forms  a  curious  characteristic  of  the  disease.  Patients 
with  extensive  cavities^  high  fever,  and  too  weak  to  move  will  often  make 
plans  for  the  future  and  conHdently  expect  to  recover. 

Apart  from  tuberculosis  of  the  brain,  there  is  sometimes  in  chronic  phtlii- 
eis  a  form  of  insanit}*  not  unlike  that  which  occurs  in  the  convalescence  from 
acute  affections. 

(>)  A  remarkable  hijperirophtj  of  the  mammary  gland  may  occur  in  pul- 
monary tuberculosis,  most  commonly  in  males.  It  may  be  only  on  the  affected 
side.  It  is  a  chronic  interstitial,  non-tuberculous  mammitis  (Allot).  Mas- 
titis adolescentiiiTtK  not  very  uncommon,  is  not  necessarily  suggestive  of  pul- 
monary tubcrcxdosis. 

(f\  Ueniio-nnnnnj  Stfutem.—Tlia  urine  presents  no  special  poi*uliarities 
in  amount  or  conAtituenta.  Fever,  however,  has  a  marked  influence  upon  it 
Albumin  is  met  with  frecjuently  and  may  be  associate*!  with  the  fever,  or  h 
the  result  of  definite  changes  in  the  kidneys.  In  the  latter  case  it  is  more 
abundant  and  more  curd-like.  Amyloid  disease  of  the  kidneys  is  not  uncom- 
mon. Its  presence  is  shown  by  albumin  and  tube-casts,  imd  sometimes  by  a 
great  increase  in  the  amount  of  urine.  In  other  instances  there  is  dropsy,  and 
the  patients  have  all  the  characteristic  features  of  chronic  Bright's  disease, 

Pujs  in  the  urine  may  he  due  to  disease  of  the  bladder  or  of  the  pelves 
of  the  kidneys.  In  some  instances  the  entire  urinary  tract  is  involved.  In 
pulmonary  phthisis,  however,  extensive  tuberculous  disease  is  rarely  found 
in  the  urinary  organs.  Bacilli  may  occasionally  Ijc  detected  in  the  pus. 
Hjematuria  is  not  a  very  common  symptom.  H  may  ocTur  occasionally  as  a 
result  of  congestion  of  the  kidneys,  and  pass  oiT  leaving  the  urine  album int^us. 
Ill  other  instances  it  results  from  disease  of  the  pelvis  or  of  the  bladder,  and 
is  associated  either  with  early  tubercidosis  of  the  mucous  membranes  or  more 
commonly  vitli  ulceration,  In  any  medical  clinic  the  routine  inspection  of 
the  testes  for  tubercle  will  save  two  or  three  mistakes  a  year- 
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(g)  Cutaneous  System. — The  skin  is  often  dry  and  harsh.  Local  tuber- 
cles occasionally  occur  on  the  hands.  There  may  be  pigmentary  staining, 
the  chloasma  phthisicorum,  which  is  more  common  when  the  peritonaeum  is 
involved.  Upon  the  chest  and  back  the  brown  stains  of  pityriasis  versicolor 
are  very  frequent.  The  hair  of  the  head  and  beard  may  become  dry  and 
lank]^'.  The  terminal  phalanges,  in  chronic  cases,  become  clubbed  and  the 
nails  incurvated — the  Hippocratic  fingers.  A  remarkable  and  imusual  com- 
plication is  general  emphysema,  which  may  result  from  ulceration  of  an 
adherent  lung  or  perforation  of  the  larjnix. 

DiagnofiB. — The  early  diagnosis  of  pulmonary  tuberculosis  is  of  such  vital 
importance  to  the  patient  that  every  possible  means  should  be  taken  to  recog- 
nize the  disease  before  it  has  made  much  headway.  The  truth  is,  a  majority 
of  the  cases  come  before  us  when  the  lesion  is  already  advanced,  as  indi- 
cate^i  by  the  physical  signs.  The  following  points  should  be  specially 
attended  to: 

1.  General  Features, — Failing  health,  loss  in  weight  and  anaemia,  with 
slight  cough,  particularly  at  night,  are  rarely  absent.  It  is  usually  for  these 
svmptoms  that  the  patient  or  his  friends  seek  relief.  Or  there  has  been  a 
slight  haemoptysis. 

2.  The  Local  Examination. — In  very  many  cases  the  physical  signs  are 
quite  well  marked,  deficient  expansion,  the  prominence  of  one  clavicle,  the 
changes  in  the  percussion  note,  the  changes  in  the  respiratory  murmur,  and 
the  clicking  rales.  In  other  instances  the  physical  signs  are  indefinite,  and 
it  i>  not  possible  to  say  after  the  most  careful  examination  that  there  is  a 
sufipicious  focus  in  either  lung. 

3.  Examination  of  the  Sputum, — Bacilli  and  elastic  tissue  may  be  pres- 
ent without  definite  physical  signs.  They  may  come  from  a  very  small  focus 
not  discoverable  on  examination.  In  a  great  majority  of  early  cases  repeated 
inspection  of  the  sputum  is  the  most  important  diagnostic  measure.  It  is 
ver\'  often  difficult  to  get  the  sputum  in  incipient  cases. 

4.  If  necessary  tuberculin  may  be  given. 

5.  The  agglutination  and  serum  diagnosis,  as  practised  by  Arloing  and 
Counnont,  may  turn  out  to  be  of  great  service  in  doubtful  cases. 

4.  Fibroid  Phthisis. 

In  their  monograph  on  Fibroid  Diseases  of  the  Lung  (1894)  Clark,  Had- 
lev  and  Chaplin  make  the  following  classification:  1.  Pure  fibroid;  fibroid 
phthisis — a  condition  in  which  there  is  no  tubercle.  2.  Tuberculo-fibroid  dis- 
eai^e— a  condition  primarily  tuberculous,  but  which  has  run  a  fibroid  course. 
3.  Fibro-tuberculous  disease — a  condition  primarily  fibroid,  but  which  has 
W-ome  tuberculous.  The  tuberculo-fibroid  form  may  come  on  gradually  as  a 
i«quence  of  a  chronic  tuberculous  broncho-pneumonia,  or  follow  a  chronic 
tuberculous  pleurisy.  In  other  instances  the  process  supervenes  upon  an  ordi- 
ii»ry  ulcerative  phthisis.  The  disease  becomes  limited  to  one  apex,  the  cavity 
i*  i^urrounded  by  layers  of  dense  fibrous  tissue,  the  pleura  is  thickened,  and 
the  lower  lobe  is  gradually  invaded  by  the  sclerotic  change.  Ultimately  a 
picture  is  produced  little  if  at  all  different  from  the  condition  known  as 
onbogis  of  the  lungs.  It  may  even  be  difficult  to  say  that  the  process  is 
Wwculous,  but  in  advanced  cases  the  bacilli  are  usually  present  in  the  walls 
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of  the  cavity  at  the  a|>ex,  or  jrAd^  eneapi?iilated  caseous  areas  are  present,  or ' 
there  may  be  tubercles  at  the  apex  of  the  other  lung  and  in  the  broneliial 
glands.     Dilatation  of  the  bronchi  is  present;  the  right  ventricle,  i^metimes 
the  entire  heart,  is  hypertrophied. 

The  diseai^i  is  cfirouiL',  Uisting  from  ten  to  twentj*  or  more  yeaxji,  during 
which  time  the  patient  may  have  fair  health. 

The  chief  symptoms  are  cough,  often  paroxysmal  in  character  and  moat 
raarkcil  in  the  morning,  and  dyspmea  on  exertion.  The  expectoration  is  pum- 
lent»  and  in  some  instances,  when  the  hronchiectaeis  is  exteiiBive,  fetid.  There 
is  rarely  any  fever. 

The  physical  signs  are  very  characteristic.  The  chesft  is  sunken  and  the 
shoulder  lower  on  the  affected  side;  the  heart  is  often  drawn  over  and  di^  I 
placed.  If  the  left  lung  is  iiivolvai  there  may  in?  an  unusually  large  area  of  | 
eardtac  pulsation  in  the  third,  fourth,  and  fifth  interspaces,  lliMirl-iniirrnun  i 
are  common.  There  are  dulness  over  the  affected  side  and  deficient  tactile} 
fremitug.  At  the  apex  there  may  he  well-markai  cavernous  sounds;  at  the  I 
base,  dii^tant  bronchial  breathing.  The  condition  may  persist  for  years.  la] 
some  cases  the  other  lung  heeornes  involved,  or  the  patient  has  ref»eut«Ml  attll(^ksj 
of  hfemoptysis,  in  one  of  which  he  dies.  As  a  result  of  the  chronic  sup[mra-l 
tion,  amyloid  degeneration  of  the  liver,  spleen,  and  intestines  may  take  place ;| 
dropsy  frequently  supervenes  from  failure  of  the  right  heart. 

A  more  detailed  account  is  found  under  Cirrliosis  of  the  Lung,  with  whicll| 
thi.s  form  is  clinically  itlentical. 

Concurrent  InfectionB  in  Pulmonary  Tubercnioaif. — ^It   has  long 
known  that  in  pulmonary  tuberculosis  organisms  other  than  the  specific  haeilli] 
are  present,  particularly  Mirrovfn'nis  lancetjlaius,  Streptococeus  pyotjtnfs, 
StaphijJococvus  aureus*,  less  froijuently  Bncillus  ptjoeyanetts. 

A  majority  of  all  cases  of  pulmonary  tuberculosis  are  combined  infe 
tions;  streptococci  and  pneumococci  may  be  found  in  the  sputa,  and  th« 
former  have  been  isolated  from  the  blood.     Prudden,  wlio  ha^  very  carefullj 
studic»d  this  question,  arrives  at  the  following  conclusions:  The  pulmonarti 
lesions  of  tuberculosis  are  sulijtK't  to  variations  depending  largely  ou  the  dif-j 
fereut  modes  of  distribution  of  the  bacilli,  whether  by  the  blDod->*e.s&elii 
through   the  bronchi,  and  also  whether  a  concurrent  infection   with  olJ 
organisms  !ia^  taken  place.     The  pneumonia  complicating  tut^erculosig  maj 
be  the  direct  result  of  the  tubercle  bacillus  or  its  toxins,  or  it  may  folloir| 
si'condary  infection  with  other  germs,  particularly  the  Strcptococcv^^  pyo^eneMA 
the  Micrococcus  lanceolaius,  and  the  Staphylococcus  pyogenes.    Tlie  fre<[ueiicy| 
of  this  seeondary  infection  and  the  relative  significance  of  these  germs 
not  yet  fully  decided.     The  introduction  of  the  tul>ercle  bacilli  into  the  lan^l 
of  a  rabbit  through  the  trachea  induces  the  various  phases  of  pulmonary  tuber- 
culosis, but  cavity  fonuation  is  rare.     If,  on  the  other  liand,  into  the  ItiBgi^ 
of  a  rabbit  which  are  the  seat  of  exteD>sive  consolidation  the  SireptoroccvM 
pyogcnt^H  \h  mtroduced,  then  cnvities  fonu  rapidly,  and  the  anatomical  picturt  , 
is  very  similar  to  that  of  chronic  ulcerative  tuberculosis  in  man.     It  is  vefji 
probable  that  in  man,  too,  the  effect  of  contamination  with  these  pus  orgm^l 
i&nis  is  a  very  important  nn<*  in  hti.stcning  necrosig  and  softening,  and  %\m\ 
in  the  chronic  cases  they  doubtless  ])roduce  in  large  amounts  the  toxins  whicli| 
are  responsible  for  many  of  the  symj>toms  of  the  diseaj?e. 
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INiettses  aaioeiated  with  Fnlmonary  Tuberculosis. — Lobar  pneumonia  is 
a  not  uncommon  cause  of  death.  It  is,  met  with^  most  frequently  indeed^  as 
a  terminal  event  in  the  chronic  cases.  It  may,  however,  occur  early,  and  be 
difficult  to  distinguish  from  an  acute  caseous  pneumonia.  The  sputa  in  the 
latter  are  rarely  rusty,  while  the  fever  in  the  former  is  more  continuous  and 
higher,  but  in  many  cases  it  is  impossible  to  differentiate  between  the  two 
conditions. 

The  association  of  tuberculosis  and  typhoid  fever  has  already  been  dis- 
cussed (page  90). 

Erysipelas  not  infrequently  attacks  old  poitrinaires  in  hospital  wards  and 
almshouses.  There  are  instances  in  which  the  attack  seems  to  be  beneficial, 
a*  the  cough  lessens  and  the  svmptoms  ameliorate.  It  may,  however,  prove 
fatal. 

The  eruptive  fevers,  particularly  measles,  frequently  precede,  but  rarely 
ocour  in  the  course  of  pulmonary  tuberculosis.  In  the  revaccination  of  a 
tuberculous  subject  the  vesicles  nm  a  normal  course. 

Fistula  in  ana  is  associated  with  phthisis  in  an  interesting  manner.  In 
a  majority  of  such  cases  it  is  a  tuberculous  process.  The  general  affection  may 
progress  rapidly  after  an  operation.  The  question  is  considered  in  tubercu- 
losis of  the  alimentary  canal. 

Ueart'disease, — Cardiac  hj^plasia  seems  uncommon  in  tuberculosis, 
though  it  was  much  referred  to  by  the  older  writers.  It  was  present  in  only 
3  cases  in  1,764  autopsies  on  tuberculous  patients  (Norris).  Bokitansky 
taught  that  there  was  an  antagonism  between  valvular  lesions  and  aneurisms 
and  tuberculosis.  All  forms  of  congenital  heart-disease  predispose  to  it,  par- 
ticularly stenosis  of  the  pulmonary  artery.  Mitral  stenosis,  on  the  other  hand, 
has  a  distinctly  inhibitory  influence.  The  two  conditions  are  rarely  found 
a^igociated.  Endocarditis  has  already  been  referred  to.  A  terminal  acute 
tuberculosis,  particularly  of  the  serous  membranes,  is  not  at  all  uncommon 
in  cardio- vascular  diseases. 

In  chronic  and  arrested  phthisis  arteriosclerosis  and  phleho-sclerosis  are 
not  uncommon.  Ormerod  noted  30  cases  of  chronic  renal  disease  in  100 
pwt  mortems. 

The  association  of  tuberculosis  with  chronic  arthritis,  upon  which  cer- 
tain writers  lay  stress,  finds  its  explanation  in  the  lowered  resistance  of  these 
patients,  and  the  greater  liability  to  infection  in  the  institutions  in  which  so 
many  of  them  live. 

Pecoliarities  of  Pulmonary  Tuberculosis  at  the  Extremes  of  Life. — (a) 
Old  Age, — It  is  remarkable  how  common  tuberculosis  is  in  the  aged,  partic- 
ularly in  institutions.  McLachlan  noted  145  cases  in  which  tubercillosis  was 
the  cause  of  death  in  old  persons  in  Chelsea  Hospital.  All  were  over  sixty 
tear?  of  age.  The  experience  at  the  Salpetriere  is  the  same.  Laennec  met 
^ith  a  case  in  a  person  over  ninety-nine  years  of  age. 

At  the  Philadelphia  Hospital,  in  the  bodies  of  aged  persons  sent  over 
frfiin  the  almshouse  it  was  extremely  common  to  find  either  old  or  recent 
tvbercolosis.  A  patient  died  under  my  care  at  the  age  of  eighty-two  with 
atmsive  peritoneal  tuberculosis.  Pulmonar}'  tuberculosis  in  the  aged  is 
*wally  latent  and  runs  a  slow  course.  The  physical  signs  are  often  masked 
ty  emphvsema  and  by  the  coexisting  chronic  bronchitis.  The  diagnosis  may 
'28 
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depend  entirely  upon  the  discovery  of  the  bacilli  and  elastic  tissue.  Contrary 
to  the  opinion  which  was  held  some  years  ago,  tuberculosis  is  by  no  meaoB 
uncommon  with  senile  emphysema.  Some  of  the  cases  of  tuberculosis  in 
the  aged  are  instances  of  quiescent  disease  which  may  have  dated  from  an 
early  period. 

(b)  Infants, — The  occurrence  of  acute  tuberculosis  in  children  has 
already  been  mentioned,  and  also  the  fact  that  the  disease  is  occasionally  con- 
genital. Leroux  has  analyzed  the  statistics  of  the  late  Prof.  Parrot,  em- 
bracing 219  cases  in  •children  under  three  years.  Of  these  there  were  from 
one  day  to  three  months,  23 ;  from  three  to  six  months,  46 ;  from  six  to  twelve 
months,  53  (a  total  of  111  under  one  year) ;  and  from  one  to  three  years,  108. 
Pulmonary  cavities  were  present  in  57  of  the  cases,  and  in  only  50  was  the 
pulmonary  lesion  the  sole  manifestation.  At  the  St.  Petersburg  Foundling 
Asylum,  in  the  ten  years  ending  1884,  there  were  416  cases  of  tuberculosis 
in  16,581  autopsies.  The  observations  of  Northrup,  at  the  New  York 
Foundling  Hospital,  are  of  special  interest  in  connection  with  the  mode  of 
infection.  Of  125  cases  of  tuberculosis  on  the  records  of  this  institution, 
in  34  the  ravages  were  extensive,  the  seat  of  the  primary  affection  was  not 
clear,  and  the  bronchial  glands  were  large  and  cheesy.  In  20  cases  of  general 
tuberculosis  there  were  cheesy  masses  in  the  bronchial  glands  and  in  the  lungs. 
In  42  cases  of  general  tuberculosis  the  only  cheesy  masses  were  in  the  bronchial 
lymph-glands.  In  9  cases  the  tubercles  were  limited  to  the  bronchial  nodes 
and  the  lungs;  the  latter  containing  only  discrete  miliary  bodies,  while  the 
bronchial  glands  showed  advanced  caseation.  In  13  cases  there  was  tuber- 
culosis of  the  bronchial  nodes  only.  In  most  of  these  cases  the  patients  died 
of  infectious  diseases.  These  figures  are  very  suggestive,  and  point,  as  already 
noted,  to  infection  through  the  bronchial  passages  as  the  most  common  method, 
even  in  children.  Of  500  autopsies  in  children  at  the  Munich  Pathological 
Institute,  in  150  (30  per  cent)  tuberculosis  was  present  and  in  over  92  per 
cent  the  lungs  were  involved  (Miiller). 

Modes  of  Death  in  Pulmonary  Tuberculosis. — (a)  By  asthenia,  a  gradual 
failure  of  the  strength.  The  end  is  usually  peaceable  and  quiet,  occasion- 
ally disturbed  by  paroxysms  of  cough.  Consciousness  is  often  retained  until 
near  the  close. 

(b)  By  asphyxia,  as  in  some  cases  of  acute  miliary  tuberculosis  and  in 
acute  pneumonic  phthisis.  In  chronic  phthisis  it  is  rarely  seen,  even  when 
pneumothorax  develops. 

(c)  By  syncope.  This  is  not  common.  I  have  known  it  to  happen  once 
or  twice  in  patients  who  insisted  upon  going  about  when  in  the  advanced 
stages  of  the  disease.  There  may  be,  but  not  necessarily,  fatty  degeneration 
of  the  heart.  Rapid  syncope  may  follow  haemorrhage  or  may  be  due  to  throm- 
bosis or  embolism  of  the  pulmonary  artery,  or  to  pneumothorax. 

(d)  From  hcemorrhage.  The  fatal  bleeding  in  chronic  phthisis  is  due 
to  erosion  of  a  large  vessel  or  rupture  of  an  aneurism  in  a  pulmonary  cavit}*, 
most  commonly  the  latter.  Of  26  cases  analyzed  by  S.  West,  in  11  the  fatal 
haemoptysis  was  due  to  aneurism,  and  of  35  cases  collected  by  Percy  Kidd. 
aneurism  was  present  in  30.  In  a  case  of  Curtin's.  at  the  Philadelphia  Hos- 
pital, the  bleeding  proved  fatal  before  luemoptysis  occurred,  as  the  eroded 
vessel  opened  into  a  capacious  cavity. 


TUBERCULOSIS.  339 

(e)  Wiih  cerebral  symptoms.  Coma  may  be  due  to  meningitis,  less  often 
to  uraemia.  Death  in  convulsions  is  rare.  The  hemorrhagic  pachy-menin- 
gitis  which  occurs  in  some  cases  of  phthisis  occasionally  causes  loss  of  con- 
sciousness, but  is  rarely  a  direct  cause  of  death.  In  one  of  my  cases,  death 
resulted  from  thrombosis  of  the  cerebral  sinuses  with  symptoms  of  meningitis. 

V.  Tuberculosis  of  the  Alimentary  Canal. 

(a)  Lips. — ^Tuberculosis  of  the  lip  is  very  rare.  It  occurs  occasionally  in 
the  form  of  an  ulcer,  either  alone  or  more  commonly  in  association  with  laryn- 
geal or  pulmonary  disease.  Two  cases  are  reported  and  the  literature  is 
analyzed  in  Vemeuil's  Etudes.*  The  ulcer  is  usually  very  sensitive  and  may 
be  mistaken  for  a  chancre  or  an  epithelioma.  The  diagnosis  may  be  made  in 
cases  of  doubt  by  inoculation  or  the  examination  of  a  portion  for  tubercle 
bacilli. 

{b)  Tongue, — The  disease  begins  by  an  aggregation  of  small  granular 
bodies  on  the  edge  or  dorsum.  Ulceration  proceeds,  leaving  an  irregular  sore 
vith  a  distinct  but  uneven  margin,  and  a  rough,  often  caseous  base.  The 
disease  extends  slowly  and  may  form  an  ulcer  of  considerable  size.  I  have 
known  it  to  be  mistaken  for  epithelioma  and  the  tongue  to  be  excised.  It  is- 
nrely  met  with  except  when  other  organs  are  involved.  The  glands  of  the 
ingle  of  the  jaw  are  not  enlarged  and  the  sore  does  not  yield  to  iodide  of 
potassium,  which  are  points  of  distinction  between  the  tuberculous  and  tlie 
syphilitic  ulcer.  In  doubtful  cases  the  inoculation  test  should  be  made,  or  a 
portion  excised  for  microscopical  examination. 

(c)  The  salivary  glands  belong  to  that  small  group  of  organs  of  the  body 
vkich  seem  to  possess  an  immunity ;  a  very  few  cases  have  been  reported. 

(d)  Tubercles  of  the  hard  or  soft  palute  nearly  always  follow  extension  of 
the  disease  from  neighboring  parts. 

(e)  Tuberculosis  of  the  Tonsils. — In  7  of  45  consecutive  cases  in  children 
from  three  months  to  fifteen  years  A.  Latham  demonstrated,  by  inoculation, 
the  presence  of  tuberculosis  of  the  tonsils  either  in  organs  removed  by  oper- 
ation or  post  mortem.  The  observation  is  of  interest  in  connection  with  the 
Tiewd  of  Schlenker,  who  claims  that  the  majority  of  the  cases  of  tuberculous 
cenrical  glands  result  from  infection  with  tubercle  bacilli  which  gain  admis- 
sion by  way  of  the  tonsil.  A  large  number  of  his  cases  of  tuberculous  cervical 
adenitis  were  definitely  of  a  descending  variety  and  associated  with  tubercu- 
losis of  these  glands.  The  majority  also  had  pulmonary  tuberculosis,  and  he 
regards  surface  infection  of  the  tonsil  by  tuberculous  food  and  sputum  far 
more  common  than  infection  by  way  of  the  circulation.  The  disease  may 
occur  as  a  superficial  ulce^^tion.  More  commonly  there  is  an  infiltration  of 
the  t<Misil  with  miliary  tubercles,  which  produces  a  greater  or  less  hypertrophy 
which  it  is  practically  impossible  to  distinguish  from  an  ordinary  enlargement 
of  the  tonsil  without  a  microscopical  examination.  Hugh  Walsham's  observa- 
tkm  on  the  frequency  of  infection  of  the  tonsils  in  pulmonary  tuberculosis 
hiTe  been  referred  to. 

if)  Pharynx. — In  extensive  laryngeal  tuberculosis  an  eruption  of  miliary 
pinnies  on  the  posterior  wall  of  the  pharynx  is  not  very  uncommon. .   In 

•  Tome  iii,  Fasc.  I. 


340 


SPECIFIC  INFECTIOUS  DISEASES. 


chronic  phthisis  an  iilrerative  phar\Tigiti&,  due  to  ext^Dsion  of  the  di 
from  the  epiglottis  and  larynx^  is  one  of  the  most  dLstressing  of  complica- 
tion-<,  rendering  deglutition  acutely  painful.     Adenoids  of  the  n^  ^nx 

may  be  tubereulnns,  as?  shown  by  Lennoyez.     Macroscopieally,  f  aot 

differ  from  tJie  ordinary  vegetations  found  in  this  situation. 

{(j)  A  few  instances  occur  in  the  literature  of  tiil)erculosis  of  ihe  r>><>/)/i* 
cgm.  The  condition  is  a  pathological  curiosity,  except  in  the  slight  exten- 
sion from  the  lar^-nx,  which  is  not  infreciuent:  but  in  a  case  in  my  ward^  de* 
Fcribed  by  Flexner  the  ulcer  perforated  and  caused  purulent  pleurisy.  The 
condition  has  been  fully  considered  by  Claribel  Cone,  who  has  describes!  a 
second  case  from  the  Johns  Hopkins  Hospital  (Bulletin,  November,  1897), 

{h)  Stomtich. — Many  cases  are  reported  which  are  doubtful.  Primary 
disease  is  imknown.  Marfan  was  able  to  collect  only  about  a  dozen  authentic 
cases.  Perforation  of  the  stomach  occurred  sLx  tiraes^  thrice  hy  a  tuberculous 
gland*  In  Oppolzer's  case  an  ulcer  of  the  colon  perforated  the  organ.  In 
Musser's  ease  there  was  a  large  tuberculous  ulcer  3  X  li  inches  in  extent 
Three  cases  have  bt^en  described  from  my  wards  by  Alice  Hamilton  (J,  H.  H, 
Bulletin,  April,  1897). 

(t)  Intestines. — The  tubercles  may  be  (1)  primary  in  the  mucous  mem- 
brane^ or  more  commonly  (2)  secondary*  to  disease  of  the  lungs,  or  in  rare 
cases  the  affection  may  (3)  pass  from  the  peritonaeum. 

(1)  Primary  iniestina!  tul>erculosis  occurs  most  frequently  in  children, 
in  whom  it  may  be  associated  with  enlargement  and  caseation  of  the  mesen- 
teric glands,  or  with  peritonitis.  As  stated  on  page  293,  there  is  great  dis- 
crepancy in  the  statistics  on  this  point — German  4  per  cent,  American  1  per 
cent,  English  18  per  cent^ — and  the  question  needs  careful  study.  Biedert 
gives  IG  cases  in  3 J 04  instances  of  tuberctdosis  in  children.  In  adults  pri- 
mary intestinal  tuberculosis  is  rare,  occurring  in  but  1  instance  in  l,rK>0 
autopsies  upon  tuberculous  adults  at  the  Munich  Pathological  Institute:  Imt 
now  and  then  cases  occur  in  which  the  disease  sets  in  with  irregular  diar- 
rhcea,  moderate  fever,  and  colicky  pains.  In  a  few  cases  hieraorrhage  has 
been  the  initial  symptom.  Regarded  at  first  as  a  chronic  catarrh,  it  is  not 
until  the  emaciation  becomes  marked  or  the  signs  of  disease  appear  in  the 
lungs  that  the  true  nature  is  apparent.  Still  more  deceptive  are  the  cases  in 
which  the  tuberculosis  begins  in  the  csecum  and  there  are  s^Tuptoms  of  appen- 
dicitis— tenderness  in  the  right  iliac  fossa,  constipation,  or  an  irregular  diar- 
rhoea and  fever.  These  signs  may  gradually  disappear,  to  recur  again  in  a 
few  weeks  and  still  further  complicate  the  diagnosis.  Fatal  haemorrhage  has 
occurred  in  several  of  my  cases.  Perforation  may  occur  with  the  formatinn 
of  a  pericffical  abscess,  or  perforation  into  the  peritonaeum  ma}"  take  place,  or 
in  very  rare  instances  there  is  partial  healing  with  great  thickening  of  the 
walls  and  narrowing  of  the  lumen. 

(2)  Secondary  involvement  of  the  bowels  is  very  common  in  chronic  pul- 
monary tuberculosis,  e.g.,  in  560  of  the  1,000  Munich  autopsies  in  tuber- 
culosis just  referred  to.  In  only  three  of  these  cases  were  tlie  lungs  iwt 
involved.  The  lesions  ar^  chiefly  in  the  ileum,  caecimi,  and  eolon.  The  affee- 
tion  begins  in  the  solitary  and  agminated  glands  or  on  the  surface  nf  or 
Ml  thin  the  mucosa.  Tlie  caseation  and  necrosis  lead  to  ulceration^  whick 
may  be  very  extensive  and  involve  the  greater  portion  of  the  mucosa  of  the 
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Urge  and  small  bowels.  In  the  ileum  the  Peyer's  patches  are  chiefly  involved 
and  the  ulcers  may  be  ovoid,  but  in  the  jejunum  and  colon  they  are  usually 
round  or  transverse  to  the  long  axis.  The  tuberculous  ulcer  has  the  follow- 
ing diaracters:  (a)  It  is  irregular,  rarely  ovoid  or  in  the  long  axis,  more 
frequently  girdling  the  bowel;  (&)  the  edges  and  base  are  infiltrated,  often 
caseous;  (c)  the  submucosa  and  muscidaris  are  usually  involved;  and  (d) 
on  the  serosa  may  be  seen  colonies  of  young  tubercles  or  a  well-marked  tuber- 
culous lymphangitis.  Perforation  and  peritonitis  are  not  imcommon  events 
in  the  secondary  ulceration.  Stenosis  of  the  bowel  from  cicatrization  may 
occur ;  the  strictures  may  be  multiple. 

Localized  chronic  tuberculosis  of  the  ileo-coscal  region  is  of  great  impor- 
tance.    The  csBcum  may  present  a  chronic  h}T)erplastic  tuberculosis,  which  not 
imconunonly  extends  into  the  appendix.     As  a  consequence  of  the  changes 
produced  a  definite  tumor-like  mass  is  formed  in  the  right  iliac  fossa.     This 
Taries  in  size,  is  usually  elongated  in  a  vertical  direction,  hard,  slightly  mov- 
able, or  bound  down  by  adhesions  and  very  sensitive  to  pressure.     The  tumor 
simulates  more  or  less  closely  a  true  neoplasm  of  this  region,  particularly  car- 
cinoma.    The  condition  is  characterized  by  gradual  constriction  of  the  lumen 
of  the  bowel,  periodic  attacks  of  severe  pain,  and  alternating  diarrhcca  and 
constipation.    The  extremely  localized  character  of  the  disease  warrants  an  ex- 
ploratorj-  operation,  as  the  results  of  enterectomy  are  remarkably  favorable. 
Of  1 1  cases  reported  by  F.  M.  Caird  7  recovered.     In  a  second  form  of  this 
disease,  occurring  less  frequently  than  the  former,  there  is  no  definite  tumor- 
mass  to  be  felt,  but  a  general  induration  and  thickening  in  the  right  iliac 
fossa  similar  to  the  local  changes  produced  by  a  recurring  appendicitis.    In 
this  variety  a  fistula  discharging  fecal  matter  occasionally  residts.    Both  forms 
mty  be  distinguished  from  the  diseases  they  simulate  by  the  finding  of  tubercle 
Willi  in  the  stools  or  in  the  discharge  from  the  fistula  when  such  exists. 

Tuberculosis  of  the  rectum  has  a  special  interest  in  connection  with  fistula 
in  anOy  which,  according  to  Spillman's  statistics,  occurs  in  about  3.5  per  cent 
of  cases  of  pulmonary  disease.  In  many  instances  the  lesion  has  been  shown 
to  be  tuberculous.  It  is  very  rarely  primary,  but  if  the  tissue  on  removal 
contains  bacilli  and  is  infective  the  lungs  are  almost  invariably  found  to  be 
inToked.  It  is  a  common  opinion  that  the  pulmonary  symptoms  progress  rap- 
idly after  the  fistula  is  cut.  This  may  have  some  basis  if  the  operation  con- 
nsts  in  laying  the  tract  open,  and  not  in  a  free  excision. 

(3)  Extension  from  the  peritonaeum  may  excite  tuberculous  disease  in  the 
bowels.  The  affection  may  be  primary  in  the  peritonaeum  or  extend  from  the 
tube*  in  women  or  the  mesenteric  glands  in  children.  The  coils  of  intestines 
become  matted  together,  caseous  and  suppurating  foci  develop  between  the 
folds,  and  perforation  may  take  place  between  the  coils. 

VI.    TtJBEBCULOSIS   OF   THE   LiVER. 

This  organ  is  very  constantly  involved  in  (1)  Miliary  tuberculosis.  This 
ii  lecn  in  acute  generalized  tuberculosis,  though  the  granules  may  be  small 
«d  bare  to  be  looked  for  very  carefully.  In  chronic  tuberculosis  miliary 
tibwdes  are  not  at  all  uncommon  in  the  liver.  (2)  Solitary  tubercle.  Occa- 
oonally  large  tuberculous  masses  are  found  in  the  organ,  sometimes  associated 
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vitb  pc^ri hepatitis,  scjmetlmos  with  tuberculouis  jieritonitiB,  and  in  i^hildren 
with  tuberculous  adenitis.  In  a  few  cases  the  masses  are  very  large*  though  it 
is  only  in  exceptional  ea^e^  that  the  tumor  can  be  felt  through  the  alnltmiinal 
walJ,  Occasionally  the  solitary  tubercle  Ijecornes  infected  witli  pui^  orgaruMns, 
softens  and  forms  an  abscesj^.  (3)  Tuberculosu  of  the  bile  diich:  tid)tT- 
culous  cavities  in  the  liver.  This  is  by  far  the  most  characteristic  tuliereu- 
lous  change  in  the  organ,  and  is  not  uncorajnon.  It  was  well  de&crilK*d  by 
Bristowe  in  1858,  The  liver  is  enlarged,  and  section  shows  numerous  smjdl 
cavities,  which  l<x»k  at  first  like  multiple  abscesses  in  suppurative  pylei>hletHtis, 
hut  the  pus  is  bile-stained  and  the  whole  process  is  a  local  tuberculous  eholan- 
^itis.  (4)  Tuberculous  cirrhosis.  With  the  eruption  of  miliar}'  tuL^ercles 
there  may  he  slight  increase  in  the  connective  tissue,  wliich  is  overshadowed 
hy  the  fatty  change.  In  all  the  clironic  forms  of  tulicrcle  in  this  organ  there 
may  be  fibrous  overgrowtli.  lianot,  who  has  described  several  varieties,  states 
that  the  condition  may  he  primary.  Practically  it  is  very  rare,  ejccept  in 
connection  with  chronic  tuberculous  peritonitis  and  perihepatitis,  when  the 
organ  may  be  nmch  deformed  by  a  sclerosis  involving  the  portal  eanaU  and 
the  capsule,  which  may  be  greatly  involved  in  a  polyserositis. 

YIL  Tuberculosis  of  the  Br-un  and  Corb. 

Tuberculosis  of  the  brain  occurs  as  {a)  an  acute  miliary  infection  caus- 
ing meningitis  and  acute  hydrocephalus;  (b)  as  a  chronic  meningo-encepha- 
litis,  usually  localized,  and  containing  small  nodular  tubercles;  and  (c)  oji 
the  so-called  solitary  tubercle.  Between  the  last  two  forms  there  are  all 
gradations,  and  it  is  rare  to  see  the  meninges  uninvolvi*d.  The  acute  variety 
has  already  b<*en  considered.  I  shall  here  consider  the  chronic  form,  which 
comes  on  slowly  and  has  the  clinical  characters  of  a  tumor. 

It  is  most  common  in  the  young.  Of  148  cases  colh^-ted  by  Pribram  118 
were  under  fifteen  years  of  age.  Other  organs  are  usually  involveih  partic- 
ularly the  lung?^,  the  bronchial  glands,  or  the  hones.  In  rare  instaneo^  no 
tubercles  are  found  elsewhere.  They  occur  most  fre<]uently  in  the  cerel Milium; 
next  in  the  cerebrum  and  then  in  the  pons.  The  growths  are  often  multiple, 
in  100  out  of  183  cases  (Uowers).  They  range  in  size  from  a  pea  io  a  wal- 
nut; large  tumors  occasionally  occur,  and  sometimes  an  entire  lol>e  of  the 
ccreljellum  is  affected.  On  section  the  tulxnxle  presents  a  gravisluvellow, 
casecms  appearance,  usually  firm  and  hard,  and  encircled  by  a  trans] ut^enl, 
eofter  tissue.  The  centre  of  the  growth  may  Ije  semi -diffluent.  As  in  other 
localities  the  tubercle  may  calcify.  The  tumors  are  as  a  rule  attache*!  t«»  tf*e 
meninges,  often  to  the  pia  at  the  l>ottom  of  a  sulcus  so  that  they  b>ok  iui- 
bcdd*:^!  in  the  brain-substance.  About  the  longitutlinal  fissure  there  may  l*c 
an  aggregation  of  the  growtks,  with  compression  of  the  sinus,  and  the  forma- 
tion of  a  thrombus.  The  tuljerculous  tumor  not  infrequently  cxciti*s  acute 
meningitis.  In  localized  meningo-enccphalitis  the  pia  is  thickened,  tuber- 
cles arc  adherent  to  the  under  surface  and  grow  about  the  arteries.  It  is  often 
condjiueil  with  cerebral  softening  from  interference  with  the  circulation,  Sev* 
eral  of  the  most  characteristic  instances  which  I  have  seen  were  on  the 
meninges  covering  the  insula.  This  form  may  occur  in  pulmonary  tubemi- 
losis,  causing  hemiplegia  or  aphasia  which  may  persist  for  months. 
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The  symptoms  of  tuberculous  growths  in  the  brain  are  those  of  tumor, 
and  will  be  considered  in  the  section  on  the  brain. 

In  the  spinal  cord  the  same  forms  are  found.  The  acute  tuberculous  men- 
ingitis has  been  considered  and  is  almost  always  cerebro-spinal.  The  solitary 
tubercle  of  the  cord  is  rare.  Herter  has  reported  3  cases  and  collected  24 
from  the  literature.  It  was  secondary  in  all  save  one  case.  The  symptoms 
are  those  of  spinal  tumor  or  meningitis. 

VIII.  Tuberculosis  of  the  Gexito-urtnary  System. 

The  studies  of  the  past  few  years,  and  particularly  the  work  of  surgeons 
and  gynaecologists,  have  taught  us  the  great  importance  of  tuberculosis  of  this 
tract.     Any  part  of  the  genito-urinary  system  may  be  invaded.     The  suc- 
a^sive  involvement  of  the  organs  may  be  so  rapid  that  unless  the  case  has 
been  seen  early  it  may  be  impossible  to  state  with  any  degree  of  certainty 
which  has  been  the  primary  seat  of  infection.     There  may  be  simultaneous 
involvement  of  various  portions  of  the  tract.     In  tuberculosis  of  the  genito- 
urinary system  one  always  has  to  bear  in  mind  the  possibility  of  latent  Aia- 
eas*  elsewhere  in  the  body.     As  Bollinger  says,  tubercle  bacilli  may  gain 
admission  at  some  part  of  the  respiratory  tract  without  producing  any  lesion 
at  the  point  of  entrance,  and  finally  reach  a  bronchial  gland,  where  they 
^et  up  a  tuberculous  process  of  extremely  slow  development  without  producing 
any  symptoms.     From  this  point  bacilli  may  enter  the  blood  stream  and  lodge 
in  the  epididymis  or  testicle  proper,  and  produce  nodules  which  are  readily 
discovered,  owing  to  the  ease  with  which  these  parts  are  examined.     Such  a 
ct>e  might  be  quite  easily  mistaken  for  one  of  primary  genital  tuberculosis, 
whereas  the  true  primary  tuberculous  focus  is  far  distant. 

Infection  of  the  genito-urinary  tract  occurs  in  various  ways : 

1.  By  Hereditary  Transmission. — It  has  been  met  with  in  the  foetus.  The 
comparative  frequency  of  tuberculosis  of  the  testicle  in  very  young  children 
suggests  very  strongly  that  the  uro-genital  organs  may  be  involved  as  a  result 
of  direct  transmission  of  the  disease  from  the  parents. 

2.  By  infection  from  areas  of  tuberculosis  already  existing  in  the  patient, 
(a)  Infection  through  the  Blood, — In  many  cases  uro-genital  tuberculosis 

ij  found  at  autopsy  associated  with  disease  of  some  distant  organ,  particu- 
larly the  lungs,  and  it  would  appear  most  probable  that  in  them  infection  has 
Wn  through  the  blood-vessels.  Jani's  observations,  which  were  published  by 
Weigert  after  the  author's  death,  strongly  support  this  theory.  In  studying 
j^tions  of  the  genital  organs  of  patients  who  died  of  pulmonary  tuberculosis, 
he  found  tubercle  bacilli  in  5  out  of  8  cases  in  the  testicle,  and  in  4  out  of  6 
otiies  in  the  prostate,  without  in  any  instance  finding  microscopical  evidences 
^»f  tubercles  in  these  organs.  The  bacilli  lay,  in  the  testis,  partly  within  and 
pirtly  dose  beside  the  cellular  and  granular  contents  of  the  seminal  tubules, 
»hile  in  the  prostate  they  were  always  situated  in  the  neighborhood  of  the 
gitndular  epithelium. 

(h)  Infection  from  the  Peritonceum, — This  source  of  infection,  in  lx)th 
nwn  and  women,  is  much  more  frequent  than  is  commonly  supposed.  The 
intimale  relationship  between  the  peritona?uni  and  bladder  in  both  subjects, 
«nd  with  the  vesiciilaB  seminalcs  and  vasa  deferentia  in  the  male,  allows  of 
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a  ready  way  of  mvosion  of  these  organs  hv  direct  extemion  of  the  dii 
The  peritoiia?um  is  a  frequent  source  of  genital  tuberculosis  in  the  female. 
No  doubi  many  ea^jes  of  tuberculosis  of  the  Fallopian  tiilie^  originate  from 
this  source.  The  fact  tlxat  the  fimbriated  extremity  of  rhe  tube  is  nften  moist 
seriously  im^olved  |X)ints  rather  strongly  in  this  direction,  although  the  fact 
might  be  taken  a»  a  point  in  favor  of  blood  infection,  favored  Uy  its  greflter 
vascularity.  Various  observations  go  to  9how  that  the  action  of  the  ciHa 
lininji:  the  lumina  of  the  Fallopian  tubes  tend^  to  attract  particles  introduceil 
into  the  peritoneal  cavity.  Jani'i^  observation  is  very  interesting  in  this  con- 
nectiou,  as  showing  the  possibility  of  tubercle  bacilli  entering  the  tulies  from 
the  peritoneal  cavity  without  there  being  any  tuberculous  peritonitis.  Ho 
found  typical  tubercle  bacilli  in  the  lumen,  in  sections  of  a  normal  Fallopijm 
tube,  in  a  woman  who  die<l  of  pulmonary  and  intestinal  tuljerculosis.  The 
explanation  advanced  was  that  the  bacilli  made  their  way  through  the  Ihin 
peritoneal  coat  from  one  of  the  intestinal  ulcers,  thus  reacliing  the  peritrjneal 
cavity,  and  tlience  were  attracted  into  the  Fallopian  tube  by  the  current  pro- 
duced by  the  action  of  the  cilia  lining  the  lumen.  The  intimate  relation^iip 
between  tuberculous  peritonitis  and  tuljerculosis  of  the  Fallopian  tube-^  is 
shown  m  the  fact  that  the  latter  are  affected  in  from  30  to  40  per  cent  of 
the  cases^ 

(r)  Infection  from  oihf?r  Organs  btj  Direct  Extension. — ^The  nern rreiii* 
of  direct  extenjsion  from  the  peritonaeum  has  already  been  mentioned.  In 
tiibercnlous  ulceration  of  the  intestine  or  nx*tura  adhesions  to  the  bladdrr 
in  the  male  or  to  the  uterus  and  vagina  in  the  female  may  occur,  with  result- 
ing fistula  and  a  direct  extension  of  tlie  dis^ease.  Perirectal  tuberculnos 
abscesses  may  lead  to  secondary  involvenient  of  siome  jwrtion  of  the  genito- 
urinary tract  It  must  not  be  forgotten  that  tuberculosis  of  the  vertebne 
may  be  followed  by  tuberculosis  of  the  kidney  as  a  result  of  direct  exteadoii 
of  the  disea^. 

3,  By  Infection  from  Without, — Wliether  uro-genital  tubercnlosig  tiiay 
occur  as  a  result  of  the  entrance  of  tuV^ercle  bacilli  into  the  urethra  or  vagina 
is  still  a  disputed  question.  That  bacilli  gain  adniissiion  to  these  pai*.sage;«  dur* 
ing  coitus  with  a  iH?r§on  the  subject  of  uro-genital  tuberculosis,  or  hy  the  ii«e 
of  foul  instruments  or  sjTinges,  seems  quite  probable.  The  possibility*  of 
genital  tub«?rculosis  occurring  in  the  female  m  a  result  of  coitus  with  a  mala 
the  subject  of  tuberculosis  in  *^ome  ]x>rtion  of  the  geni to-urinary  system  wild 
first  suggested  by  Cohnheim»  who  stated,  however,  that  it  rarelv.  if  i 
occurred.     Giirtners  experiments  have  been  referred  to. 

In  a  patient  with  intestinal  tuberculosis  the  tul>ercle  bacilli  mi'xht  a^ 
dentally  reach  the  urethra  or  vagina  from  the  rectum. 

Uro-genital  tuberculosis  is  commonest  between  the  age^  of  twenty  and 
forty  years — that  is,  during  the  period  of  greatest  sexual  actirity.  Males  are 
affected  much  more  frequently  than  females,  the  proportion  being  3  to  1. 
This  great  difference  is  no  doubt  partly  due  to  the  more  intimate  relationship 
between  the  urinary-  and  genital  systems  in  the  former  than  in  the  latter.  In 
the  male  the  urethra  forms  the  common  outlet  for  the  two  svstcms,  while  IQ 
the  female  there  is  a  separate  outlet  for  each. 

Once  the  uro-genital  tract  has  been  invaded,  the  disease  is  likely  to  gpttwl 
rapidly,  and  the  method  of  extension  is  an  important  one.     Quite  frequimtlv 
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there  is  direct  extension^  as  when  the  bladder  is  involved  secondarily  to  the 
kidney  by  passage  of  the  disease  along  the  ureter,  or  where  the  tuberctdons 
process  extends  along  the  vas  deferens  to  the  vesiculse  seminales.  No  doubt 
surface  inoculation  occurs  in  some  instances,  and  to  this  cause  may  be  attrib- 
uted a  certain  percentage  of  cases  of  vesical  and  prostatic  disease  following 
tuberculosis  of  the  kidney.  Although  this  probability  is  acknowledged,  there 
is  an  element  of  doubt  as  to  the  possibility  of  the  kidney  becoming  affected 
secondarily  to  the  bladder  or  prostate  by  the  direct  passage  of  the  bacilli  up 
the  lumen  of  one  ureter;  for  in  such  a  ease  we  have  to  suppose  that  a  non- 
motile  bacillus,  contrary  to  the  laws  of  gravity,  ascends  against  an  almost 
constant  current  of  urine  flowing  in  the  opposite  direction.  The  lymphatics 
may  afford  a  means  for  the  spreading  of  the  disease,  but  in  a  greater  number 
of  cases  than  is  generally  supposed  it  takes  place  by  way  of  the  blood-vessels. 
Cystoscopic  examinations  of  the  bladder  not  infrequently  show  the  presence 
of  tubercles  beneath  the  mucous  membrane  before  there  is  any  evidence  of 
saperiicial  ulceration — a  fact  suggesting  strongly  a  blood  infection. 

The  discovery  of  tubercle  bacilli  in  the  urine  and  the  obtaining  of  tuber- 
culous lesions  in  animals  as  a*  result  of  inoculation  with  the  urinary  sedi- 
ment afford  us  the  only  positive  evidence  of  genito-urinary  tuberculosis.     So 
fir  there  are  no  authentic  accounts  of  tubercle  bacilli  having  been  found  in  the 
semen  of  men  with  tuberculosis  of  the  testicle  or  vesicula?  seminales.     Owing 
to  the  fact  that  the  smegma  bacillus  has  the  same  staining  reaction  as  the 
tubercle  bacillus,  and,  morphologically,  is  practically  indistinguishable  from 
it,  the  greatest  care  must  be  used  in  obtaining  the  specimen  of  urine  for 
examination,  to  eliminate,  if  possible,  all  chances  of  contamination.     "JThus 
the  urine  examined  must  be  a  catheterized  specimen,  and  even  then  one  runs 
the  risk  of  carrying  back  into  the  bladder  on  the  end  of  the  catheter  a  few 
Willi  which  may  be  washed  out  in  the  stream  of  urine  and  be  mistaken  for 
tubercle  bacilli  in  the  sediment.     By  Bunge  and  Trautenroth's  method  of 
staining  the  two  organisms  can  probably  be  definitely  differentiated,  but  the 
ttfer  plan  is  to  immediately  inoculate  one  or  more  guinea-pigs  with  some  of  the 
«i*pected  urine.     If  tubercle  bacilli  be  present  the  animals  will  manifest 
tuberculous  lesions  in  from  three  to  five  weeks. 

Tuberculosis  of  the  Kidneys  {Phthisis  renum), — In  general  tuber- 
culosi.*  the  kidneys  frequently  present  scattered  miliary  tubercles.  In  pul- 
monary tuberculosis  it  is  common  to  find  a  few  nodules  in  the  substance  of 
the  orsran,  or  there  may  be  pyelitis.  In  the  first  17,000  admissions  to  the 
medical  wards  of  the  Johns  Hopkins  Hospital  there  were  1,085  cases  of  tuber- 
culous infection.  In  17  of  these  a  clinical  diagnosis  of  renal  tuberculosis 
▼as  made.  Walker  analyzed  the  first  1,369  autopsies  in  the  same  hospital 
mkI  found  that  784  had  tuberculosis  in  some  part  of  the  body.  In  all  there 
were  61  cases  of  renal  tuberculosis.  Of  482  cases  of  pulmonarj'  tuberculosis 
•hewing  symptoms  during  life,  one  or  both  kidneys  were  involved  in  23. 
There  were  36  cases  of  acute  general  miliary  tuberculosis,  and  in  every  instance 
tte  kidney  was  affected.  The  2  other  cases  of  renal  tuberculosis  occurred  in 
[  patients  with  latent  disease.  Primary  tuberculosis  of  the  kidneys  is  not  very 
JWP,  but  in  no  instance  in  the  above  series  did  Walker  demonstrate  a  primary 
infection  in  the  kidney.  The  tuberculous  process  was  primary  in  some  other 
pvt  of  the  genito-urinary  tract  in  6  cases.     In  a  majority  of  the  cases  the 
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process  in  vol  vets  the  pelvis  and  the  ureter  as  well,  eonietimes  the  bladder  and* 
prostate.     It  may  be  difficult  to  say  in  advanced  cases  wliether  the  di^ncas^s 
has  started  in  the  bladder,  prostate,  or  vesicles,  and  crept  up  the  uretcrii, 
or  whether  it  started  in  the  kidneys  and  proceeded  downward.     In  a  majority 
of  cases,  I  believe,  'the  latter  is  true,  and  the  infection  is  througli  the  hhxMl. 
Walker  thinks  that  a  h*uiatogeoous  infection  takes  place  in  W  per  cent  nf  t\w 
cases,  and  that  this  is  the  channel  of  infection  in  the  majority  of  in^tanepj 
where  reual  follows  vesical  tuberculosis  rather  than  along  the  ureter.     One 
kidney  alone  may  be  involved,  and  the  disease  creeps  down  the  ureter  and 
may  only  extend  a  few  millimetres  on  tlio  vesical  mucosa.    A  man  witli  aortic 
insufticiency,  who  had  no  lesions  in  the  lioDgs,  preseutetl  a  local  izchI  patch  in 
the  pelvis  of  the  kidney,  involving  a  pyramid,  while  the  ureter,  5  cm.  from  tlie 
bladder  and   at   its  orifice,   was   thickened  and  tuberculous.     The   prostate 
showed  an  area  of  caseation.     The  prwess  is  most  comniou  between  twenty 
and  thirty  years  of  age,  but  it  may  occur  at  tlie  extremes  of  age.     In  a  senes 
of  3cSG  cases  collected  by  Walker  in  winch  the  sex  was  stated,  182  of  the 
patients  were  males  and  204  females.     The  joint  statistics  of  Guillard,  Tuflier^ 
and  Albarran  include  246  eases  of  elironic  tuberculosis,  of  whicli  IK  wvte 
females  and  09  males.     In  the  earliest  stage,  which  nuiy  be  met  with  acci- 
dentally, the  dii^ease  is  seen  to  Itegin  in  the  p\Tamids  and  calyces.     Xecrosi* 
and  caseation  proceed  rapidly,  and  the  colonies  of  tubercles  start  througlKHit 
the  pyramids  and  extend  upon  the  mucous  membrane  of  the  pelvis.     As  t 
rule,  from  tlie  outset  it  is  a  tuberculous  |>yo-nephrosis.     The  renal  infection 
may  result  from  direct  extension  of  the  disease  from  a  tuberculous  vertehni. 
It  may  be  confine<I  to  one  kidney,  or  progress  more  extensively  in  one  than  in 
the  other.       Of  21(»  cases  in  which  the  side  affectt^l  was  si>ecific^,  the  right 
kidney  was  involved  in  111,  the  left  in  IKl,  and  both  together  in  9.     At  autopsy 
both  organs  are  usually  found  enlargwl.     In  only  3  of  the  tU  autopsies  pre- 
viously referrL><l  to  was  the  disease  unilateral.     One  kidney  may  be  complcldy 
destroyed  and  converted  into  a  series  of  cysts  containing  cheejsy  substaiice— 
a  form  of  kirlney  which  the  older  writers  called  scrofulous.     In  the  putty- 
like contents  of  these  cysts  lime  salts  may  be  deposited.     Tn  other  in^ntancc* 
the  walls  of  the  pelvis  are  thickened  and  cheesy,  the  pyramids  ero<le<].  iuod 
caseous  nodules  are  scattered  through  the  organ,  even  to  the  capsule,  which 
may  be  thickened  and  adherent.     The  other  organ  is  usually  less  affeilaL 
and  shows  only  pyelitis  or  a  superfi{"ial  necrosis  of  one  or   two  pyramuk 
The  ureters  are  usually  thickeneil  and  the  mucous  membrane  ulcerate*!  aod 
caseous.     Involvement  of  the  bladder,  vesieuke  seminales,  and  testes  is  nut 
uncommon  in  males. 

The  symptoms  are  those  of  pyelitis.  The  urine  may  be  purulent  fof 
years,  and  there  may  be  little  or  no  distress.  Even  before  the  lilacbler  l*^ 
comes  involved  micturition  is  frequent,  and  many  instances  are  mi>tftkeJJ 
for  cystitis.     The  frequent  micturition  is  in  part  due  to  an  initial  pt»lnmi, 

in  part  to  reflex  irritation,  but  chiefly  to  a  non-tuberculous  inflam "" 

over  the  trigone  of  the  bladder.     It  is  usually  the  earliest  and  most  >. 
svnq>tom.    Ha*maturia,  of  a  mild  fjrade,  occurs  at  some  tim<^  during  the  ^smft*i 
of  the  disease  in  the  majority  of  the  cases.     Dull,  aching  pain  in  the  lumb*t 
region  on  one  side  is  frequently  coniplaine*]  of  and  may  l>e  the  first  8yrapt<«L 
The  condition  is  for  many  years  compatible  with  fair  liealth.     The  cunibilit|" 
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If  ilKMrn  bj  the  accidental  dii*eovery  of  the  soculled  scrofuloim  kidney,  con- 
nntA  inio  cyst:*  containing  a  putty-like  sub^tantu.  In  ca^s  in  which  the 
diMiC  befcome^j  ttdvanc^  an<l  both  organ^s  are  affected,  constitutional  ^ymp- 
ittOi  tre  more  marked.  There  is  irregular  fever,  with  chills  and  loss  of 
VBJ^t  lad  ?*tTength.  General  tulj^rculoi^is  is  common.  In  only  one  of  my 
iam  fpcre  the  liuigd  uninvolved.  In  a  cas^e  at  the  Montreal  General  IIos- 
pttii  t  mt  pcrforatinl  and  caused  fatal  peritonitis, 

i!  ejuuiiination  may  detect  special  tenderness  on  one  side,  or  the 

.y  he  palpable  in  front  on  deep  pressure;  but  tuberculous  [lyelo- 

n*  ttetdnni   (*au^e.s   a    large   tumor.     Occasionally    the   pelvis   becomes 

•uijly  dUtended;  but  thi&  is  rare  in  comparison  witli  its  frequency  in 

Ills  pyditis.     The  urine  presents  changes  similar  to  those  of  ordinary 

'iw   pyeliti&^pUH-eells,    epithelium,    and    occasionally    tlefiurte    caseims 

',     It  U  nP4ir!y  always  acid  in  reaction.     Albumin  is,  of  course,  pres- 

Tobercle  bacilli  may  be  demonstrated  by  the  ordinary  methods,     Tube- 

.*-;-  are  not  often  »een, 

Tn  di6tin|mi§h  the  condition  from  calculous  pyelitis  is  often  difficult, 
licmorrhti.  'e  }>resent  in  both,  though  not  nearly  so  frcijucntly  in  the 

tuWroilou -  Functional  luvmaturia,  to  which  Senator  has  given  the 

iMU&e  eumtutl  rfnal  ho'mdttirta,  and  Klemperer  that  of  angio-neuroiic  renal 
hmaimna  haa  been  a  source  of  error  in  diagnosis  and  has  led  to  surgical 
tatmhtmce.  In  this  condition  it  is  highly  probable  tliat  Ijli'tnling  from  Tl»e 
bl^retn  occur  in  the  absem*e  of  any  definite  lesion  of  the  organ,  altbongh 
1  denies  tlie  existence  of  such  an  anomaly,  ilethylene  idue  and  ])lilorid- 
f  prm  liiibcutaneously,  are  held  to  be  of  value  in  determining  the  kidney 
T'  '  .mosis  re^ts  on  three  points:  (1)  The  detection  of  some 
H*f  111  s,  as  in  the  testes;   (2)  the  presence  of  tubercle  bacilli  in 

fcjRdinient;  and  (3)  the  use  of  tul>erculin.     Id  woman  the  kidney  involved 
tfn^ily  detennjned  by  catheterizing  the  ureters  after  the  plan  of  my 
ne  Kelly* 

"rice  of   renal   implication   in  uro-gcnital   tubcrL-idosIs   may  be 
Orth's  Gottingen  mate*riah   analyzed  by  Oppcnbeim.     Of  GO 
nhere  were  34  in  which  the  kidneys  were  involved,     Posner  in  140  cases 
i  the  bladder  involvc^d  in  IS,  and  the  testes  in  8. 
Tubercttlo^ig  of  the  suprarenal  capsules  wiU  be  c^onsidered  under  Addison's 
Dttiwr. 

TmiOKTUi^is  OF  THE  FuEiTKR  AND  Bladdku. — This  rarely  occurs  as 
•  f^amij  affection*  but  is  nearly  always  secondary  to  involvement  of  other 
|trt»,  ptitxeiilarly  the  pelvis  of  ihe  kidney.  In  tlie  case  of  uro-genital  tuber- 
oAwt,  aboTe  nientionwl,  in  a  patient  who  died  of  heart-disease,  tlie  ureter, 
jtlit«i)€s«  it  enters  the  bladder,  showe<l  a  fresh  patch  of  tuU^rculosis, 

Ptii4r«cted  cystitis,  which  hm  come  on  without  apparent  cause,  is  always 
^Siwtire  of  tid^ercnlosis.  The  renal  regions,  the  testes,  and  the  prostate 
imli\  '  d  with  care.     It  may  follow  a  pyelo-nephritis,  or  l»e  asso- 

OilW  y  diseiLse  of  the  prostate  or  vesicube  seminales.     Primary 

tahmilo§i9  of  ihe  posterior  w*all  of  the  bladder  may  simulate  stone, 

Tmimjosis  of  the  Puostate  akd  Vksictl.!?  Skminalks. — The 
pw*t«te  k  frequently  involved  in  tuberculosis  of  the  uro-genital  tract.  In 
KrrriackiV  ea^esy  of  15  malea  the  prostate  w^as  involved  in  It  and  the  va^iculai 
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seminales  in  11.  In  Orth's  cases  the  prostate  was  involved  in  18  of  the  311 
cases  in  males.  These  parts  are  mui^h  more  frequently  involved  than  ordinary 
post-mortera  statistics  indicate*  Per  rectum  the  prostatic  lobes  are  felt  to 
be  occupied  by  hard  nodules  varying  in  size  from  a  pea  to  a  bean.  There  iu 
great  irritability'  of  the  bladder,  and  agonizing  pain  in  catheterization.  An 
extremely  rare  lesion  is  primary  urethral  tuberculosis,  which  may  simulate 
stricture. 

TuBERCTLOSis  OF  THE  TESTES. — This  somewhat  common  affection  may 
be  primary,  or,  more  frequently,  is  secondary  to  tuberculous  disease  eljse- 
wliere.  ^lany  cases  occur  before  the  second  year,  and  it  is  8tate<l  to  have 
been  met  with  in  the  faHus.  In  infants  it  is  serious  and  usually  a!?8ociat**tl 
witii  tuberculous  disease  in  other  parts.  In  9  eases  reported  by  Hutinel  and 
Desehamps,  in  every  one  there  was  a  general  affection.  In  20  cases  reporreii 
by  •TuUien,  6  were  uqiUt  one  year,  and  i\  between  one  and  two  years  old.  In 
5  of  the  cases  both  tci^ticles  were  affected.  Koplik  holds  that  most  of  the 
instances  of  tliis  kind  are  cougenifal,  in  Bauragartea*s  sense.  In  Ihe  adtilt 
the  tultercles  begin  within  the  substance  of  the  gland,  but  in  children  the 
tunica  albugiuea  is  fii'st  affected.  The  tubercle  d(3es  not  alwav:?  under^i 
caseation*  but  it  may  present  a  number  of  embryonic  cells,  not  unlike  a 
sarcoma. 

Tubercle  of  the  testes  is  most  likely  to  be  confounded  with  si'philis.  In 
the  latter  the  botly  of  the  organ  is  nu>i=t  often  atfected.  there  is  lesH  pain,  and 
the  outlines  of  the  gi*oi^i^h  are  more  nodular  and  irregidar.  In  obscure  peri- 
toneal disease  the  detection  of  tubercle  in  a  testis  has  not  infrequently  led 
to  a  correct  diagnosis.  The  association  of  the  two  conditioBS  is  not  uncom* 
mon.  The  lesion  in  the  testis  may  heal  completely,  or  the  diseai=e  may  become 
generalized.  General  infection  has  follow'ed  operation.  Too  much  stress  can 
not  be  laid  on  the  importance  of  a  routine  examination  of  the  t^tes  in  ho^ 
pitaJ  patients. 

TriiKRClLOSIS    OF    THE    FaLLOPIAN   TlBES,    OVABIES,    AND   UTERUS. ^Ths 

Fallopian  iuhr^  arc  liy  far  the  most  frecjuent  seat  of  genital  tuljerculosi^. 
The  disease  may  be  primary  and  produce  a  most  characteristic  form  of  sal» 
pingitiSj  in  which  the  tubes  are  enlarged,  the  walla  thickened  and  infiltrated, 
and  the  contents  cheesy.  Adliesion  takes  place  between  the  fimbria?  and  the 
ovaries,  or  the  uterus  may  be  invaded.  The  condition  is  usually  bilateraL 
It  may  occur  in  yomig  children.  Although,  as  a  rule,  very  evident  to  the 
nakt*d  eye,  there  are  specimens  resembling  ordinary  salpingitis,  which  show 
on  microscopical  examination  numerous  miliary  tubercles  (Welch  and  Wd- 
liams).  Tuberculous  salpingitis  may  cause  serious  local  disease  with  ab^cesa 
formation,  and  it  may  be  the  starting-point  of  peritonitis. 

Tuberculosis  of  the  ovarif  h  always  secondary.  Tliere  may  l:»e  an  erup- 
tion of  tubercles  over  the  surface  in  an  extensive  involvement  of  the  stroma 
with  abscess  formation. 

Tuberculosis  of  the  utenis  is  very  rare.  Only  three  examples  hav«*  e«>me 
under  my  observation,  all  in  connection  with  pulmonary'  phthisis.  It  may 
be  primary.  The  mucosa  of  the  fundus  is  thickened  and  caseous,  and  tuber- 
cles may  be  seen  in  the  muscular  tissue.  Occasionally  the  process  extends 
to  the  vagina. 

Tuberculosis  of  the  placenta  is  more  common  than  has  been  gopposed* 
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from  tuberculous  women,  9  were  allected;  5  of  these 
(  of  advanced  difiea«e  of  the  lung.    The  lesions  are  easily  overlooked. 

TX.   TrBKRCtlLOSIS   OF   THE    MAMMAfiY    GlAND. 

UaodTj  (Bning's  Beitriige,  viii)  has  collected  40  cases,  1  of  whirls  was 
a  taala  The  disease  is  most  common  between  the  fortieth  and  sixtieth 
The  breast  is  frequently  fistulous,  unevenly  ]ndurat(?d,  and  the  nipple 
wfaictod.  The  fistulae  and  ulcers  present  a  characteristic  tuberculous 
mpfdU  There  i«  also  a  cold  tul>erculoiKs  abscess  of  the  breast.  The  axillary 
are  affected  in  about  two-thirds  of  the  cases.  The  disease  runs  a 
:  course  of  months  or  years.  The  diagnosis  can  be  made  by  the  general 
of  the  iistulne  and  ulcers,  and  l»y  the  existence  of  tul>crele  bacillL 
sis  is  not  bad,  if  total  eradicatinn  of  the  disease  be  possible. 
Id  1836  Bedor  described  an  hiTiertrophj  of  the  breast  in  the  subjects 
of  palmonary  tulierculosis.  As  a  nde,  if  one  gland  is  involved,  usually  on 
tiN  fide  of  the  affected  lung,  as  already  mentioned,  the  condition  is  one  of 
danftie  iDtetstitial  mammitis,  and  is  not  tuberculous. 

X,    TUBEBOtOOSIS   OF   THE   ClTtCUXATORY    StSTEM, 

Jf )  Mjf^eardium, — Scattered  miliary  tul>ercle8  are  sometimes  met  with 
liClite  diaeftee.    Larger  caseous  tubercles  are  excessively  rare,     A.  Jloser 
((hat  there  are  only  4G  cases  on  record.     There  is  also  a  sclerotic  tuber- 
cakm  myocarditis.     The  infection  often  passes  from  a  mediastinal  gland, 

(*|  k^iaeardium, — In  216  autopsies  in  cases  of  chronic  phthisis  1  found 
tidacarditis  in  12.     It  was  prc*sent  in  only  151   among  more  than  11.000 
iies  on  tuberculous  cases  (G.  W.  Xorris).     As  a  rule,  it  is  a  secondary 
,  the  result  of  a  mixed  infection,  so  common  in  pulmonary  tuberculosis. 
•  tiberealous  endocarditis  does,  however,  occur,  directly  dependent  upon 
with    "  Uus  of  Koch.     As  a  rule,  it  is  a  vegetative  endocanli- 

to  be  »  -  It  shed  from  that  caused  by  Streptrx^occus  or  Stapbylo- 

xva.    tji  rare  casea,  however,  caseous  tul>ercles  develop. 
(e)  Arteries, — Primary  tuberculosis  of  the  larger  blood-vessels  is  very 
dd  i*  Dsiially  the  result  of  invasion  from  without.     The  disease  may, 
,  occur  in  a  large  artery  and  not  result  from  external  invasion.     In 
*  of  chronie  tuberculosis  Flexner  found  a  fresh  tuberculous  growth  in 
aorta,  which  had  no  connection  with  cheesy  masses  outside  the  vessel, 
titifcj  lias  collected  18  cases  of  tulicrculosii^  of  the  aorta. 
I  Urn  Inngis  and  other  organs  attacked  by  tulverculosis  the  arteries  are 
in  an  acute  infiltration  which  n^^ually  leads^  to  thrombosis,  or  tul>er- 
r  develop  in  the  walls  and  proceed  to  caseation  and  softening  fre- 
th  with  a  resulting  Iweraorrhage.     By  extension  into  vessels,  particu- 
the  bacilli  are  widely  distributed  with  the  production  of  miliary 

XL  Diagnosis  of  TtmEHctTLOsis. 

Tie  reDOfniiicm  of  the  disease  usually  rests  upon  the  macroscopical  and 
[lied  appearances  of  the  lesions  and  the  presence  of  the  characteristic 
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bftcitli.  Of  late  an  important  additional  diagnostic  agent  has  been  intToduced 
in  the  form  of  Koch^s  tuberculin.  For  some  years  Trudeau  has  insisted  uj)on 
the  harmles8ness  of  its  use  in  the  diagnasis  of  objure  cases.  During  the 
past  few  years?  it  has  been  employed  extensively  at  the  Jolms  Hopkins  Hos- 
pital, both  in  the  medical  and  gurgieal  wards,  with  the  most  satisfactory 
results,  and,  so  far  as  I  know,  without  any  harmful  effects.  In  obscure  inter- 
nal lesions,  in  joint  cases,  and  in  suspected  tuberculosis  of  the  kidneys  the 
tuberculin  gives  most  valuable  information.  I  may  mention^  for  example, 
an  instance  of  Addi?on*§  dit^ease  in  a  yoimg,  very  muscular  man  without  any 
sign  whatever  of  visceral  tuberculo»!is.  The  reaction  (as,  indeed,  might  have 
been  expected)  was  very  characteristic.  In  adults  a  milligramme  is  employed, 
and  if  this  has  no  reaction  a  larger  dose  of  two  or  three  milligrammes  is 
employed  in  two  or  three  days.  There  is  often  slight  bx;a!  irritation  follow- 
ing the  injection,  and  within  from  ten  to  twelve  hours  the  febrile  reaction 
begins,  the  temperature  rising  from  lO*^"*  to  104°* 

XII.  The  Pboonosis  in  Tubebccxosis. 

The  parable  of  the  sower  already  referred  to  expresses  better  than  in  any 
other  way  the  question  of  individual  predisposition.  In  a  large  propor- 
tion of  us  the  seed  falls  by  the  wayside.  The  bacilli  are  picked  up  by  the 
phagocytes  in  the  air-passages,  and  never  really  enter  the  body.  In  others 
the  seed  falling  upon  a  rock  or  on  stony  ground  witliers  away  as  soon 
as  it  springs  up;  and  such  are  the  eases  in  which  the  bacilli  gain  entrance 
to  the  bronchial  glands  and  form  small  foci  which  rapidly  heal.  The  seed 
which  falls  among  tliorns  represents  the  germs  which  gain  entrance  to  the 
lungs  and  which  grow  and  cause  the  characteristic  lesions,  but  the  natural 
protective  processes  limit  and  control  it,  and  the  patient  is  cured.  In  the 
last  group,  in  which  the  seed  falls  on  good  ground  and  springs  up  and  be^rs 
fruit  a  hundredfold,  are  the  cases  in  which  the  disease  progresses  and  the 
tmfortunate  victim  dies  of  tuberculosis.  The  late  Austin  Flint,  facile  prinreps 
among  American  students  of  the  disease,  called  attention  to  its  self-limitation 
and  intrinsic  tendency  to  recovery  in  tuberculosis.  Of  his  670  eases,  44  recov- 
ered, and  in  31  the  disease  was  arrested,  spontaneously  in  23  of  the  first 
group  and  in  15  of  the  second.  This  natural  tendency  to  cure  is  still  more 
strikingly  shown  in  lymphatic  and  bone  tulicrculosis. 

The  following  may  be  considered  favorable  circumstances  in  the  progno- 
sis of  pulmonary  tuberculosis:  An  early  diagnosis,  a  good  family  history, 
previous  good  health,  a  strong  digestion,  a  suitable  environment,  and  an  insidi- 
ous onset,  without  high  fever,  and  without  extensive  pneumonic  consolidation. 
Cases  beginning  with  pleurisy  seem  to  run  a  more  protracted  and  more  favor- 
able course.  Repeated  attacks  of  haemoptysis  are  unfavorable.  Wlwn  well 
established  the  course  of  tuberculosis  in  any  organ  is  marked  by  inten^aU  of 
weeks  or  months  in  which  the  fever  lessens,  the  symptoms  subside,  and  there 
is  improvement  in  the  general  health. 

In  pulmonary  cases  the  duration  is  extremely  variable.     L»aennec  placed 
the  average  duration  at  two  years,  and  for  the  majority  of  cases  this  is  per! 
a  correct  estimate.     Pollock's  large  statistics  of  over  3,500  cases  shows  a 
duration  of  the  disease  of  over  two  %^ears  and  a  lialf.     Williams's  anatvsis 


TUBERCULOSIS.  351 

1,000  cases  in  private  practice  shows  a  much  more  protracted  course,  as  the 
average  duration  was  over  seven  years. 

Tuberculosis  and  Marriage. — Under  the  subject  of  prognosis  comes  the 
question. of  the  marriage  of  persons  who  have  had  tuberculosis,  or  in  whose 
family  the  disease  prevails.  The  following  brief  statements  may  be  made 
with  reference  to  it : 

(a)  Subjects  with  healed  lymphatic  or  bone  tuberculosis  marry  with  per- 
sonal impunity  and  may  beget  healthy  children.  It  is  undeniable,  however, 
that  in  such  families  scrofula,  caries  of  the  bone,  arthritis,  cerebral  and  pul- 
monary tuberculosis  are  more  common.  Which  is  it,  "  h6r6dite  de  graine  ou 
heredity  de  terrain,"  as  the  French  have  it,  the  seed  or  the  soil,  or  both  ?  We 
can  not  yet  say.     The  risks,  however,  are  such  as  may  properly  be  taken. 

( b )  The  question  of  marriage  of  a  person  who  has  arrested  or  cured  lung 
tuberculosis  is  more  difficult  to  decide.     In  a  male,  the  personal  risk  is  not 
so  great;  and  when  the  health  and  strength  are  good,  the  external  environ- 
ment favorable,  and  the  family  history  not  extremely  bad  the  experiment — 
for  it  is  such — is  often  successful,  and  many  healthy  and  happy  families  are 
begotten  under  these  circumstances.     In  women  the  question  is  complicated 
with  that  of  child-bearing,  which  increases  the  risks  enormously.     With  a 
localized  lesion,  absence  of  hereditary  taint,  good  physique,  and  favorable 
environment,  marriage  might  be  permitted.     When  tuberculosis  has  existed, 
however,  in  a  girl  whose  family  history  is  bad,  whose  chest  expansion  is  slight, 
and  whose  physique  is  below  the  standard,  the  physician  should,  if  possible, 
place  his  veto  upon  marriage. 

(c)  With  existing  disease,  fever,  bacilli,  etc.,  marriage  should  be  prohib- 
ited. Pregnancy  usually  hastens  the  process,  though  it  may  be  held  in  abey- 
ance. After  parturition  the  disease  advances  rapidly.  There  is  much  truth, 
indeed,  in  the  remark  of  Dubois :  "  If  a  woman  threatened  with  phthisis 
marries,  she  may  bear  the  first  accouchement  well ;  a  second,  with  difficulty ; 
a  third,  never."     Conception  may  occur  in  an  advanced  stage  of  the  disease. 

XIII.  Prophylaxis  in  Tuberculosis. 

(a)  General. — Among  the  more  important  measures  may  be  mentioned 
the  following:  First,  education  of  the  public.  Much  has  been  done  in  this 
direction  by  the  antituberculosis  crusade,  which  has  resulted  in  the  forma- 
tion of  many  active  societies,  and  has  stimulated  widespread  interest  in  the 
disease.  Secondly,  the  placing  of  pulmonary  tuberculosis  on  the  list  of  re- 
portable diseases.  This  gives  the  board  of  health  control  of  the  situation, 
wd,  as  the  New  York  experience  has  demonstrated,  is  perhaps  the  most 
Wpful  measure  in  the  prophylaxis.  Thirdly,  the  improved  sanitary  condition 
of  the  poor,  particularly  with  reference  to  the  housing.  Fourthly,  direct  pre- 
ventive measures,  such  as  the  enactment  of  laws  against  spitting  in  public, 
the  proper  disinfection  and  cleaning  of  the  rooms  and  houses  which  have  been 
occupied  by  tuberculous  patients,  and  the  careful  inspection  of  dairies  and 
•hattoirs.  Fifthly,  the  establishment  of  city  and  state  sanatoria  for  early 
curable  and  late  incurable  cases,  and  the  establishment  of  separate  dispensaries 
^th  a  ajstem  of  visiting  of  the  patients  at  their  homes  by  specially  assigned 
'^wwa.    Loitiy,  the  care  of  the  sputa  of  the  consumptive.     Thorough  boiling 
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or  putting  it  into  the  fire  k  sufficient,  Iii  hospitals  it  is  well  to  have  printed 
directions  as  to  the  care  of  the  sputa,  and  also  printed  cards  for  out-patienta, 
giving  the  most  im)x>rtant  rules.  It  sliould  be  explained  to  tlie  patient  that 
the  only  risk,  practically,  is  from  tlii^  source. 

(b)  IXDivuiuAL. — Jndividiuil  prophylaxis  in  the  case  of  delicate  children 
is  most  important.  An  infant  born  of  tuberculous  parents,  or  of  a  farnilf 
in  which  consumption  prevails,  should  be  brought  up  with  the  greatest  care 
and  ^uanletl  most  particularly  against  catarrhal  affect ion;^  of  all  kin<is,  ■ 
Special  attention  should  be  given  to  the  throat  and  not*e,  and  on  tlie  fimt  m 
indication  of  mouth*breatliing,  or  any  obstruction  of  the  naso-phar>nx,  a 
careful  examination  should  be  made  for  adenoid  vegetatiomi*  The  child 
should  be  clad  in  flannel  and  live  in  the  open  air  as  much  as  jjossible,  avoid- 
ing eloise  rooms.  It  is  a  good  practice  to  sponge  the  Oiroat  and  ch^.'st  night 
and  morning  with  cold  water.  Special  atlcntiun  should  Ik?  ]iaid  to  diet  and 
to  the  mode  of  feeding.  The  meals  should  be  at  regular  hours  and  the  food 
plain  and  substantiaL  From  the  outset  the  child  t^hould  be  encourage*!  to 
drink  freely  of  milk.  Unfortunately^  in  these  crises  there  seems  to  l»e  an 
uncontrollable  aversion  to  fats  of  all  kinds.  As  the  child  grows  older,  sys- 
tematically regulated  exercise  or  a  course  of  pulmonary  gymnastics  may  be 
taken*  In  the  choice  of  an  occupation  preference  should  be  given  to  an  out-of- 
door  life.  Families  with  a  marked  predisposition  to  tulierculosis  should,  if 
possible,  reside  in  an  ecjuable  climate. 

The  trifling  ailments  of  children  should  be  carefully  watched.  In  the 
convalescence  from  the  fevers  which  so  frequently  prove  dangerous,  the  great- 
est caution  shoidd  be  exercised  to  prevent  catching  cold.  Cod-liver  oil,  the 
syrup  of  the  iodide  of  ir»in,  and  arsenic  may  be  given.  As  mentioned,  care 
of  the  throat  in  these  children  is  very  important.  Enlarged  tonsils  should 
be  removed, 

XIV*  Treatment  of  Tttberctjlosis. 

I.  The  Xatubal  or  Sfoktaxeous  Cure, — The  spontaneous  healing' 
local  tuberculosis  is  an  every-day  affair.  ^lany  cases  of  adenitis  and  dis- 
ease of  the  bone  or  of  the  joints  terminate  favorably.  The  healing  of  pd- 
roonary  tuberculosis  is  shown  clinically  by  the  recovery  of  patients  in  whose  i 
sputa  elastic  tissue  and  bacilli  have  been  found;  anatomically,  by  the  png*- ' 
ence  of  lesions  in  all  stages  of  repair.  In  the  granulation  products  and  asao- 
ciateil  pneumonia  a  scar-tissue  is  formed,  while  the  smaller  caseous  areiA 
become  impregnated  with  lime  salts.  To  such  conditions  alone  should  the  I 
term  healing  l>e  applie<l.  When  the  fibroid  change  encapsulates  but  doc* 
not  involve  the  entire  tuberculous  tissue,  the  tubercle  may  be  termed  involuted  j 
or  quiescent,  but  is  not  destroyed.  When  cavities  of  any  size  have  form«d«J 
healing,  in  the  proper  sense  of  the  term,  does  not  occur.  I  have  yet  fo 
a  specimen  which  would  indicate  that  a  vomica  had  cicatrized.  Cavities  ma^ 
be  greatly  reduced  in  size — ^indeed,  an  entire  series  of  them  may  be  so  con- 
tracted l)y  sclerosis  of  the  tissue  about  them  that  an  upper  lobe,  in  which  thi* 
process  most  frequently  occurs,  may  be  reduced  to  a  third  of  ita  ordinjuy 
dimensions.  Laenncc  understood  thoroughly  this  natnral  process  of  curt*  ii» 
tuberculosis,  and  recognized  the  frequency  with  which  old  tuberculous  legions 
occurred   in    the   lungs.      He   described   cicatrices   completes  and    ciaiirics^ 
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piuleuses,  the  latter  being  the  shrunken  cavities  communicating  with  the 
bronchi;  and  remarked  that,  as  tubercles  growing  in  the  glands,  which  are 
called  scrofula,  often  heal,  why  should  not  the  same  take  place  in  the  lungs  ? 

There  is  an  old  German  axiom,  "  Jedermann  hat  am  Ende  ein  bischen 
Tuberculose/^  a  statement  partly  borne  out  by  the  statistics  showing  the  pro- 
portions of  eases  in  persons  dying  of  all  disease  in  whom  quiescent  or  tuber- 
culous lesions  are  found  in  the  lungs.  We  find  at  the  apices  the  following 
conditions,   which  have  been  held  to  signify  healed  tuberculous  processes: 

(1)  Thickening  of  the  pleura,  usually  at  the  posterior  surface  of  the  apex, 
with  subadjacent  induration  for  a  distance  of  a  few  millimetres.  This  has, 
perhaps,  no  greater  significance  than  the  milky  patch  on  the  pericardium. 

(2)  Puckered  cicatrices  at  the  apex,  depressing  the  pleura,  and  on  section 
showing  a  large  pigmented,  fibrous  scar.  The  bronchioles  in  the  neighborhood 
may  he  dilated,  but  there  are  neither  tubercles  nor  cheesy  masses.  This  may 
Mmetimes,  but  not  always,  indicate  a  healed  tubercTilous  lesion.  (3)  Puck- 
ered cicatrices  with  cheesy  or  cretaceous  nodules,  and  with  scattered  tubercles 
in  the  vicinity.  (4)  The  cicatrices  fistuleuses  of  Laennec,  in  which  the  fibroid 
puckering  has  reduced  the  size  of  one  or  more  cavities  which  communicate 
directly  with  the  bronchi. 

The  investigations  of  Naegeli  in  Ribbert's  laboratory  show  how  frequent 
tuberculous  infection  is,  and  how  common  recovery  must  be.  A  special  exami- 
nation was  made  of  every  organ  of  the  body.  In  a  series  of  cases  tuberculous 
lisions  were  found  in  97  per  cent  in  the  bodies  of  adults.  Up  to  the  fifteenth 
}var  they  were  present  in  only  50  per  cent ;  then  there  was  a  sudden  rise  in 
the  eighteenth  year  to  96  per  cent,  and  above  the  fortieth  year  a  tuberculous 
focu.s  was  found  in  every  body.  In  a  series  of  500  post  mortems  studied  with 
n-ference  to  this  point  by  Blumer  and  Lartigau,  healed  pulmonary  lesions  were 
found  in  30  per  cent. 

II.  Gexeral  Measures. — The  cure  of  .tuberculosis  is  a  question  of  nutri- 
tion: digestion  and  assimilation  control  the  situation;  make  a  patient  grow 
fat  and  the  local  disease  may  be  left  to  take  care  of  itself.  There  are  three 
indications:  First,  to  place  the  patient  in  surroundings  most  favorable  for 
the  maintenance  of  a  maximum  degree  of  nutrition;  second,  to  take  such 
meanures  as,  in  a  local  or  general  way,  influence  the  tuberculous  processes; 
third,  to  alleviate  symptoms. 

Open-air  Treatment. — The  value  of  fresh  air  and  out-of-door  life  is  well 
illuKtrated  by  an  experiment  of  Trudcau.  Inoculated  rabbits  confined  in  a 
^rk,  damp  place  rapidly  succumbed,  while  others,  allowed  to  run  wild,  either 
recovered  or  show  slight  lesions.  It  is  the  same  in  human  tul)erculosis.  A 
patient  confined  to  the  house — particularly  in  the  close,  overheated,  stuffy 
^wellinjTP  of  the  poor,  or  treated  in  a  hospital  ward — is  in  a  position  analogous 
to  thtt  of  the  rabbit  confined  to  a  hutch  in  the  cellar ;  whereas  a  patient  living 
in  the  frwh  air  and  sunshine  for  the  greater  part  of  the  day  has  chances 
<^m|yarable  to  those  of  the  rabbit  running  wild. 

The  open-air  treatment  of  tuberculosis  may  be  carried  out  at  home,  by 
Attge  of  residence  to  a  suitable  climate,  or  in  a  sanatorium. 

(«)  At  Home. — In  a  majority  of  all  cases  the  patient  has  to  be  cared  for 
^  Ut  own  home,  and  if  in  the  city,  under  very  disadvantageous  circum- 
*•>«•.    Much,  however,  mav  be  done  even  in  cities  to  promote  arrest  by 
24 
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insisting  upon  plenty  of  fresh  air.  If  is  often  impo^ible  to  attempt  any 
systematic  open-air  treatment  in  city  life,  but  there  are  many  easels  in  which 
it  can  be  done  if  the  physician  in»^ists  and  if  he  lays  down  explicit  nilets 
The  patient'i?  bed  should  l)e  in  the  room  with  most  sunshine.  WhUe  (here 
is  fever  he  i^hvnhl  be  ai  rest  in  btd,  and  for  the  greater  part  of  each  day,  un- 
less the  weather  i-^  blustering  and  rainy,  the  windows  should  he  open,  wj  that 
the  patient  may  he  exposed  freely  to  the  fresh  air.  Ix)w  temperature  is  not 
a  contraindication.  If  there  U  a  lialcHmy  or  a  suitable  yard,  on  the  brif^hter 
days  the  patient  may  hr  vvnip])ed  up  antl  put  in  a  reclining  chair  or  on  a  .^^fa. 
The  important  thing  is  for  tlie  physician  to  emphasize  the  fact  that  neJtJicr 
the  cough,  fever,  night  sweats,  and  not  even  haemoptysis  eontraindicate  a  full 
exposure  to  the  fresh  air.  In  country  places  this  can  be  carried  out  much 
mort}  effectively.  1  always  advise  to  give  the  patient  an  almanac,  that  he  can 
tick  oft'  the  number  of  hours  of  sunshine.  In  the  summer  he  should  he  out 
of  do<>rs  for  at  least  elevt-u  or  twelve  hours,  and  in  winter  six  or  eight  liour&. 
At  night  the  room  should  be  cool  and  thoroughly  well  ventilated.  In  the 
early  stages  of  the  disease  with  much  fever,  it  may  require  several  months*  of 
this  rest  treatment  in  the  open  air  before  the  temperature  falls  to  normah 

(b)   Treat ttif'tti  in   Samdoria. — Perhaps  the  most  important  advance  in 
the  treatment  of^tuljerculosis  has  bec^n  in  the  establishment  in  favorable  locali- 
ties  of  institutions  in  which  patients  are  made  to  live  according  to  strict 
rules.     To  Brehmer,  of  G6l)ersdorf,  we  owe  the  successful  execution  of  this 
plan,  which  has  l>een  followed  in  Gennany  with  most  gi'atifying  results,     la 
the  United   States  the  zeal,  energy,  and  scientific  devotion  of   Edwanl  U 
Trudeau  have  demonstrated  its  feasibility,  and  the  Saranac  inntitutian  has 
beconu^  a  model  of  its  kind.     We  need  public  sanatoria  within  ca.sy  aects* 
of  the  large  cities,  in  which  cases  of  early  tul)erculosis  could  be  treait\l  at 
low  rates  or  at  the  pul>lic  cost.     Private  sanatoria  for  the  well-to-do  classes 
are  urgently  nee<leiL     The  result^  at  Gohersdorf,  Falkensteln.  and  Saranac 
demonstrate  the  great  importance  of  system  and  rigid  discipline  in  carrying 
out  a  successful  treatment  of  tuberculosis.    Within  the  pa-st  three  years  much 
has  been  done  both  in  the  United  States  and  Great  Britain  to  promote  the 
sanatorium  treatment  of  tuberculosis.     The  all -import  ant  matter  is  the  estab- 
lishment near  to  the  large  cities  of  public  sanatoria  for  the  treatment  of  ea;§e^ 
in  the  early  stages.     It  is  all-important   that  these  institutions  should  be 
placed  in  the  hands  of  nien  in  whoso  integrity  and  scientific  ability  the  ppv 
fession  has  full  eonfideuce.     There  should  ha  established  in  the  large  general 
hospital  special  out-patient  departments  for  tubercidous  patients,  froni  which. 
suitable  cases  could  be  sent  to  the  civic  sanatoria.     They  could  be  partly  self 
supporting,  as  many  patients  w^ould  pay  a  reasonable  sum  per  month.     ,^ 
useful  Directory  of  Institutions  for  Tuljcrculosis  in  the  I'nited  States  anc 
Canada  has  been  compiled  by  Lilian  Brandt,  and  publ!she<l  by  the  chariti 
organization  of  New  York  and  the  National  Association  for  the  Study  ol 
Tul>ereulosis. 

(/')   CHmattr  Treatmeni, — ^This,  after  all,  is  only  a  modification  of  th^ 
0|jen-air  method.     The  first  question  to  be  decidcnl  is  whether  the  patient  ii 
fit  to  be  sent  from  home.     In  many  instances  it  is  a  positive  hanlship.    A 
patient  with  well-marke<l  cavitie.s,  hectic  fever,  night  sweats,  and  emacia- 
tion ia  much  better  at  home,  and  the  ph\*§ician  should  not  be  too  nmch  indtE" 
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meed  by  the  importunities  of  the  sick  man  or  his  friends.  The  requirements 
of  a  suitable  climate  are  a  pure  atmosphere,  an  equable  temperature  not  sub- 
ject to  rapid  variations^  and  a  m^aximum  amount  of  sunshine.  Given  these 
three  factors,  and  it  makes  little  difference  where  a  patient  goes,  so  long  as  he 
lives  an  outdoor  life.  The  purity  of  the  atmosphere  is  the  first  consideration, 
and  it  is  this  requirement  that  is  met  so  well  in  the  mountains  and  forests. 
The  different  climates  may  be  grouped  into  the  high  altitudes,  the  dry,  warm 
climates,  and  the  moist,  warm  climates. 

Among  high  altitudes  in  the  United  States,  the  Colorado  resorts  are  the 
most  important.    Of  others,  those  in  Arizona  and  New  Mexico  have  been  grow- 
ing rapidly.     The  rarefaction  of  the  air  in  high  altitudes  is  of  benefit  in 
increasing  the  respiratory  movements  in  pulmonary  disease,  but  brings  about 
in  time  a  condition  of  dilatation  of  the  air-vesicles  and  a  permanent  increase 
in  the  size  of  the  chest  which  is  a  marked  disadvantage  when  such  persons 
attempt  subsequently  to  reside  at  the  sea-level.     The  great  advantage  of  these 
western  resorts  is  that  they  are  in  progressive,  prosperous  countries,  in  which 
t  man  may  find  means  of  livelihood  and  live  in  comfort.     In  Europe  the 
chief  resorts  at  high  altitudes  are  at  Davos,  Les  Avants,  and  St.  Moritz.     Of 
resorts  at  a  moderate  altitude,  Asheville  and  the  Adirondacks  are  the  best 
known  in  America.     The  Adirondack  cure  has  become  of  late  years  quite 
famous.     Objections  to  it  are  the  expense,  except  in  the  case  of  the  sana- 
torium, but  for  well-to-do  people  it  is  by  far  the  most  satisfactory  place. 
One  very  decided  advantage  is  that  after  arrest  of  the  disease  the  patient  can 
return  to  the  sea-level  without  any  special  risk.     The  cases  most  suitable  for 
high  altitudes  are  those  in  which  the  disease  is  limited,  without  much  cavity 
fonnation,  and  without  much  emaciation.     The  thin,  irritable  patients  with 
chronic  tuberculosis  and  a  good  deal  of  emphysema  are  better  at  the  sea-level. 
The  cold  winter  climate  seems  to  be  of  decided  advantage  in  tuberculosis,  and 
in  the  Adirondacks,  where  the  temperature  falls  sometimes  to  20**  or  even 
more  below  zero,  the  patients  are  able  to  lead  an  out-of-door  life  throughout 
the  entire  winter. 

Of  the  moist,  warm  climates,  in  this  country  Florida  and  the  Bermudas^ 
in  Europe  the  Madeira  Islands,  and  in  Great  Britain  Eastbourne,  Bourne- 
mouth, Torquay,  and  Falmouth  are  the  best  known. 

Of  the  dry,  warm  climates.  Southern  California  in  the  United  States  is 
the  most  satisfactory.  Many  of  the  health  resorts  in  the  Southern  States,  such 
»>  Aiken,  Thomasville,  and  Summerville,  are  delightful  winter  climates  for 
taberculous  cases.  Egypt,  Algiers,  and  the  Riviera  are  the  most  satisfactory 
wsorts  for  patients  from  Europe.  For  additional  information  on  the  subject 
of  climate,  particularly  in  America,  the  reader  is  referred  to  Solly's  work 
on  the  subject. 

Other  considerations  which  should  influence  the  choice  of  a  locality  are 
pwd  accommodations  and  good  food.  Very  much  is  said  concerning  the 
choice  of  locality  in  the  different  stages  of  pulmonary  tuberculosis,  but  when 
thedijjease  is  limited  to  an  apex,  in  a  man  of  fairly  good  personal  and  family 
hi«tonr,  the  chances  are  that  he  may  fight  a  winning  battle  if  he  lives  out  of 
4oor»  in  any  climate,  whether  high,  dry  and  cold,  or  low,  moist  and  warm, 
^ith  bilateral  disease  and  cavity  formation  there  is  but  little  hope  of  perma- 
^t  cnre,  and  the  mild  or  warm  climates  are  preferable. 
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IIL  Measitres  which,  by  their  Local  on  Cexeral  Acnox,  iXFt-cicKCK 
THE  TrBERCLLuus  PltocEbis. — Under  thia  heading  we  may  coiisiiU^r  tlte 
SfK^ific.  the  diel€tiL%  and  the  general  medicinal  treatment  of  tiibercnlosij?. 

{a)  Specific  'frcaimrni, — Tlie  u^  of  luberculin  has  bt?eii  in  great  part 
ahantioQi**!,  hut  tlie  roount  publications  of  Koch,  of  von  Behrin«r.  and  of 
Maraglrano  have  called  attention  again  to  itj^  pcif^.s-ible  value.  L.  Brown  lias 
puhlitjhe*!  rejiorte  of  169  casei*  treated  rith  tuberrnlin  at  Saranac  Lake,  43 
of  them  incipient  cases.  Of  the»e,  31  were  lUseharged  apparently  cured, 
l>  with  the  disease  arrested.  In  104  advanced  ea^es  30  were  discharged 
a|>parently  cured,  »5*i  with  the  tlisease  arrested.  For  Maragliano's  isenini, 
wUieti  liai^  t*een  ui^ed  extensively  in  Italy,  wry  favorable  restdt*  are  claimed. 
A.  E.  Wright  advisee  injc^cftions  of  Koch's  tuberculin  to  stimulate  tlie  forma- 
tion  of  protective  f^ubstance??  or  opsonins^  and  has  shown  that  in  patienti?  e<$ 
treated  the  pliagcmlic  index  increajies*  remarkably;  in  fact,  by  tlie  method 
deviled  Uy  himself  and  Douglas  the  progress  of  the  case  may  kje  accurately  fol- 
lowetl  (Clinical  Journal^  1U04).  Altogether  the  work  recently  done  on  the 
question  ha^^  U'cn  more  encouraging,  and  evidently  there  is  a  class  of  eases  ia 
which  tlie  tuberculin  nxay  he  uj^ed  with  advantage.  It  ia  well  to  begin  with 
doses  of  1  to  1.5  nuUigrammes. 

(b)  Dictefic  Treatment, — The  outlook  in  tuberculosis  depend!^  much 
upon  the  digei^tion.  It  is  rare  to  si*e  recovery  in  a  case  in  which  there  ii 
jjersistent  gaj^trie  trouble,  and  the  jjhysician  should  ever  hear  in  niiod  rhe 
fact  tliat  in  this  disease  the  primtr  9*itF  contrtil  the  pasititm.  The  early  niiUM?a 
and  lo^  of  appetite  in  many  eases  are  serious  ob^ack*s.  Hany  patients*  loathe 
food  of  all  kind)j,  A  change  of  air  or  a  sea  voyage  may  promptly  restore  the 
api>etite,  Wlien  either  of  these  is  impossible,  and  if,  ai^  is  almost  alwa\^  the 
ease,  fever  is  pn*j*ent,  the  patient  shouhl  be  placed  at  rest,  kept  in  th**  npcn 
air  nearly  all  day,  and  fed  at  stated  intervals  with  small  quantities  either  of 
milk,  buttermilk,  or  koumyss,  alternating  if  necessary  with  meat  juice  and 
vgg  albumiiL  Some  cases  which  are  disturbed  by  eggB  and  mUk  do  wt4]  on 
kounivss.  It  may  hi*  necessary  to  resort  to  Debove's  metliod  of  over-alimftita- 
tion  or  forced  fei^di ng.  The  stomach  is  first  wa&hed  out  with  cold  water,  and 
then,  through  the  tube,  a  mixture  is  given  containing  a  litre  of  milk,  an  egg, 
ajid  100  grammes  of  very  finely  jiowdered  meat.  This  is  given  threi?  tirne^  a 
day.  Sometimes  the  patients  will  take  tliis  mixture  without  the  unpleasant 
neee>sity  of  the  stomach-tube.  in  which  case  a  smaller  amount  may  \n^  given. 
Raw  egg^  are  very  statable  for  the  purpose  of  over- feeding,  and  may  he  taken 
in  the  intervals  k^tween  the  meds.  Beginning  with  one  three  times  a  day  the 
numlier  may  be  inrreased  to  two,  three,  or  even  four  at  a  timet.  In  the  (ter- 
man  sanatoria  a  ver>*  special  feature  is  thig  over-feeding,  even  when  fever  i# 
present.  R.  W.  Philip  advises  a  mw  meat  diet — ^zoomotherapy — half  a  fiouiid 
lliri*e  times  a  day»  eitlier  minced  or  as  a  wup. 

In  many  cases  the  digestion  is  not  at  all  disturbed  and  the  patient  f^m 
take  nn  ordinary  diet.  It  is  remarkable  how  rapidly  the  appetite  and  digw- 
tion  improve  on  the  fre^h-air  treatment,  even  in  case<  which  have  to  refnsa- 
in  the  city.  Care  should  be  taken  that  the  medicines  do  not  distTrrb  the  ^i 
aeJi,  Not  infrequently  the  swet^t  f?>Tups  ui*ed  in  the  cough  mixtiireg,  ood-ti 
oil,  creasote,  and  the  h>"popho^phites  produce  irritation,  and  by  interfering 
vrith  digestion  do  more  tiarm  than  good.     On  the  other  hand,  tlie  hitter  tooiev 
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with  acids^  and  the  various  malt  preparations  arc  often  in  these  eases  most 
satisfactory.  The  indications  for  alcohol  in  tuberculosis  are  enfeebled  diges- 
tion with  fever,  a  weak  heart,  and  rapid  pulse.  A  routine  administration  is 
not  advisable,  and  there  is  no  evidence  that  its  persistent  use  promotes  fibroid 
processes  in  the  tuberculous  areas.  In  the  advanced  stages,  particularly  when 
the  temperature  is  low  between  eight  and  ten  in  the  morning,  whisky  and 
milk,  or  whisky,  egg,  and  milk  may  be  given  with  great  advantage.  The  red 
wines  arc  also  beneficial  in  moderate  quantities. 

(c)  Oeneral  Medical  Treatment, — No  medicinal  agents  have  any  special 
or  peculiar  action  upon  tuberculous  processes.  The  influence  which  they 
exert  is  upon  the  general  nutrition,  increasing  the  physiological  resistance, 
and  rendering  the  tissues  less  susceptible  to  invasion.  The  following  are 
the  most  important  remedies  which  seem  to  act  in  tliis  manner : 

Creosote,  wliich  may  be  administered  in  capsules,  in  increasing  doses, 
beginning  with  1  minim  three  times  a  day  and,  if  well  borne,  increasing  the 
dose  to  8  or  10  minims.  It  may  also  be  given  in  solution  with  tincture  of 
cardamoms  and  alcohol.  It  is  an  old  remedy,  strongly  recommended  by 
Addison,  and  the  reports  of  Jaccoud,  Fraentzel,  and  many  others  show  that 
it  has  a  positive  value  in  the  disease.  Guaiacol  may  be  given  as  a  substitute, 
either  internally  or  hypodermically. 

Cod'livcr  Oil. — In  glandular  and  bone  tuberculosis,  this  remedy  is  un- 
doubtedly beneficial  in  improving  the  nutrition.  In  pulmonary  tuberculosis 
its  action  is  less  certain,  and  it  is  scarcely  worthy  of  the  unbounded  confidence 
which  it  enjoyed  for  so  many  years.  It  should  be  given  in  small  doses,  not 
more  tlian  a  teaspoonful  three  times  a  day  after  meals.  It  seems  to  act  better 
in  children  than  in  adults.  Fever  and  gastric  irritation  are  contraindica- 
tions to  its  use.  When  it  is  not  well  borne,  a  dessertspoonful  of  rich  cream 
three  times  a  day  is  an  excellent  substitute.  The  clotted  or  Devonshire  cream 
is  preferable. 

The  Hypophosphites. — ^These  in  various  forms  are  useful  tonics,  but  it  is 
doubtful  if  they  have  any  other  action.  They  certainly  exercise  no  specific 
influence  upon  tubercle.  They  may  be  given  in  the  form  of  the  syrup  of  the 
hypophosphites  of  calcium,  sodium,  and  potassium  of  the  U.  S.  P. 

Arsenic, — There  is  no  general  tonic  more  satisfactory  in  cases  of  tuber- 
culosis of  all  kinds  than  Fowler's  solution.  It  may  be  given  in  5-minim  doses 
three  times  a  day  and  gradually  increased ;  stopping  its  use  whenever  unpleas- 
int  symptoms  arise,  and  in  any  case  intermitting  it  every  third  or  fourth  week. 
Treatment  by  compressed  air  is  in  many  cases  beneficial,  and  under  its 
use  the  appetite  improves,  there  is  gain  in  weight,  and  reduction  of  the  fever. 
The  air  may  be  saturated  with  creasote. 

IV.  Theatment  of  Special  Symptoms  in  Pulmonary  Tuberculosis. — 
(a)  The  Fever. — There  is  no  more  difficult  problem  in  practical  therapeutics 
thtn  the  treatment  of  the  pyrexia  of  tuberculosis.  The  patient  should  be 
»t  rest,  and  in  the  open  air  for  a  definite  number  of  hours  daily.  Fever  does 
'*'>t  eontraindicate  an  out-of-door  life,  but  it  is  well  for  patients  with  a  tem- 
I*riture  above  100.5®  to  be  at  rest.  For  the  continuous  pyrexia  or  the  roniit- 
^t  type  of  the  early  stages,  quinine,  small  doses  of  digitalis,  and  the  salicyl- 
^  may  be  tried ;  but  they  are  uncertain  and  rarely  reliable.  Under  no 
^ii^iunustances  is  that  priceless  remedy,  quinine,  so  much  abused  as  in  the 
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ftiver  of  tub«rcalot^u.  In  large  doees  it  has  a  moderate  antipyretic  ao 
tion,  i)ut  it  in  jutft  in  these  efficient  doses  that  it  is  so  apt  to  disturb  the 
stomach. 

Antipyrin  and  andfebiin  may  be  used  cautiously;  but  it  is  better,  when 
the  fever  rxset  above  I^>^,  to  rely  upon  cold  sponging  or  the  tepid  bath,  grad- 
ually cooled.  Silien  softening  has  taken  place  and  the  fever  assumes  the  char- 
acterU^ric  seprie  type,  the  problem  becomes  still  more  difficult.  As  shown  by 
Chart  XII  (which  is  not  by  any  means  an  exceptional  one),  the  pyrexia,  at 
thL^  srage.  laifts  only  for  twelve  or  fifteen  hours.  As  a  rule  there  are  not  more 
than  from  eight  to  tm  hours  in  which  the  fever  is  high  enough  to  demand  anti- 
pyretic tieatmait.  Sometimes  antifebrin,  given  in  2-grain  doses  every  hour 
for  tliree  or  four  hours  before  the  rise  in  temperature  takes  place,  either  pre- 
veut5>  entirely  or  limits  the  paroxysm.  If  the  temperature  begins  to  rise 
bccwwn  two  and  three  in  the  afternoon,  the  antifebrin  may  be  given  at  eleven, 
twelve,  one.  and,  if  necessary,  at  two.  It  answers  better  in  this  way  than  given 
in  the  single  doses.  Careful  sponging  of  the  extremities  for  from  half  an 
hour  to  an  hour  during  the  height  of  the  fever  is  useful.  Quinine  is  of  little 
beucrtt  in  this  type  of  fever;  the  salicylates  are  of  still  less  use. 

(b)  SM;eating. — Atropine,  in  doses  of  gr.  tK-A*  ^^^  ^^^  aromatic  sul- 
phuric acid  in  large  doses,  are  the  best  remedies.  When  there  are  cough  and 
lUKturual  Restlessness,  an  eighth  of  a  grain  of  morphia  may  be  given  with  the 
atri>piue.  Muscarin  (til  v  of  a  l-per-cent  solution),  tincture  of  nux  vomica 
( »il  \xx),  picrotoxin  (gr.  ^)  may  be  tried.  The  patient  should  use  light  flan- 
nel uight-ilresses,  as  the  cotton  night-shirts,  when  soaked  with  perspiration, 
have  a  verv  unpleasant  cold,  clammy  feeling. 

((')  Tlie  cough  is  a  troublesome,  though  necessar}^,  feature  in  pulmonary 
tuWrcuU>sis.  Unless  ver)*  worrying  and  disturbing  sleep  at  night,  or  so  severe 
as  to  priKhu^^  vomiting,  it  is  not  well  to  attempt  to  restrict  it.  When  irrita- 
tive and  bronchial  in  character,  inhalations  are  useful,  particularly  the  tinc- 
tim*  of  benzoin  or  preparations  of  tar,  creasote,  or  turpentine.  The  throat 
xhoiiKl  W  ean»fully  examined,  as  some  of  the  most  irritable  and  distressing 
fi>rnis  of  ii>ugh  in  phthisis  result  from  laryngeal  erosions.  The  distressing 
nvHiurnal  iH>ugh,  which  begins  just  as  the  patient  gets  into  bed  and  is  prepar- 
ing to  fall  asleep,  requires,  as  a  rule,  preparations  of  opium.  Codeia,  in 
ijuurter-  or  half-grain  doses,  or  the  syrupus  codeiae  (5  j)  may  be  given.  An 
e\eellent  a>nibination  for  the  nocturnal  cough  of  phthisis  is  morphia  (gr.  i-J), 
dilute  hvdiHH\vanie  acid  (tR  ij-iij),  and  syrup  of  wild  cherry  (5  j).  The  spirits 
\»r  eliloiH>forni,  H.  P.,  or  the  mistura  chloroformi,  U.  S.  P.,  or  Hoffman's  ano- 
iluu\  >(iven  in  whisky  before  going  to  sleep,  are  efficacious.  Mild  counter- 
irritution,  or  the  application  of  a  hot  poultice,  will  sometimes  promptly  relieve 
the  eou>;[h.  The  morning  cough  is  often  much  relieved  by  taking  immedi- 
ately alter  getting  up  a  glass  of  hot  milk  or  a  cup  of  hot  water,  to  which  15 
^Muiuji  of  hiearbonate  of  sotla  have  been  added.  In  the  later  stages  of  the  dis- 
i^M\  when  vavities  have  formed,  the  accumulated  secretion  must  be  expec- 
loiatvHl  and  the  paroxysms  of  coughing  are  now  most  exhausting.  The  seda- 
tisert,  sueli  as  morphia  and  hydrocyanic  acid,  should  be  given  cautiously.  The 
uroiuutie  spirit  of  ammonia  in  full  doses  helps  to  allay  the  paroxysm.  When 
^lu^  e\jKvtoration  is  profuse,  creasote  internally,  or  inhalations  of  turpentine 
and  KuUne,  or  oil  of  eucah'ptus,  are  useful.     For  the  troublesome  dysphagia 
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Mpng  ^tttioD  of  c-octtine  (gr.  s)  with  boric  acid  (gn  v)   in  glycerine  and 

»*\d)  For  the  diarrhau  large  doses  of  bismuth,  combined  with  Dover  \\ct\\- 
IVt  aod  small  sliirch  enema ta.  with  or  without  opium,  may  be  given.  The 
kcetate  of  load  and  opiura  pill  often  acts  prorajitly,  and  the  acid  diarrho'a 
p,  dilate  acetic  aeid  (ill  x-xv),  morphia  (gr,  J),  and  acetate  of  lead 
'Hi)'  "^^y  be  tried. 

If  tn^atment  of  the  hiemoptyt^i^  will  he  considered  in  the  section 

lage  from  the  lungs.     Dyspnu?a  is  rarely  a  prominent  symptom 
^t  in  the  advanc^l  i^tages,  when  it  may  be  very  tronblenome  and  distress- 
Ammonia  and   morphia,  cautiously  administered,  may  he  used. 
If  the  pleuritic  pains  are  t^evere,  the  side  may  l>e  strapped,  or  painte<l  with 
ai*  of  iodine.     The  dyspeptic  syinptonis   require  careful   treatment,  as 
Inutlook  in  individual  ciuiei«  depends  much  upon  the  condition  of  tlie  stoTU- 
Hmaii  doj^es  of  calomel  and  soda  often  allay  the  diistresslng  nausea  of 


XXXIV.     LEPBOSY. 

Beflnition* — A  chronic  infectious  disease  caused  by  Bacillu.^  lepra",  charae- 

^iped  by  the  presence  of  tubercular  nodule.s  in  the  skin  and  mucous  mem- 

Hbts  (tubercuiar  leprasy)  or  by  changes  in  the  nerves  (anaesthetic  leprosy). 

K\  fim  tht»^  forms  may  be  separate,  but  ultimately  both  are  combined,  and 

inihf  characteri^stic  tubercular  form  there  are  disturbances  of  sensation. 

listofy. — The  disease  appears  to  have  prevailed  in  Egypt  even  so  far  hack 
Hthiti*  or  (our  thousand  years  before  Christ.     The  Hebrew  writers  make 
pBiy  referenc*e*  to  it,  but,  as  is  evident  from  the  description  in  Leviticus, 
•mr  different  forms  of  skin  diseases  were  embraced  under  the  term  leprosy. 
iBtb  in  T    '       Lfid  in  China  the  affection  was  also  known  many  centuries  l>e- 
bi^tlki  ifi  era.     The  old  (ireek  and  Roman  pliysicians  were  perfwily 

Ittiliar  with  it*  n»anifestations.  As  evidence  of  a  pre-Columbian  existence 
tf  l^rosy  in  America,  Ashmcad  refers  to  the  old  pieces  of  Peruvian  pottery 
mMiwming  deformities  suggestive  of  this  disease.  '  Throughout  the  middle 
Ip^lcpimr  prevailed  extensively  in  Europe,  and  the  number  of  lej»er  asylums 
WImi  stiinated  as  at  least  20,000.  During  the  sixteenth  century  it  grad- 
iiUv  ifoeliiwiL 

The  prise  essays  of  the  National  Leprosy  Committee,  the  Transactions 
•I  tht  Gk*rlin  Leprogy  Conference,  and  the  new  journal.  Lepra  Bibliolheca 
liieniljoiialiii  ( tUOO),  will  be  found  invahmblc  to  young  men  g«>ing  to  India, 
|AiBi«  or  the  Philippine**.  The  wide-sjiread  distribulion  of  the  disease  as 
^B  as  the  awakened  interest  in  it  are  well  shown  in  the  31  pages  of  rofer- 
PEi  ill  the  recently  ii?8ued  (1904)  volume  of  the  Index  Catalogue  (second 
ToL  ix). 
Siflfrtpliical  Dittribution, — In  Europe  leprosy  prevails  in  Icehimi  Xor- 
•Ijr  aed  Sweden,  parts  of  Russia,  particularly  about  Dorpat.  Riga,  an<l  the 
^,  sod  in  certain  provinces  of  Spain  and  I'ortugah  In  Great  Britain 
are  now  all  importwl, 
lTuii<^  Static  there  are  three  important  foci :  T^uisiann,  in  which 
has  \mm  known  since  1785,  and  has  of  la»e  increased.     The  state- 
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ment  that  it  was  introduced  by  the  Acadians  does  not  seem  to  me  very  likely, 
since  the  records  of  its  existence  in  Nova  Scotia  and  New  Brunswick  do  not 
date  back  to  that  period.  Dyer  estimates  that  there  are  at  least  524  cases 
in  the  United  States,  a  majority  of  them  in  Louisiana  and  Florida.  In 
Minnesota  with  the  Norwegian  colonists  about  170  lepers  are  known  to  have 
settled.  The  disease  has  steadily  decreased.  Bracken  writes  (November  2, 
1904)  that  there  are  only  10  known  cases  of  leprosy  in  Minnesota  at  present, 
a  gradual  reduction  since  1897,  when  there  were  21 ;  4  of  these  10  cases  are 
from  Sweden.  One  of  the  cases  is  a  native,  bom  of  Norwegian  parents. 
Bracken  says  there  are  at  least  two  native-bom  lepers  in  the  State  of  Minne- 
sota. The  Leprosy  Commission  (1902)  of  the  United  States  collected  records 
of  278  cases,  145  bom  in  the  United  States,  120  in  foreign  countries;  18G 
probably  contracted  the  disease  in  the  United  States. 

The  few  cases  seen  in  the  large  cities  of  the  Atlantic  coast  are  imported. 

In  the  Dominion  of  Canada  there  are  foci  of  leprosy  in  two  or  three 
counties  of  New  Brunswick,  settled  by  French  Canadians,  and  in  Cape  Breton, 
Nova  Scotia.  The  disease  appears  to  have  been  imported  from  Normandy 
about  the  end  of  the  last  century.  The  number  of  cases  has  gradually  les- 
sened. Dr.  A.  C.  Smith,  the  physician  in  charge  of  the  lazaretto,  at  Tracadie, 
New  Brunswick,  reports  under  date  of  October  11,  1904,  that  there  are  14 
lepers  at  present  under  his  care — 9  males  and  5  females,  with  2  outside  soon 
to  l)e  admitted.  Of  these,  3  are  immigrant  Icelanders  from  Manitoba;  1  is 
a  negro  from  the  West  India  Islands.  Dr.  Smith  states  that  segregation  is 
gradually  stamping  out  the  disease  in  New  Bnmswick.  The  cases  have  dwin- 
dled from  about  40  to  half  that  number.  In  Cape  Breton  it  has  almost  dis- 
apjHmred.  A  few  cases  are  met  with  among  the  Icelandic  settlers  in  Mani- 
toba, and  with  the  Chinese  the  affection  has  been  introduced  into  British 
Columl)ia.  In  the  various  provinces  of  the  Philippine  Islands  there  were 
reported  in  Octol)cr,  1904,  3,803  lepers. 

Leprosy  is  endemic  in  the  West  India  Islands.  It  also  occurs  in  Mexico 
and  throughout  the  Southern  States.  In  the  Sandwich  Islands  it  spread  rap- 
idly after  1800,  and  strenuous  attempts  have  been  made  to  stamp  it  out  by 
s(»gn»gating  all  lepers  on  the  island  of  Molokai.  In  1904  there  were  856  lepers 
in  the  settlement. 

In  British  India,  according  to  the  Ijcprosy  Commission,  there  are  100,000 
loj)ors.  ^Phis  is  probably  a  low  estimate.  In  China  leprosy  prevails  exten- 
sively. In  South  Africa,  it  has  increased  rapidly.  In  Australia,  New 
Z(?aland,  and  the  Australasian  islands  it  also  prevails,  chiefly  among  the  Chi- 
nese. The  essays  of  Ashburton  Thompson  and  James  Cantlie  deal  fully  with 
hiprosy  in  China,  Australia,  and  the  Pacific  islands. 

Etiology. — Bacillus  leprie,  discovered  by  Hansen,  of  Bergen,  in  1871,  is 
univ(jrsally  recognized  as  the  cause  of  the  diseas(\  It  has  many  point^s  of  re- 
sem])lan(e  to  the  tubercle  bacillus,  but  can  be  readily  differentiated.  It  is  cul- 
tivated with  extreme  dilliculty,  and,  in  fact,  there  is  some  doubt  as  to  whether 
it  is  capable  of  growth  on  artificial  media. 

MoDKs  OF  IxFi-X'Tiox. — (a)  Inoculation, — While  it  is  highly  probable  that 
leprosy  niiiy  be  contracted  by  accidental  inoculation,  the  experimental  evi- 
(lonvG  is  as  yet  inconclusive.  With  one  possible  exception  negative  resultii 
have  followed  the  attempts  to  reproiluce  the  disease  in  man.     The  Hawaiian 
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oonvict  under  sentence  of  death,  who  was  inoculated  on  September  30,  1884, 
by  Aming,  four  weeks  later  had  rheumatoid  pains  and  gradual  painful  swell- 
ing of  the  ulnar  and  median  nerves.  The  neuritis  gradually  subsided,  but 
there  developed  a  small  lepra  tubercle  at  the  site  of  the  inoculation.  In  1887 
the  disease  was  quite  manifest,  and  the  man  died  of  it  six  years  after  inocula- 
tion. The  case  is  not  regarded  as  conclusive,  as  he  had  leprous  relatives  and 
lived  in  a  leprous  country. 

(6)  Ueredity. — For  years  it  was  thought  that  the  disease  was  transmitted 
from  parent  to  child,  but  the  general  opinion,  as  expressed  in  the  recent 
Leprosy  Congress  in  Berlin,  was  decidedly  against  this  view.  Of  course,  the 
possibility  of  its  transmission  can  not  be  denied,  and  in  this  respect  leprosy 
and  tuberculosis  occupy  very  much  the  same  position,  though  men  with  very 
wide  experience  have  never  seen  a  new-born  leper.  The  youngest  cases  are 
rarely  under  three  or  four  years  of  age. 

(r)  By  Contagion, — The  bacilli  are  given  off  from  the  open  sores;  they 
are  found  in  the  saliva  and  expectoration  in  the  cases  with  leprous  lesions 
in  the  mouth  and  throat,  and  occur  in  very  large  numbers  in  the  nasal  secre- 
tion.    Sticker  found  in  153  lepers,  subjects  of  both  forms  of  the  disease, 
bacilli  in  the  nasal  secretion  in  128,  and  herein,  he  thinks,  lies  the  chief 
source  of  danger.     Schaffer  was  able  to  collect  lepra  bacilli  on  clean  slides 
placed  on  tables  and  floors  near  to  lepers  whom  he  had  caused  to  read  aloud. 
The  bacilli  have  also  been  isolated  from  the  urine  and  the  milk  of  patients. 
It  seems  probable  that  they  may  enter  the  body  in  many  ways  through  the 
mucous  membranes  and  through  the  skin.     Sticker  believes  that  the  initial 
lesion  is  in  an  ulcer  above  the  cartilaginous  part  of  the  nasal  septum.     One 
of  the  most  striking  examples  of  the  contagiousness  of  leprosy  is  the  follow- 
ing: "In   1860,  a  girl  who  had  hitherto  lived  at  Holstfershof,  where  no 
lepiYfcsy  existed,  married  and  went  to  live  at  Tarwast  with  her  mother-in-law, 
who  was  a  leper.     She  remained  healthy,  but  her  three  children  (1,  2,  3) 
became  leprous,  as  also  her  younger  sister  (4),  who  came  on  a  visit  to  Tar- 
wast and  slept  with  the  children.     The  younger  sister  developwl  leprosy  after 
returning  to  Holstfershof.     At  the  latter  place  a  man  (5),  fifty-two  years  old, 
who  married  one  of  the  ^younger  sisters'  children,  acquired  leprosy;  also  a 
relative  (<»),  thirty-six  years  old,  a  tailor  by  occupation,  who  frequented  the 
boui^e,  and  his  wife  (7),  who  came  from  a  place  where  no  leprosy  existed. 
Tbo  two  men  last  mentioned  are  at  present   (1897)   inmates  of  the  leper 
Mu»»  at  Dorpat."     There  is  certain  evidence  to  show  that  the  disease  may 
1«*  spread  through  infected  clothing,  and  tlie  high  percentage  of  washerwomen 
amonjj  lepers  is  also  suggestive. 

CoNniTioNS  INFLUENCING  INFECTION. — The  disease  attacks  persons  of  all 
^.  We  do  not  yet  understand  all  the  conditions  necessary.  Evidently 
lboclos«>st  and  most  intimate  contact  is  essential.  The  doctors,  nurses,  and 
Sisters  of  Charity  who  care  for  the  patients  are  very  rarely  attackiHl.  In  the 
Ittareito  at  Tracadie  not  one  of  the  Sisters  who  for  more  than  forty  years 
kave  80  faithfully  nurse<l  the  lepers  has  contracted  the  disease.  Father 
I^mian,  in  the  Sandwich  Islands,  and  Father  Boglioli,  in  New  Orleans, 
^h  fell  victims  in  the  discharge  of  their  priestly  duties.  There  has  long 
»*Q»  an  idea  that  possibly  the  disease  may  be  associated  with  soin(»  sjiecial 
I^Wof  fooil.  and  Jonathan  Hutchinson  ])elieves  that  a  fish  diet  is  the  terlium 
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(juitJ,  which  either  renders  the  patient  sujHieplihk*  or  witii  which  ih*-  fm 
may  be  taken. 

Morbid  Anatomy, — The  h^prasy  tuhercleK  consist  of  gruriuloiuaitms  ii?*.< 
made  up  of  cells  i»f  various  sizes  in  a  cotmective-tisi?ue  matrix.  The  haeilli 
in  extraordinary  niimhers  lie  partly  between  and  partly  \n  the  cells.  Tlio 
process  gradually  involves  (he  skin,  giving  rise  to  tidH*rou.s  outgi'owthi^  with 
intervening  areas  of  ulceration  or  cicatrization,  which  in  the  face  may  griwl- 
ually  produce  the  so-culled  fades  leoniina.  The  mucous  uiemljrane**.  partieu* 
larly  the  conjunctiva,  the  cornea,  and  the  larynx  may  gradually  be  involvwl. 
In  many  case8  deep  ulcers  form  which  result  in  extensive  loss  of  substance 
or  loss  of  fingers  or  toes,  the  j^o-called  lepra  fnudlaru.  In  anjesthetic  lejirosy 
there  is  a  peripheral  neuritis  due  to  the  deveio[>nu?nt  of  the  Imcilli  in  the  ner>'e- 
tihres.  Indeed^  this  involvement  af  the  nerves  plays  a  primary  part  in  the 
etiology  of  many  of  the  imi>ortant  features,  particularly  the  trophic  clxangc** 
in  the  skin  and  the  disturbances  of  sensation. 

Clinical  Porms. — (a)  TtiBKiicrLAR  Leprosy. — Prior  to  the  appearance 
of  the  nod u Irs  tiicre  are  areas  of  cutaneous  erythema  wliicli  may  Ir*  sliur|ily 
defined  and  often  hypersvsthetic.  This  is  sometimes  known  as  maruhr 
leprosy.  The  atfected  spots  in  time  become  pigmented.  In  some  instancei 
this  superiicial  change  continues  without  the  development  of  nodulci^,  the  an*a* 
l)ecoitie  anaesthetic,  tlie  pigment  gradually  disappears,  and  the  skin  gets  ^»er- 
f(M!tly  white — ^the  lepra  aWa,  Among  the  patients  at  Tracadie  it  wa*  particu- 
larly interesting  to  see  three  or  four  in  this  early  stage  presenting  on  the  face 
and  forearms  a  patchy  erythema  with  slight  swelling  of  the  skin.  The  diag- 
nosis of  the  condition  is  perfetHly  clear,  though  it  may  be  a  long  time  l>efo«» 
any  other  than  sensory  changes  develop.  The  eyelashes  and  eyebrows  and  the 
hairs  on  the  face  fall  out.  The  mucous  membranes  tinaliy  become  involvHl, 
particularly  of  the  mouth,  throat,  and  lar>Tix;  the  voice  beconicft  lian^h  and 
finally  aphonic.  Death  results  not  infrequently  from  the  laryngeal  compli- 
cations and  aspiration  pneumonia.  The  conjunetivfe  are  frequently  attacked, 
and  the  sight  is  lost  by  a  leprous  keratitis. 

{b)  Anaesthetic  Leprosy. — This  remarkable  form  has,  in  characteristic 
cases^  no  external  resemblance  whatever  to  the  other  variety.     It  muallr 
begins  with  pains  in  the  limbs  and  areas  of  hypersesthesia  or  of  niunbnesft. 
Very  early  there  may  be  trophic  changes,  seen  in  the  formation  of  small  bulhi? 
(HilUs).     Macula*  appear  upon  the  trunk  and  extremities,  and  after  peri^ist- 
ing  for  a  variable  time  gradually  disappear,  leaving  areas  of  amesthesia,  but 
the  loss  of  sensation  may  come  on  independently  of  the  outbreak  of  macvdie* 
The  nerve-trunks,  where  superficial,  may  l>e  felt  to  be  large  and  nodular.     The 
trophic  disturbances  art*  usually  marked.     Pemjihigus-like  buUse  develop  in 
the  afTectt»d  areas,  which  break  and  leave  ulcers  which  may  l>c  very  destruct]%*c^ 
The  fingers  and  toes  are  liable  to  contracturej  and  to  necrosis,  .so  that  in. 
chronic  cases  the  phalanges  are  lost.     The  course  of  ana?sthetic  leprosy  t»l 
exlraordinurily  chronic  and  may  persist  for  years  without  leading  to  ninclm 
deformity,     Une  of  the  most  prominent  clergymen  on  this  continent  had  amw— i 
thetic  leprosy  for  more  than  thirty  years,  w^hich  did  not  seriously  interfi 
with  his  usefulness,  and  not  in  the  slightest  with  his  career. 

Dia^oaia.— Even  in  the  early  stage  the  dusky  en-thematou*  macula? 
hypera^stheeia  or  areas  of  anesthesia  are  very  characteristic.     In  an  advaQi^*dl 
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grade  neither  the  tubercular  nor  anaesthetic  forms  could  possibly  be  mistaken 
for  any  other  affection.  In  a  doubtful  case  the  microscopical  examination  of 
an  excised  nodule  is  decisive. 

Txeatment. — There  are  no  specific  remedies  in  the  disease.  The  gurjun 
and  chaulmoogra  oils  have  been  recommended,  the  former  in  doses  of  from 
5  to  10  minims,  the  latter  in  2-drachm  doses.  Calmette's  antivenene,  20  to 
30  c.  c,  subcutaneously,  has  been  followed  by  remarkable  results  in  a  few  cases. 
S^regation  should  be  compulsory  in  all  cases  except  where  the  friends  can 
show  that  they  have  ample  provision  in  their  own  home  for  the  complete  isola- 
tion and  proper  care  of  the  patient. 

XXXV.    INFECTIOUS    DISEASES    OF   DOUBTFUL 

NATURE. 

(1)  Febricula — Ephemeral  Fever. 

Definition. — Fever  of  slight  duration,  probably  depending  upon  a  variety 
uf  causes. 

A  febrile  paroxysm  lasting  for  twenty-four  hours  and  disappearing  com- 
pletely is  spoken  of  as  ephemeral  fever.     If  it  persists  for  three,  four,  or 
more  days  without  local  Section  it  is  referred  to  as  febricula. 
The  cases  may  be  divided  into  several  groups: 

(a)  Those  which  represent  mild  or  abortive  types  of  the  infectious  dis- 
eases. It  is  not  very  unusual,  during  an  epidemic  of  typhoid,  scarlet  fever, 
or  measles,  to  see  cases  with  some  of  the  prodromal  symptoms  and  slight  fever, 
which  persist  for  two  or  three  days  without  any  distinctive  features.  I  have 
already  spoken  of  these  in  connection  with  the  abortive  type  of  typhoid  fever. 
Possibly,  as  Kahler  suggests,  some  of  the  cases  of  transient  fever  are  due  to 
the  rheumatic  poison. 

(6)  In  a  larger  and  perhaps  more  important  group  of  cases  the  symp- 
tom* develop  with  dyspepsia.  In  children  indigestion  and  gastro-intestinal 
catarrh  are  often  accompanied  by  fever.  Possibly  some  instances  of  longer 
duration  may  be  due  to  the  absorption  of  certain  toxic  substances.  Slight 
ft'ver  has  been  known  to  follow  the  eating  of  decomposing  substances  or  the 
<lrinking  of  stale  beer;  but  the  gastric  juice  has  remarkable  antiseptic  prop- 
erties, and  the  frequency  with  which  persons  take  from  choice  articles  which 
we "  high,''  shows  that  poisoning  is  not  likely  to  occur  unless  there  is  existing 
inistro-intestinal  disturbance. 

(f)  Cases  which  follow  exposure  to  foul  odors  or  sewer-gas.  That  a 
felirile  paroxysm  may  follow  a  prolonged  exposure  to  noxious  odors  has  long 
Iwm  recognized.  The  cases  which  have  been  described  under  this  heading 
»re  of  two  kinds :  an  acute  severe  form  with  nausea,  vomiting,  colic,  and 
^ever,  followed  perhaps  by  a  condition  of  collapse  or  coma ;  secondly,  a  form 
of  low  fever  with  or  without  chills.  A  good  deal  of  doubt  still  exists  in 
the  minds  of  the  profession  about  these  cases  of  so-called  sewer-gas  poison- 
^.  It  is  a  notorious  fact  that  workers  in  sewers  are  remarkably  free  from 
^^•CMe,  and  in  many  of  the  cases  which  have  been  reported  the  illness  may 
bw«  been  only  a  coincidence.  There  are  instances  in  which  persons  have 
^  taken  ill  with  vomiting  and  slight  fever  after  exposure  to  the  odor  of  a 


364 


SPECIFIC  INFECTIOUS  DISEASES. 


vury  (ifTeiisivt*  piwi  mnrtcui.  WliL'tlier  f  rue  nr  imt,  ilic  u\vi\  in  ilniily  implnnUH] 
in  the  minds  of  tht*  laity  that  very  powerful  odors  from  dc>corai)06iri^  matters 
may  jiroduco  sickness, 

(d)  Many  caso,s  duul»tlo88  depend  upon  slight  uiirLH:ognizod  lesion*,  «ncli  m 
toiiiiiUitis  or  occasionally  an  ahortivc  or  larval  jmuumoiiiiu  f'hildn-ii  nn? 
much  more  frequently  aifecled  than  adultn. 

The  sijmptoms  set  in,  as  a  rule,  abruptly,  thon;f:jli  in  some  instaiuxji*  there 
may  have  been  preliminary  mdlaLse  and  indisposition.  Headache,  I088  of 
appef  ite,  and  furred  tongue  are  present.  The  urine  is  i^canty  and  Idgh-eolored, 
the  fever  ranges  froiu  li*!'"  to  11)3°,  soinetirnes  in  eluhlren  it  risc^H  higher. 
The  cheeks  may  he  flushed  and  the  patient  has  the  «)utward  manifestations  of 
fever.  In  children  there  may  be  bronchial  catarrh  with  slight  cough. 
Herpes  on  tlie  lips  is  a  eornmou  ifyniptom.  Oeea^sionMlly  ir*  children  the  cere- 
bral  8y mptoni.s  are  niarktxl  at  the  outset,  and  tliere  may  be  irritation,  re^tlejse- 
ne«8,  and  noc^turnal  delirium.  The  fever  tenniuatei*  abruptly  by  erisi.s  from 
the  !4t*rond  to  the  fourlli  day;  in  Bome  instaneeg  it  may  continue  ffir  a  w<tcL 

The  dmgnosh  generally  resti?  upon  the  absence  of  local  manife^iationA, 
particularly  th<*  characteristic  i?kin  rashes  of  the  eruptive  fevers,  and  rnci?it 
important  of  all  the  rapid  disappearance  of  the  pyrexia.  Tlie  cascrt  nnx^t 
readily  recognized  are  those  with  acute  gastro-intestinal  disturbance. 

The  Irealment  is  that  of  mild  pyrexia — rc-st  in  bed,  a  laxative,  and  a  fever 
mixture  containing  nitrate  of  potassium  and  sweet  spirits  of  nitxe. 


{2}  iNFECTions  Jaundick. 

Mpidemui  Catarrhal  Jauridice  (Weira  Disease). 

Local  and  wide-spread  outbreaks  of  jaimdiee  have  l)een  known  for  y 


Three  or  four  cases  may  occur  in  one  house,  or  many  persons  in  an  institu* 
tion  are  attaeke^l^  or  the  disease  becomes  wide- spread  in  a  community.  In 
Great  Britain  this  epidemic  form  is  rare.  In  the  UnitM  States  many  oat- 
breaks  have  occurred.  It  prevailed  extensively  in  North  Carolina  in  1S«I1>- 
1900,  and  a  fatal  case  of  that  epidemic  came  under  my  observation.  In  Syria, 
in  Greece,  in  Egypt  (Sandwith),  in  India  (S.  Anderson),  and  in  South  Africa 
during  the  Boer  war  (H.  B.  Matheas),  epidemics  have  Ijcen  described*  It 
has  prevailed  most  fre^iuently  in  the  summer  months.  The  symptoms  an*  at 
first  gastric,  then  fever  follows  (with  the  usual  concomitants)  and  jaundice, 
which  may  be  slight  or  very  intense,  and  as  a  rule  albuminuria.  The  liver 
and  spleen  enlarge,  and  in  severe  forms  there  are  nervous  symptoms  and 
haemorrhages.  There  is  often  a  secondary  fever.  The  attack  lasts  from  tea 
days  to  three  weeks.  The  course  is  usually  favorable;  fatal  casa?  are  rare  in. 
the  United  States  and  in  India  and  South  Africa,  hut  in  the  Greek  Hr^pitai 
at  Alexandria  the  death-rate  was  3*3  among  H(K»  cases  (Sandwith). 

In  1880  Weil  described  a  disease  characterized  by  the  features  just  men- 
tioned, but  the  cases  occurre<l  in  groups,  and  a  very  large  proportion  iim 
butchers.  It  is  probable  there  are  several  types  of  acute  infectious  jaundice 
The  etiology  is  unkno>*Ti.  The  proipua  has  been  described  in  connectioD  mikm 
Weil's  disease.  In  the  fatal  case  from  North  Carolina  the  autopsy  thn*w  nci 
light  on  the  nature  of  the  disease.  The  proteus  was  isolated  from  the  hver 
and  kidney^  and  four  other  organisms  from  various  parta.    It  is  poaaible  that 


•cof^  Oiiarriuil  JaUDcliee  k  n  nuld  infection,  representing  the  sporadic  form 

MlLK-SlCKXESS. 

Tkis  renmrkable  diseai^e  prevails  in  certain  districts  of  the  United  States, 
fH*  ol  the  Alleghany  Mnuntains,  and  is  connected  with  the  affection  in  cat- 
tkhiowii  a?  the  trembles.  It  prevailed  extensively  in  the  early  settlements 
inrertaiti  "f  ihr^  Wei«tern  States  and  proved  very  fatal.  Tlie  general  opinion 
it  that  H  is  caminunicatod  to  man  only  hy  eating  the  flesh  or  drinking  the 
nil!  of  dinnuied  aniinab.  The  hutter  and  cheese  are  also  poisonous.  In 
iUEBili,  cattle  and  the  young  of  horses  sind  sheep  are  most  susceptible.  It 
b  Mi^  that  cow?  giving  milk  do  not  tliein^ielves  show  marked  spnptoms 
QJllett  dnvrn  rapidly,  and,  according  to  Gniif,  the  secretion  may  t)e  infective 
rtm  the  di?ea^  i?  latent.  T\^en  a  cow  is  ^^ery  ill,  food  is  refused,  the  eyes 
rted»  the  animal  staggers,  the  entire  muscular  system  trembles,  and 
JiicciiT^  rn  convnbions,  sometimes  with  great  suddenness.     Nothing  defi- 

twidiovti  as  to  the  cause  of  the  disease.     It  is  most  frecpient  in  new  set- 


In  man  th^  symptonag  are  those  of  a  more  or  less  acute  intoxication.    After 

ahw  dajB  of  uneasiness  and  distress  the  patient  is  seized  with  pains  in  the 

0miA^  »aui«ea  and  vomiting,  fever  and   intense  thirst.     There  is  usually 

cnnstipation.     Tlie  tongue  is  swollen  and  tremulous,  the  breath  is 

if  foul  and,  according  to  Gratf,  is  as  characteristic  of  the  disease  as 

f  the  odor  in  small-pox.     Ccrebnil  SMnptoms — restlessness,  irritability,  coma, 

tcOBfabtons — are  sometimes  markeil,  and  there  may  gradually  be  produced 

state  in  which  the  patient  dies. 

(hsration  ©f  the  disease  is  variable.     In  the  most  acute  form  death 

f  within  two  or  three  days.     It  may  last  for  ten  days^  or  even  for  three 

four  weeks.     Graff  states  that  insanity  occurred  in  one  case.     The  poison- 

*  of  the  flesh  and  of  the  milk  has  been  demonstrated  experimentally. 

of  butter  or  cheese,  or  four  onncos  of  the  beef,  raw  or  boiled,  given 

times  a  day,  will  kill  a  dog  within  six  daya.    No  definite  pathological 

are  known.     Fortunately,  the  disease  has  become  rare,  and  the  obser- 

of  Brake.  Yandell,  and  others,  that  it  gradually  disappears  with  the 

et  the  forests  and  improved  tillage,  has  been  amply  substantiated. 

firevaiU  in  parts  of  North  Carolina. 


(4)  GLAXDUL.VR  Fe>t:r. 

»1L — An  infectious  disease  of  children,  developing,  as  a  rule,  with- 

1  pranoiiitorT  sign*,  and  characterized  by  slight  rcflness  of  the  throat,  higb 

fViiltfig  and  tenderness  of  the  lymph-glands  nf  the  neck,  particularly 

\  ^»^w^  the  siemo-cleido-mastoid  mu.'^cles.     The  fever  is  of  short  dura- 

boi  tlie  enlargement  of  the  glands  persista  for  from  ten  days  to  three 

i  ehtldfen  acute  adenitis  of  the  cervical  and  other  glands  with  fever  has 
.  Bolia]  bv  many  <»bi-ervers,  Un\  PfoitTer  in  1SH9  calleil  spr^cial  attention 
rbe  name  of  DrurMnfieber.  He  described  it  as  an  infectious  dis- 
!  of  young  chddn*n  between  tlie  ages  of  five  and  eight  years,  characterized 

I  aboveHuoittaiied  ^rmptoms.    Since  Pfeiflfer's  paper  a  good  deal  of  work 
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ha^  l>een  done  in  connection  with  the  subject,  and  in  the  United  States  West 
and  Hamill,  and  in  England  Daii  !K>n  Williams,  have  more  particularly  empha* 
sized  the  condition. 

Etiology. — It  may  occur  in  epidemic  form.  West,  of  Bellaire,  Ohio, 
describes  an  epidemic  of  96  cases  in  children  between  the  ages  of  seven  months 
and  thirteen  years.  Bilateral  swelling  of  the  carotid  lymph-glands  was  a 
most  marked  feature.  In  three-fourths  of  the  cases  the  post-cervical,  ingui- 
nal, and  axillary  glands  were  involved.  The  mesenteric  glands  were  felt  in 
37  cases,  the  spleen  was  enlarged  in  57,  and  the  liver  in  87  cases.  Corj-za 
was  not  present,  and  there  were  no  bronchial  or  pulmonary  symptoms.  Ca:?es 
occurred  between  the  months  of  October  and  June.  The  nature  of  the  infec- 
tion has  not  been  determined. 

Symptoms. — ^The  onset  is  sudden  and  the  first  complaint  is  of  pain  on 
moving  the  head  and  neck.  There  may  be  naiisea  and  vomiting  and  abdomi- 
nal pain.  The  temperature  ranges  from  101**  to  103*.  The  tonsils  may 
be  a  little  red  and  the  lymphatic  tissues  swollen,  but  the  throat  symptoms  are 
quite  transient  and  unimportant.  On  the  second  or  third  day  the  enlarged 
glands  appear,  and  during  the  course  they  vary  in  size  from  a  pea  to  a  goose- 
egg.  They  are  painful  to  the  touch,  but  there  is  rarely  any  redness  or  swell- 
ing of  the  skin,  though  at  times  there  is  some  puffiness  of  the  subcutaneous 
tissues  of  the  neck,  and  there  may  be  a  little  difficulty  in  swallowing.  In 
some  instances  there  has  been  discomfort  in  the  chest  and  a  paroxysmal  cough. 
indicating  involvement  of  the  tracheal  and  bronchial  glands.  The  swelling 
of  tlie  glands  persists  for  from  two  to  three  weeks.  Among  the  serious  fea- 
tures of  the  disease  are  the  termination  of  the  adenitis  in  suppuration,  which 
seems  rare  (though  Neumann  has  met  with  it  in  13  cases),  and  haemorrhagic 
nephritis.  Acute  otitis  media  and  retro-phar}'ngeal  abscess  have  also  been 
reported. 

The  outlook  is  favorable.  West  suggests  the  use  of  small  doses  of  calo- 
mel during  the  height  of  the  trouble. 

(5)  Mountain  Fever — Mountain  Sickness. 

Several  distinct  diseases  have  been  described  as  mountain  fever.  An  im- 
portant group,  the  mountain  anccmia,  is  associated  with  the  ankyhstoma.  A 
second  group  of  cases  belongs  to  typhoid  fever;  and  instances  of  this  disease 
occurring  in  mountainous  regions  in  the  Western  States  are  referred  to  as 
mountain  fever.  The  observations  of  Iloff  and  Smart,  and  more  recently  of 
Woodruff  and  of  Raymond,  show  that  the  disease  is  typhoid  fever. 

C.  E.  Woodruff,  of  the  United  States  Army,  has  reported  a  group  of  35 
cases  at  Fort  Custer,  which,  as  he  says,  would  certainly  have  been  described 
as  mountain  fever,  but  in  which  the  clinical  features  and  the  Widal  reaction 
showed  there  was  no  question  that  they  were  typhoid.  Rajrmond,  too,  recently 
called  attention  to  the  existence  of  t}T)hoid  fever  in  Wyoming  among  the  Indi- 
ans in  the  reservation  and  the  soldiers  at  the  post.  It  would  be  well.  I  think, 
for  the  use  of  the  term  mountain  fever  to  be  discontinued. 

Muuniain  sickness  comprises  the  remarkable  group  of  phenomena  which 
develop  in  very  high  altitudes.  The  condition  has  been  very  accurately  de- 
scrilKxi  by  Mr.  Whyniper.  In  the  ascent  of  Chimborazo  they  were  fii^t 
afftvted  at  a  height  of  16,664  feet.     The  symptoms  were  severe  headache. 
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gufing  far  breathy  evidently  urgent  beaoin  de  respirer.  The  throat  was 
parrhed.  and  there  was  intense  thirst,  loss  of  appetite,  and  an  intense  rnahise, 
Mr  Whympcr's  tempjeralure  was  100,4°.  The  symptoms  in  his  case  lasted 
lor  Dearly  three  days.  In  a  less  aggravated  form  eueh  symptoms  may  pre- 
%k-['  V  iselves  at  macli  lower  levels,  and  in  the  ascent  of  the  railroad  at 
i'  ik  many  persons  sutFer  from  distress  in  breathing.     The  original 

CMS  deipcribed  by  General  Fremont  were  of  this  nature.     A  very  full  descrip- 
timi  is  giTesi  by  All  butt  in  vol.  iii  of  his  System. 

(6)    MrUAKY    FeVKR — ^SWEATINO   SiCKNESS. 

Ttie  diM  MM-  is  eharacteriztMl  by  fever,  profuse  sweats,  and  an  eruption  of 
ttihm  ve>ii  l<*s.  It  prevailed  and  was  very  fatal  in  England  in  the  fifteenth 
md  Mjteenth  centuries,  and  was  made  the  subject  of  an  important  memoir 
bfT  Johaniie^  Caius,  155'2,  Of  late  years  it  has  Ijeen  confined  entirely  to  cer- 
tain diftricts  in  France  (Picardy)  and  Italy.  An  epidemic  of  some  extent 
occitned  in  France  in  1887.  Ilirsch  gives  a  chronological  account  of  194 
quilemics  between  1718  and  18TiJ,  many  of  which  were  limited  to  a  single 
fiHi^  or  to  a  few  localities.  Occasionally  the  disease  has  become  widely 
qffttd.  Slight  epidemics  have  occurred  in  Germany  and  Switzerland.  Within 
thf  paM  few  years  there  have  been  several  small  outbreaks  in  Austria.  They 
arp  Usual !y  of  short  duration,  lasting  only  for  three  or  four  week* — sometimes 
ik»i  more  than  seven  or  eight  days.  As  in  influenza,  a  very  large  numl>er  of 
peioft'*  are  attacked  in  rapid  succession.  In  the  mild  cases  there  is  only  slight 
fcm*  with  loss  of  apt>etite,  and  erythematous  eniption,  profuse  perspiration^ 
wd  an  outbreak  of  miliary  vesicles.     The  severe  eases  present  the  symptoms 

^  ilil«]|$e  infection — delirium,  high  fever,  profound  prostration,  and  hsemor- 
The  death-rate  at  the  outset  of  the  disease  is  usually  higli,  and,  as 
\h  m  ^phically  described  in  the  account  of  some  of  the  epidemics  of  the 
IpMte  a^,  death  may  occur  in  a  few  hours.     The  most  recent  and  the  fuU- 

iiCCOitlll  of  the  disease  is  given  in  XnthnagGps  liandljuch  by  Inunermann. 

'tl    KOOT-AXD-MOUTH   DISEASE — EPIDEMIC    STOMATITIS — AI'IITHOUS 

Fever. 

Foot-and-mouth  disea^  is  an  acute  infectious  disorder  met  w*ith  chiefly 
lit  cittle.  sheep,  and  pigs,  but  attacking  other  domestic  animals.  It  is  of 
ItnTiordinary  activity,  and  spreads  with  ''  lightning  rapidity  "  over  vast  terri- 
^  cavsing  Tery  serious  losses.  In  cattle,  after  a  period  of  incubation  of 
or  Stft  days,  the  animal  gets  feverish,  the  mucous  membrane  of  the 
I  nrellfiy  and  little  grayish  vesicles  the  size  of  a  hemp  seetl  begin  to  develop 
t^dges  and  lower  portion  of  the  tongue,  on  the  guirn,  and  on  I  he  mucous 
of  the  lips.  They  contain  at  first  a  clear  tluid,  which  Wcome^ 
,  and  then  they  enlarge  ami  gradually  become  converter]  into  superficial 
Tbere  is  ptyalism,  and  the  animals  lose  tlosh  rapidly*  In  the  cow 
•M  if  alio  frequently  seen  about  the  utlder  and  teats^  and  the  milk 
Tellowif*h-white  in  color  and  of  a  mucoitl  consistency. 
The  iniAsmi^sion  to  man  is  by  no  means  uncommon,  and  several  impor- 
rpid^mic!»  bar^  been  studied  in  the  neighborhood  of  Berlin.  In  ZuilTs 
Br  and   Frohner's    Pathology  ^'^nd  Therapeutics  of 
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Domestic  Animals  (Philadelphia^  1895)  the  disease  is  thus  described :  ^^  Trai»> 
mission  of  aphthous  fever  to  man  is  not  rare.  The  veterinarian  has  of toier 
occasion  to  observe  it  than  the  physician.  The  use  of  milk  from  aphthous 
cows  contaminates  children  quite  frequently  and  is  fatal  to  them.  This  may 
also  happen  through  ingestion  of  butter  or  cheese  made  of  milk  coming  from 
aphthous  animals,  or  also  directly  through  wounds  of  the  arms,  hands,  or 
by  intermediary  agents.  In  man  the  symptoms  are:  fever,  digestive  trou- 
bles, and  vesicular  eruption  upon  the  lips,  the  buccal  and  pharyngeal  mucous 
membranes  (angina).  The  disease  does  not  §eem  to  be  transmissible  through 
the  meat  of  diseased  animals.  Perhaps  the  serious  affections  of  the  skin  which 
were  observed  to  occur  in  children  after  vaccination  (especially  in  1883-'84) 
may  have  been  determined  by  mistaking  the  mammary  eruption  of  aphthous 
fever  for  cow-pox." 

In  wide-spread  epidemics  there  has  been  sometimes  a  marked  tendency 
to  haemorrhages.  The  disease  runs,  as  a  rule,  a  favorable  course,  but  in 
Siegers  report  of  a  recent  epidemic  the  mortality  was  8  per  cent. 

Of  great  biological  interest  is  Loffler's  demonstration  that  the  lymph  from 
the  vesicles  of  foot-and-mouth  disease  retains  its  full  virulence  after  filtra- 
tion through  tmglazed  porcelain,  the  pores  of  which  are  so  minute  as  to  pre- 
vent the  passage  of  the  smallest  known  bacteria.  He  concludes  that  the  micro- 
organism is  beyond  the  existing  powers  of  microscopic  vision.  Lofiler  has 
devised  a  method  of  vaccinating  animals  against  this  disease. 

When  epidemics  are  prevailing  in  cattle  the  milk  should  be  boiled,  and 
the  proper  prophylactic  measures  taken  to  isolate  both  the  cattle  and  the 
individuals  who  come  in  contact  with  them. 

(8)  Psittacosis. 

A  disease  in  birds,  characterized  by  loss  of  appetite,  weakness,  diarrhoea, 
convulsions,  and  death.  In  Germany,  France,  and  Italy  a  disease  in  man 
characterized  by  an  atypical  pneumonia,  great  weakness  and  depression,  and 
signs  of  a  profound  infection  has  been  ascribed  to  contagion  from  birds,  par- 
ticularly parrots.  There  have  usually  been  house  epidemics  with  a  very  high 
rate  of  mortality.  A  few  cases  have  been  reported  in  England,  and  Vickery,  of 
Boston,  has  reported  three  probable  cases.     The  bacteriolog}'  is  still  doubtful. 


SECTION   III. 
THE   INTOXICATIONS 

AND  SUN-STROKE. 


I.    ALCOHOLISM. 

(1)  Acute  Alcoholiim. — ^When  a  large  quantity  oi  alcohol  is  taken^  the 
influence  is  chiefly  on  the  nervous  system^  and  is  manifested  in  muscular  inco- 
ordinatioUy  mental  disturbance^  and,  finally,  narcosis.  The  individual  pre- 
sents a  flushed,  sometimes  slightly  cyanosed  face,  the  pulse  is  full,  respira- 
tions deep  but  rarely  stertorous.  The  pupils  are  dilated.  The  temperature 
u  frequently  below  normal,  particularly  if  the  patient  has  been  exposed  to 
cold.  Perhaps  the  lowest  reported  temperatures  have  been  in  cases  of  this 
»ort.  An  instance  is  on  record  in  which  the  patient  on  admission  to  hospital 
had  a  temperature  of  24**  C.  (ca.  75°  P.),  and  ten  hours  later  the  temperature 
had  not  risen  to  91®.  The  unconsciousness  is  rarely  so  deep  that  the  patient 
can  not  be  roused  to  some  extent,  and  in  reply  to  questions  he  mutters  inco- 
herently. Muscular  twitchings  may  occur,  but  rarely  convulsions.  The 
breath  has  a  heavy  alcoholic  odor.  The  respirations  may  be  very  slow;  in 
a  recent  case  they  were  only  six  in  the  minute. 

The  diagnosis  is  not  difficult,  yet  mistakes  are  frequently  made.  Per- 
mns  are  sometimes  brought  to  hospital  by  the  police  supposed  to  be  drunk 
when  in  reality  they  are  dying  from  apoplexy.  Too  great  care  can  not  be  exer- 
cised, and  the  patient  should  receive  the  benefit  of  the  doubt.  In  some  in- 
stances the  mistake  has  arisen  from  the  fact  that  a  person  who  has  been  drink- 
ing heavily  has  been  stricken  with  apoplexy.  In  this  condition  the  coma  is 
osually  deeper,  stertor  is  present,  and  there  may  be  evidence  of  hemiplegia  in 
the  greater  flaccidity  of  the  limbs  on  one  side.  The  subject  will  be  considered 
in  the  section  upon  uraemic  coma. 

Dipsomania  is  a  form  of  acute  alcoholism  seen  in  persons  with  a  strong 
hereditary  tendency  to  drink.  Periodically  the  victims  go  "  on  a  spree,"  but 
in  the  intervals  they  are  entirely  free  from  any  craving  for  alcohol. 

(2)  Chronic  Alcoholiim. — In  moderation,  wine,  beer,  and  spirits  may  be 
taken  throughout  a  long  life  without  impairing  the  general  health. 

According  to  Payne,  the  poisonous  effects  of  alcohol  are  manifested  (1) 
M  a  functional  poison,  as  in  acute  narcosis;  (2)  as  a  tissue  poison,  in  which 
iti  effects  are  seen  on  the  parenchymatous  elements,  particularly  epithelium 
^  nerve,  producing  a  slow  degeneration,  and  on  the  blood-vessels,  causing 
^tuckemng  and  ultimately  fibroid  changes;  and  (3)  as  a  checker  of  tiaa* 
25  869 
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oxidation,  since  the  alcohol  is  consujiit*d  in  place  of  tlie  fat.     Thh  lea<l^  to 
fatty  changes  and  iiioraetinies  to  a  condition  of  general  tuteatosi^. 

The  chief  elTeets  of  chronic  alcohol  poisoning  may  l)e  thus  6miiinitnz«Mi. 

Nfrvous  Si/stem. — Functional  disturbance  is  common.  Unsteadiness  of 
the  muHcle^  in  performing  any  action  is  a  constant  feature.  The  tremor  Is 
best  seen  in  the  bands  and  in  the  tongue.  The  mental  processes  may  be  dull, 
particularly  in  the  early  morning  hours,  and  the  patient  is  unable  to  tran.'ULct 
any  business  until  he  has  bad  his  accustomed  stimulant.  Irritability  of  i**m- 
per,  forget  fulness,  and  a  cliange  in  the  moral  character  of  the  inilividual 
gradually  come  on.  The  judgment  is  seriously  impaired,  the  will  enfet*bkitl, 
and  in  the  final  stages  dementia  may  supervene.  An  interesting  combiua- 
'tion  of  symptoms  in  chronic  alcoholics  is  characterized  by  peripheral  neuritis, 
loss  of  memory,  and  pseudo-rerainiscences — that  is,  false  notions  as  to  the 
patient's  position  in  time  and  space,  and  fabulous  explanations  of  real  occur- 
rences. The  peripheral  neuritis  is  not  always  present;  there  may  be  only 
tremor  and  jactitation  of  the  lips,  and  thickness  of  the  speech^  with  visual  hal- 
lucinations. The  mental  condition  was  described  by  Jackson  and  by  Wilks* 
Korsakoff  speaks  of  it  as  a  psifchosis  pohjnexirUica,  and  the  symptom-complex 
is  sometimes  called  by  his  name.  The  relation  of  chronic  alcoholism  to  insan- 
ity has  been  much  discussed.  According  to  Savage,  of  4,000  patients  admitted 
to  the  Bethlehem  Hospital,  133  gave  drink  as  the  cause  of  their  insanity. 
Chronic  alcoholism  is  certainly  one  of  the  important  elements  in  the  strain 
which  leads  to  mental  breakdown.  Epilepsy  may  result  directly  from  chronic 
drinking.  It  is  a  hopeful  form,  and  may  disappear  entirely  with  a  return  to 
habits  of  temperance. 

There  is  a  remarkable  condition  in  chronic  alcoholics  of  which  I  have  seen 
at  least  half  a  dozen  cases.  A  heavy  drinker,  who  may  perhaj>s  have  had 
attacks  of  delirium  tremens,  begins  to  get  drowsy  or  a  little  more  befuddh?!] 
than  usual ;  gradually  the  stupor  deepens  until  he  becomes  comatose,  in  which 
state  he  may  remain  for  weeks.  There  may  be  slight  fever,  but  there  are 
no  signs  of  paralysis,  and  no  optic  neuritis.  The  urine  may  be  normal.  The 
lumbar  puncture  yields  a  clear  fluid,  but  under  high  pressure.  A  recent  ease, 
which  died  at  the  end  of  six  weeks,  showed  the  features  of  a  serous  m«m- 
ingitis. 

No  characteristic  ehanges  are  found  in  the  nervous  system.  Haenu>rrhjigie 
pachymeningitis  is  not  very  uncommon.  Opacity  and  thickening  of  the  pia- 
arachnoid  membranes,  wuth  more  or  less  wasting  of  the  convolutions,  gen- 
erally occur.  These  are  in  no  way  peculiar  to  chronic  alcoholism,  but  are 
found  in  old  persons  and  in  chronic  wasting  diseases.  In  the  very  protnict<»d 
cases  there  ni ny  be  chronic  encephalo-meningitis  with  adhesions  of  the  mem- 
branes. Finer  changes  in  the  nerve-eel  Ins,  their  pnx^esses,  and  the  neuniglia 
have  been  describcni  by  Berkley,  Hoch,  and  others.  By  far  the  most  strtldii|f 
eifect  of  alcohol  on  the  nervous  system  is  the  production  of  the  alc*oholic 
neuritis,  which  will  be  considered  later. 

Digestive  System, — Catarrh  of  the  stomach  is  the  most  common  symptom. 
The  toper  has  a  furred  tongue,  heavy  breath,  and  in  the  morning  a  aensaticm 
of  sinking  at  the  stjomach  until  he  has  had  his  dram.  The  appetite  is  u*«- 
ally  impaired  and  the  lK>wels  are  constipated.  In  beer-drinkers  dilatation  of 
the  stomach  is  common. 
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Alcohol  produces  definite  changes  in  the  liver,  leading  ultimately  to  the 
Tuious  forms  of  cirrhosis,  to  be  described.     In  Welch's  laboratory  J.  Frieden- 
▼ald  has  caused  typical  cirrhosis  in  rabbits  by  the  administration  of  alcohol. 
The  efTect   is  probably   a   primary   degenerative   change  in  the  liver-cells, 
although  many  good  observers  still  hold  that  the  poison  acts  first  upon  the 
connective-tissue  elements.     It  is  probable  that  a  special  vulnerability  of  the 
liver-cells  is  necessary  in  the  etiology  of  alcoholic  cirrhosis.     There  are  cases 
in  which  comparatively  moderate  drinking  for  a  few  years  has  been  followed 
by  cirrhosis;  on  the  other  hand,  the  livers  of  persons  who  have  been  steady 
drinkers  for  thirty  or  forty  years  may  show  only  a  moderate  grade  of  sclero- 
ii».    For  years  before  cirrhosis  develops  heavy  drinkers  may  present  an  en- 
larged and  tender  liver,  with  at  times  swelling  of  the  spleen.     With  the  gas- 
tric and  hepatic  disorders  the  facies  often  becomes  very  characteristic.     The 
Tenules  of  the  cheeks  and  nose  are  dilated ;  the  latter  becomes  enlarged,  red, 
and  may  present  the  condition  known  as  acne  rosacea.     The  eyes  are  watery, 
the  conjunctivae  hjrperaemic  apd  sometimes  bile-tinged. 

The  heart  and  arteries  in  chronic  topers  show  important  degenerative 
danges.  Alcoholism  is  one  of  the  special  factors  in  causing  arterio-sclerosis. 
Steell  has  pointed  out  the  frequency  of  cardiac  dilatation  in  these  cases. 

Kidneys, — The  influence  of  chronic  alcoholism  upon  these  organs  is  by  no 
means  so  marked.  According  to  Dickinson  the  total  of  renal  disease  is  not 
greater  in  the  drinking  class,  and  he  holds  that  the  effect  of  alcohol  on  the 
kidneys  has  been  much  overrated.  Formad  has  directed  attention  to  the  fact 
that  in  a  large  proportion  of  chronic  alcoholics  the  kidneys  are  increased  in 
size.  The  Guy's  Hospital  statistics  support  this  statement,  and  Pitt  notes  that 
in  43  per  cent  of  the  bodies  of  hard  drinkers  the  kidneys  were  hypertrophied 
vithont  showing  morbid  change.  The  typical  granular  kidney  seems  to  result 
indirectly  from  alcohol  through  the  arterial  changes. 

It  was  formerly  thought  that  alcohol  was  in  some  way  antagonistic  to 
tuberculous  disease,  but  the  observations  of  late  years  indicate  clearly  that 
the  reverse  is  the  case  and  that  chronic  drinkers  are  much  more  liable  to 
both  acute  and  pulmonary  tuberculosis.  It  is  probably  altogether  a  ques- 
tion of  altered  tissue-soil,  the  alcohol  lowering  the  vitality  and  enabling  the 
bacilli  more  readily  to  develop  and  grow. 

(3)  Delirium  tremens  {mania  a  potu)  is  really  only  an  incident  in  the 
history  of  chronic  alcoholism,  and  results  from  the  long-continued  action 
of  the  poison  on  the  brain.  The  condition  was  first  accurately  described  early 
in  the  19th  century  by  Sutton,  of  Greenwich,  who  had  numerous  opportunities 
for  studying  the  different  forms  among  the  sailors.  One  of  the  most  thor- 
ough and  careful  studies  of  the  disease  was  made  by  Ware,  of  Boston.  A 
Hww  in  a  temperate  person,  no  matter  how  prolonged,  is  rarely  if  ever  fol- 
lowed by  delirium  tremens;  but  in  the  ease  of  an  habitual  drinker  a  tem- 
porary excess  is  apt  to  bring  on  an  attack.  It  sometimes  develops  in  conse- 
<jtwiiee  of  the  sudden  withdrawal  of  the  alcohol.  There  are  circumstances 
rtich  in  a  heavy  drinker  determine,  sometimes  with  abruptness,  the  onset  of 
delirium.  Such  are  an  accident,  a  sudden  fright  or  shock,  and  an  acute  in- 
fluunation,  particularly  pneumonia.  It  is  especially  apt  to  occur  in  drinkers 
•dmitted  to  hospitals  for  injuries,  especially  fractures,  and  as  this  seems 
■wit  likdj  to  occur  when  the  alcohol  is  withdrawn,  it  is  well  to  give  suc^ 
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patients  a  moderate  amount  of  alcohol.    At  the  outset  of  the  attack  the  pati 
18  rootless  and  depressed  and  sleept$  badlj^  syraptoms  which  cauM!  him  to  takol 
alwhol  more  freely.     After  a  day  or  two  the  characteristic  deliriuin  set*  ift*[ 
The  patient  talks  constantly  and  incoherently;  he  is  incei=«antly  in  motionJ 
and  desires  to  go  out  and  attend  to  some  imaginary  business.     Mallneinatioiut 
of  sight  and  hearing  develop.     He  sees  objects  in  the  room,  such  as  rat^j 
mice,  or  snakes^  and  ifancies  that  they  are  crawling  over  his  body.     The  terror  | 
inspired  by  these  imaginan'  objects  is  gre^t,  and  has  given  the  popular  name 
"horrors'*  to  the  disease.     The  patients  need  to  be* watched  constantly,  ft»r 
in  their  delusions  they  may  jump  out  of  the  window  or  escape.     Auditoiyi 
hallucinations  are  not  so  common,  but  the  patient  may  c*omplain  of  hearing^ 
the  roar  of  animals  or  the  threats  of  imaginary  enemies.     There  is  much  mi 
cular  tremor;  the  tongue  is  covered  with  a  thick  white  fur,  and  when  pro- 1 
trudi^  is  tremulous.     The  pulse  is  soft,  rapid,  and  readily  compressed.    There  j 
is  usually  fever,  but  the  temperature  rarely  registers  almve  102°  or  103*,    In 
fatal  cases  it  may  be  higher.     Insomnia  is  a  constant  feature.    On  the  third] 
or  fourth  day  in  favorable  cases  the  restlessness  abates,  the  patient  sleeps,  J 
and  improvement  gradually  sets  in.     The  tremor  persists  for  some  days,  tlvej 
hallucinations  gradually  disappear,  and  the  appetite  returns.     In  more  serious  I 
cases  the  insomnia  persists,  the  delirium  is  incessant,  the  pulse  becomes  more] 
frequent  and  feeble,  the  tongue  dry,  the  prostration  extreme,  and  death 
plnce  from  gradual  heart-failure. 

Biag:nosis« — The  clinical  picture  of  the  disease  can  scarcely  be  confountled  | 
with  any  other.     Cases  with  fever,  however,  may  be  mistaken  for  meningitis. 
By  far  the  most  common  error  is  to  overlook  some  local  disease,  such  as  pneu- 1 
monia  or  erj^sipelas,  or  an  accident,  as  a  fractured  rib^  which  in  a  chnjnic 
drinker  may  precipitate  an  attack  of  delirium  tremens.     In  ever}'  instance  a* 
careful  examination  should  be  made,  particularly  of  the  lungs.     It  is  to  be| 
remembered  that  in  the  severer  forms,  particularly  the  febrile  cases,  conges- 
tion of  the  bases  of  the  lungs  is  by  no  means  uncommon.     Another  pomt  to 
be  borne  in  mind  is  the  fact  that  pneumonia  of  the  apex  is  apt  to  be  accom- 
panied by  delirium  similar  to  mania  a  poiu. 

Frognoiis, — Recovery  takes  place  in  a  large  proportion  of  the  cases  in  pri- 
vate practice.     In  hospital  practice,  particularly  in  the  large  cit>*  hospitals ' 
to  which  the  debilitated  patients  are  taken,  the  death-rate  is  higher.    Gerhard  ] 
states  that  of  1,241  casets  admitteil  to  the  Philadelphia  Hospital  1^1  prnvwt 
fatal.     Recurrence  is  frequent,  almost  indeed  the  rule,  if  the  drinking  i* 
kept  up* 

Treatment. — Acute  alcoholism  rarely  requires  any  special  measures,  a.^  th« 
patient  sleeps  off  the  effects  of  the  debauch.  In  the  case  of  profound  alco- 
hol ic  coma  it  may  be  advisable  to  wash  out  the  stomach,  and  if  collapse  symp- 
toms occur  the  limbs  should  be  rubbed  and  hot  applications  made  to  the  iMidv* 
Should  convulsions  supervene,  chloroform  may  be  carefully  administered,  lut 
the  acute,  violent  alcoholic  mania  the  hypodermic  injection  of  aporaorphtt, 
one-eighth  or  one-sixth  of  a  grain,  is  usually  very  effectual,  causing  naii^ai" 
and  vomiting,  and  rapid  disappearance  of  the  maniacal  symptoms. 

Chronic  alcoholism  is  a  condition  very  difficult  to  treat,  and  once  fulH 
established  the  habit  is  rarely  abandoned.     The  most  obstinate  cases  are  tlww^ 
with  marked  hereditary  tendency.    Withdrawal  of  the  alcohol  is  the  first  | 
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id.     This  is  mogt  effectually  accomplished  by  placing  the  patient  in 

[iodtitiition,  in  which  he  can  be  carefully  watched  during  the  trying  period 

fint  week  or  ten  days  of  abstenlbn.     The  absence  of  temptation  in 

itioQ  life  is  of  special  advantage.     For  the  sleeplessness  the  bromides 

or  lijO0ciiie  may  l»e  employed.     Quinine  and  strychnine  in  tonic  dosea  may 

b»  given.     Cocaine  or  the  fluid  extract  of  coca  has  been  recommended  as  a  sub- 

ftitute  for  alcohoK  but  it  is  not  of  much  service.     Prolonged  seclusion  in  a 

table  ini^tituiion  is  in  reality  the  only  effectual  means  of  cure.     When  an 

]itan^  tendency  exists  a  lapse  into  the  drinking  habit  is  almost  inevitable. 

In  ddirium  tremens  the  patient  should  be  confined  to  bed  and  carefully 

Witched  night  and  day.     The  danger  of  escape  in  these  cases  is  very  great,  aa 

lilt  p«|]49it  imagines  himself  pursued  by  enemies  or  demons.     Flint  mentions 

ttm  eaae  of  a  man  who  escaped  in  his  night-clothes  and  ran  bareffK)ted  for 

miles  on  the  frozen  ground  before  he  was  overtaken.     The  patient 

not  be  strapped  in  bed,  as  this  aggravates  the  delirium;  sometimes, 

it  may  l»e  ne<'esj!«ary,  in  which  case  a  sheet  tied  across  the  lied  may 

and  this  is  certainly  better  than  violent  restraint  by  three  or  four 

Alcohol  should  be  withdrawn  at  once  unless  the  puke  is  feeble. 

Ddintim  tremens  is  a  disease  which,  in  a  large  majority  of  cases,  runs  a 

Ycnr  slightly  influenced  by  medicine.     The  indications  for  treatment 

itopfumre  sleep  and  to  support  the  strength.     In  mild  cases  half  a  drachm 

'  bromide  of  potassium  combined  with  tincture  of  capsicum  may  be  given 

three  hours.     Chloral  is  often  of  great  service,  and  may  be  given  with- 

Bt  hesitation  unless  the  heart's  action  is  fwble.     Good  results  someiimes 

'  the  h}'podermic  use  of  hyoscine,  one  one-lnmdrerlth  of  a  grain.    Opium 

be  uaed  cautiously.     A  special  merit  of  Ware'ii  work  was  the  demon- 

thtt  on  a  rational  or  expectant  plan  of  treatment  the  percentage  of 

ufmm  was  greater  than  with  the  indiscriminate  use  of  sedatives,  which 

I  in  vogue  for  many  years.     When  opium  is  indicated  it  sliould  be 

morphia,  hy}KMlermicaHy.     The  cttect  should  be  carefully  watched, 

^ind  if  after  thrtl*  or  four  quarter-grain  doses  have  b€»en  given  the  pjatient  is 

restless  and  eatcitod,  it  is  bei?t  not  to  push  it  farther,     Repeate<l  doses  of 

(gTS.  xr-ix)  every  four  hours  may  be  tried.     Lamber  advises  ergotin 

rmically  in  both  the  acute  and  chronic  alcoholism.     When   fever  is 

it  the  tranquilizing  effects  of  a  cold  douche  or  cold  bath  may  be  triinl,  or 

^eold  or  warm  packs.     The  large  doses  of  digitalis  formerly  employed  arc 

i  idriaMe, 

Cuefo!  feeding  is  the  most  important  element  in  the  treatment  of  these 
Xilk  and  concentrated  broths  should  l>e  given  at  stated  intervals.     If 
\  pnlK  beccnnes  rapid  and  shows  signs  of  flagging  alcohol  may  be  given  in 
itioD  with  the  aromatic  spirits  of  ammonia. 


n.    MOBPHIA  HABIT  (HorpMEiamanla ;  MorpMnisin). 

l^loen  at  first  to  allay  pain,  a  craving  for  the  drug  is  gradually  engendered, 

jnd  liie  hahit  in  this  way  acquired.     The  effects  of  the  constant  use  of  opium 

'  leiy  mndL     In  Ihe  East,  where  opium-smfiking  is  as  common  as  tobacco- 

Willi  us,  the  ill  effects  are,  according  to  good  observers,  not  very 

T^ken  as  morphia,  and  h\7*odermically,  as  is  the  rule^  it  is  very 
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injurious,  but  a  moderate  amount  may  be  taken  for  years  without  serious 
damage. 

The  habit  is  particularly  prevalent  among  women  and  physicians  who  u#€ 
tlie  hypodermic  syringe  for  the  alleviation  of  pain,  as  in  neuralgia  or  sciatica. 
The  acquisition  of  the  habit  sls  a  pure  luxur}^  ia  rare  in  this  country* 

Symptoms. — The  symptoms  at  first  are  slight,  and  for  montiis  there  may  be 
no  disturbance  of  health.  There  are  exceptional  instances  in  which  for  a  period 
of  years  excessive  amounts  have  been  taken  without  deterioration  of  the  mental 
or  bodily  functions.  As  a  rule,  the  dose  necessary  to  obtain  the  desired  sensa- 
tion has  gradually  to  be  increased.  As  the  effects  wear  off  the  victim  ejt|>»*- 
riences  sensations  of  lassitude  and  mental  depression,  aeeompanic*d  often  with 
dight  nausea  and  epigastric  distress,  or  even  recurring  colic,  whicli  raay  be  mis- 
taken for  appendicitis.  The  confirmed  opium-eater  usually  has  a  sallow,  pasty 
complexion*  is  emaciated,  and  becomes  prematurely  gray.  He  is  restless,  irrita- 
ble, and  unable  to  remain  quiet  for  any  time.  Itching  is  a  common  symptom* 
The  slwp  18  disturbed,  the  appetite  and  digestion  are  deranged,  and  except 
when  directly  under  the  influence  of  the  drug  the  mental  condition  is  one  of 
depression.  Occasionally  there  are  profus*^  sweats,  which  may  be  preceded  by 
chills.  The  pupils,  except  when  under  the  direct  intluence  of  the  drug,  are 
dilated,  sometimes  uumjuah  In  one  case  there  was  a  persistent  oedema  of  the 
legs  without  suiJicient  renal  changes  or  anannia  to  account  for  it.  Penwinfl 
addictisl  to  morphia  are  inveterate  liars,  and  no  reliance  whatever  can  Ihj 
placed  upon  their  statements.  In  many  iiHtanees  this  is  not  confined  to  mat- 
ters relaltng  to  the  vice.  In  women  the  symptoms  may  be  associatiHl  with 
those  of  pronounced  hysteria  or  neurasthenia.  The  practice  may  be  contin* 
ued  for  an  indefinite  time,  usually  requiring  increase  in  the  dose  until  ulti- 
mately enormous  quantities  may  be  needed  to  obtain  the  dessired  efToct. 
Finally  a  condition  of  asthenia  is  induccil.  in  which  the  victim  takesi  little  or 
no  food  and  dies  from  the  extreme  bodily  debility.  An  increase  in  the  dme  _ 
is  not  always  necessary,  and  there  are  habit uh  who  reach  the  point  of  eati*-  ■ 
faction  with  a  daily  amount  of  2  or  3  grains  of  morphia,  and  who  are  able  " 
to  carry  on  successfully  for  many  years  tlie  onlinar}-  lousiness  of  life.  Thx^ 
may  renuiin  in  good  physical  condition,  and  indwd  often  look  ruddy. 

Treatment. — Tfie  treatment  of  the  morphia  habit  is  extremely  difficult,  and 
can  rarely  be  successfully  carri<xl  out  by  the  general  practitioner.     li*oIation. 
systenmtic  feeding,  and  gradual  withdrawal  of  the  drug  are  the  essential  cle- 
numts.     As  a  rule,  the  patients  must  be  under  control  in  an  institution  anil 
should  lie  in  bed  for  the  first  ten  days.     It  is  best  in  a  majority  of  cai^es  to 
re<luce  the  morphia  gradually.    The  diet  should  consist  of  beef-juice,  milk,  and 
egg-white,  which  should  be  given  at  short  intervals.    The  sutferings  of  the  pa- 
lirnts  are  usually  very  great,  more  particularly  the  alKlominal  pains,  sometimes 
nausea  and  vomiting,  and  the  distressing  restlessness.  I'sually  within  a  week  or 
ten  days  the  opium  may  be  entirely  withdrawn.    In  all  eases  the  pul.se  should  be 
carefully  watched  and,  if  feeble,  stimulants  should  be  given,  with  the  aromatic 
spirits  of  ammonia  and  digitalis.     For  the  extreme  re^itlessness  a  hot  bath  is     i 
serviceable.     The  sb>eplessnass  is  the  most  distressing  symptom,  and  various  ■ 
drugs  may  have  to  be  resorted  tr».  particularly  hyov^cine  and  sul phonal  anrl  " 
sometimes,  if  the  insomnia  persist,  morphia  itself. 

It  IB  essential  in  the  treatment  of  a  ease  to  be  certain  that  the  patient  has 
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BO  mHitt  of  obtaining  morphia.     Even  under  the  favorable  circomstances  of 

fedtuicm  in  an  institution,  and  constant  watching  by  a  night  and  a  day  nuree, 

1  hive  knciwn  a  patient  to  practice  deception  for  a  period  of  three  nionthft. 

After  an  apparent  cure  the  patients  are  only  too  apt  to  lapse  into  the  habit. 

The  condition  is  one  which  ha.^  become  ^o  common,  and  is  so  much  on 

tbi^  imrcttJ*!',  tJiat  i»hysicians  should  exercise  the  utmost  caution  in  prescrib- 

m^  morphia,  particularly  to  female  patienti**     Under  no  circumstances  should 

iktit  with  neuralgia  or  sciatica  be  allowed  to  use  the  hypoderniic  syringe, 

:  ii?  e\en  safer  not  to  intrust  this  dajigerous  instrument  to  the  hands  of 


nL    LEAD-POISONINa  (Plumbiam;  Saturnism). 

Stiolf^gy.^ — The  disease  is  wide-spread,  particularly  in  lead-workers  and 
phimberj,  painters,  and  glaziers.  The  metal  is  introduct*d  into  the 
1  in  mnny  forms.  Miners  usual ly  escape,  but  those  engaged  in  the  smelt- 
[of  laad-ores  are  often  attacke<h  Animals  in  the  neighborhood  of  smeU- 
^fvniice^  have  suiTcred  with  the  disease,  and  even  the  birds  that  feed  on 
aa  in  the  neighborhood  may  be  affected.  Men  cngage<i  in  the  white- 
Ittd  factort^  an?  particularly  prone  to  plumbism.  Accidental  poisoning  may 
ttim  b  many  way^;  most  commonly  by  drinking  water  which  has  passed 
Chnm^  laid  pipes  or  been  stored  in  lead-lined  cisterns.  Wines  and  cider 
tiiich  contain  acids  quickly  Ixxnune  contaminated  in  contact  witli  lead.  It 
Vis  Uie  frifiucncy  of  colic  in  certain  of  the  cider  districts  of  Devonshire  which 
||iTi*tiie  name  of  Devonshire  colic,  as  the  frecpiency  of  it  in  Poitou  gave  the 
€olica  Pirtonttrn.  Among  the  innumerable  sourt'es  of  accidental  poi- 
may  be  mentionetl  milk,  various  sorts  of  beverages,  hair  dyes,  false 
fcrti,  and  thread.  We  have  had  in  the  Johns  Hopkins  Hospital  four  casos 
ffJIr.ur.Ti.r  ^\^^  ug^  of  1^.^(1  a^mi  opium  pills  for  dvvsentery',  of  which  cause  ililler 
'  !»c  Gazette,  19(M)  has  collected  many  cases  from  the  literature.    It 

ikii  AiM>  foiJovred  the  use  of  Einplastrum  Diachylon  to  produce  aln^rtion,  and 
4we  4*  ft  ca.^  reported  in  an  infant  from  the  application  of  lead-water  on 
fc  molher^s  nipples.  One  grain  every  three  hours  for  three  days,  and  two 
plOMtftTY  ihtve  hours  for  one  day,  have  causer!  signs  of  poisoning.  A  seri- 
Q^illUiraik  of  lead-poisrming,  which  was  investigated  by  David  D.  Stewart, 
EVrod  in  Philadelphia,  owing  to  the  disgraceful  adulteration  of  a  baking- 
rter  with  phromate  of  lead,  which  was  used  to  give  a  yellow  tint  to  the 
btt.  Lead  gitcn  medicinally  rarely  produces  poisoning* 
All  igeB  are  attacked,  but  J.  J,  Putnam  states  that  children  are  relatively 
wUtblfl;  The  largest  ntimber  of  ouses  m'cur  between  thirty  and  forty,  Ac- 
mIiiik  tu  Oliver,  females  are  more  sii8ce|)tible  than  males.  He  states  that 
IfciT  arr  mnch  more  quickly  brought  under  its  influence,  and  in  a  recent  epi- 
in  irhich  a  Uiousand  casee  were  involved  the  proportion  of  females  to 
«i#  four  to  one. 
Hic  lad  gmim  entrance  to  the  system  through  the  lungs,  the  digestive 
or  the  ^kin.  Poisoning  may  follow  the  use  of  cosmetics  containing 
Throngh  the  lungs  it  is  freely  absorbed.  The  chief  channel,  according 
iOlifrr,  t§  the  digestive  system.  It  h  rapidly  eliminateiJ  by  the  kidneys  and 
and  is  present  in  the  urine  of  lead- workers.     The  susceptibility  is  re- 
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markably  varied.  The  s}Tiiptoms  may  be  manifest  within  a  month  of  expc^ 
sure.  On  the  other  hand,  Tanquerel  (dea  Planches)  met  with  a  case  in  ■ 
man  who  had  been  a  lead-worker  for  fifty-two  years. 

Morbid  Anatomy. — Small  quantities  of  lead  occur  in  the  body  in  health. 
J.  J.  Putnants  reports  show  that  of  150  persons  not  presenting  symptoms  of 
lead-poisoning  traces  of  lead  occurred  in  the  urine  of  25  per  cent. 

In  chronic  poisoning  lead  is  found  in  the  various  organs.  The  affected 
muscles  are  yellow,  fatty,  and  fibroid.  The  nerves  present  the  features  of 
a  peripheral  degenerative  neuritis.  The  cord  and  the  nerve-rcK)t«  are,  as  a 
rule,  uninvolved-  In  the  primary  atrophic  form  the  ganglion  cells  of  the 
anterior  horns  are  probably  implieated.  In  tlie  acute  fatal  cases  there  may 
be  the  most  intense  entero-colitis. 

Clinical  Fonns, — Accte  Poisoning. — ^We  do  not  refer  here  to  the  acci- 
dental or  suicidal  cases,  which  pre.sent  vomiting,  pain  in  the  abdomen,  and 
collapse  8}'Tnptoms.  In  workers  in  lead  there  are  several  manifestations  which 
follow  a  short  time  after  exposure  and  set  in  acutely.  There  may  l>e,  in  thf 
first  place,  a  rapidly  developing  anaemia.  Acute  neuritis  has  been  described, 
and  convulsions,  epilepsy,  and  a  delirium,  which  may  be,  as  Stephen  Mac- 
kenzie ]\fis  noted,  not  unlike  that  produced  by  alcohol.  There  are  also  caaei  , 
in  which  the  gastro-intestinal  symptoms  are  most  intense  and  rapidly  pfQ^H 
fatal.  There  was  admitted  under  my  care  in  the  Philadelphia  HoepitalV 
painter,  aged  fifty,  suffering  with  anemia  and  severe  abdominal  pain,  which 
had  lasted  alxvut  a  week.  He  had  vomiting,  constipation  at  firs^  afterward 
R>vere  iliarrho?a  and  meltena,  with  distention  and  tenderness  of  tiie  abdo- 
men* There  were  alhumin  and  tube-casts  in  the  urine.  The  temperature  w$M 
usually  subnormal.  Death  occurred  at  the  end  of  the  second  week.  There 
was  found  the  most  intense  entero-colitis  with  hzemorrhages  and  exudatioiL 
These  acute  fonns  occur  more  frequaitly  in  persons  recently  exposed,  a&d« 
according  to  Mackenxie,  are  more  frequent  in  winter  than  in  summer.  Di 
Coetm  has  reported  the  onset  of  hemiplegia  after  three  days'  exposure  to  tin 
poison. 

Chronic  roisoKiNO, 

(a)   Bhod  Changes. — A  moderate  grade  of  an(rmia^  the  so-called  sat 
cachexia,  is  usually  present-    The  corpuscles  do  not  often  fall  below  50 
cent    Many  of  the  red  cells  show  a  remarkable  granular,  basophilic  degi 
ium  when  stained  with  Jeimer  s  stain,  or  with  polychrome  methylene 
Grawiti  first  demonstrated  their  presence  in  cases  of  pernicious  ansemia, 
Pepper  (tertius)  and  White  showed  that  they  were  constantly  present  in 
[Kiisoning.     Further  observations  by  Vaughan  and  others  have  shown  tl 
such  granulations  are  found  in  the  blood  in  a  great  variety  of  conditions, 
in  normal  blood,  but  that  they  are  most  numerous  in  lead-poisoning,  in 
their  occurrence  in  very  large  numbers  is  of  considerable  value  in 
Cadwalader  has  shown  the  constant  presence  of  nucleated  red  blood'C4>Tpu*dM 
evfm  when  the  anaemia  is  of  very  slight  grade, 

(fr)   Blue  line  on  the  giiBia^  which  is  a  valuable  indicatioii,  but  not  ifi^ 
wriaUy  preaent    Two  IIm  must   be  distingulsbed:  one,  at  the 
between  tiie  gums  and  teeth,  ia  on,  not  in  the  gamB^  and  is  readily 
by  rinsing  the  mouth  and  cleansing  the  teeth.    The  other  is  tiie  wdl< 
acterislic  blue-black  line  at  the  matgin  of  the 
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miifcirm,  but  being  in  the  papillfe  of  the  gumB  the  line  is,  as  seen  with  a 
magnilring'glass^  interrupted.  The  lead  is  absorbed  and  converted  in  the 
tivQes  into  a  black  sulphide  by  the  action  of  sulphuretted  hydrogen  from  the 
teiisr  of  the  teeth.  The  line  may  form  in  a  few  days  after  exposure  (Oliver) 
•ad  disappear  within  a  few  weeks,  or  may  persist  for  many  months,  Philip* 
lOD  has  noted  the  occurrence  of  a  black  line  in  miners,  due  to  the  deposition 
of  carbon. 

The  most  important  symptoms  of  chronic  lead-poisoning  are  colic,  lead- 
ptkjr^  and  the  encephalopathy.  Of  these,  the  colic  is  the  most  frequent.  Of 
TtnqQ«*el's  cases,  there  were  1,217  of  colic,  101  of  paralysis,  and  72  of  enceph- 
ibpalhy. 

(c)  Calie  id  the  most  common  symptom  of  chronic  lead-poisoning.  It 
irften  preceded  by  gastric  or  intestinal  symptoms,  particularly  constipation. 
pain  is  over  the  whole  abdomen.  The  colic  is  usually  paroxysmal,  like 
tne  colic,  and  is  relieved  by  pressure.  There  is  often,  in  addition,  between 
*fc»  paimyimB  a  dull,  heavy  pain.  There  may  l>e  vomiting.  During  the 
It  Ricgel  noted,  the  pulse  is  increased  in  tension  and  the  heart's  action 
Idtarded,     Attacks  of  pain  with  acute  diarrhcea  may  recur  for  weeks  or 

lor  three  or  four  years. 
CfTtain  of  the  cases  with  acute  colic  may  present  the  features  of  an  acute 
ilrtia-abdoininal  infiammaton'  condition,  A  case  was  lately  admitted  to  the 
miical  wards  with  a  diagnosis  of  appendicitis.  Localized  pain,  slight  fevcr» 
•lid  moderate  leucocvtosis  mav  be  present.  The  cases  mav  simulate  intestinal 
mmctioiL  The  history,  the  presence  of  a  blue  line  on  the  gums,  and  the 
Mood  changes  are  of  importance  in  differenliul  diagnosis. 

\i)   Lead'paUy* — This   is  rarely  a  primary  manifestation.     Among  54 

of  lead-poisoning  treated  in  the  J.   II.  H.  and  dispensary,  there  were 

of  lead-paralysis  (H.  M.  Thomas).     The  upper  limbs  are  most  fre- 

l?  affected.     In  26  cases  the  arms  alone  wure  aflocted.  and  18  of  these 

tlie  typical  double  wrist-drop.    In  7  the  right  arm  alone  was  involved, 

in  one  the  left.     In  4  cases  both  arms  and  legs  were  attacked.    The  onset 

IT  be  acute,  subacute,  or  chronic.     It  usually  occurs  without  fever.     In  its 

ibntioD  it  may  l>e  partial,  limited  to  a  muscle  or  to  certain  muscle  groups, 

(aMraloEed,  involving  in  a  short  time  the  muscles  of  the  extremities  and 

tmnk.     Madame   Dejerine-KIumpke   recognizes  the   following   localized 

(I)  Afit^brachial  type,  paralysis  of  the  extensors  of  the  fingers  anrl  of 

irmt^     In  this  the  musculo-spiral  nerve  is  involved,  causing  the  char- 

wriat-drop.     The  supinator  longus  usually  escapes.     In  the  long- 

fleadon  of  the  carpus  there  may  be  slight  displacement  backward 

file  tvmts;,  with  distention  of  the  synovial  sheaths,  so  that  there  is  a  promi- 

.  fwdling  over  the  wrist.     This,  which  is  sometimes  known  as  Gruebler's 

or,  though  not  of  any  moment,  is  often  very  annnying  to  the  patient. 

it)  Bmdiial  type,  which  involves  the  deltoid,  the  biceps,  the  brachtalis 

,  and  the  supinator  longus,  rarely  the  pectorals.     The  atrophy  is  of  the 

itmncral  form.    It  is  bilateral,  and  sometimes  follows  the  first  form, 

ft  may  be  primary. 

(3)  line  Aran-Duchenne  type,  in  which  the  small  muscles  of  the  hand 
of  the  thenar  and  hypothenar  eminences  are  involved,  so  that  we  have  a 
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paralysis  closely  resembling  that  of  the  early  stage  of  poUo-myfHtu  anUrior 
chronica.  The  atrophy  is  marked,  and  may  be  the  first  manifestation  of  the 
lead-palsy.    Mobius  has  shown  that  this  form  is  particularly  marked  in  tailor**. 

(4)  The  peroneal  type.  According  to  Tanquerol,  the  lower  limb^  are 
involved  in  the  proportion  of  i;^  to  100  of  the  upper  limtjs.  The  lateral 
peroneal  muscles,  the  extensor  communis  of  the  toeii,  and  the  extensor  propriuii 
of  the  big  toe  are  involved,  producing  the  steppage  gait. 

(5)  Laryngeal  form.  Adductor  paralysis  has  been  noted  by  Morell  Mac- 
kenzie and  others  in  leiid-palsy. 

Generalized  Palsies. — There  may  be  a  slow,  chronic  paralysis,  gradaally 
involving  the  extremities,  begitmitig  with  the  classical  picture  of  wrist-drop. 
More  frequently  there  is  a  rapid  generalization,  producing  complete  paralysis 
in  all  the  muscles  of  the  parts  in  a  few  days.  It  may  pursue  a  course  like 
an  ascending  paralysis,  associated  with  rapid  wasting  of  all  four  limbs.  Such 
cases,  however,  are  very  rare.  Death  has  occurred  by  involvement  of  the  dia- 
phragm. Oliver  reports  a  case  of  Philipson's  in  which  complete  paralysis 
supervened.  A  case  of  generalized  paralysis  was  admitted  last  winter  (1904) 
in  which  the  paralysis  began  in  the  legs  after  but  two  weeks*  work  as  an 
enamelen  It  spread  rapidly,  so  that  in  a  little  over  a  week  he  was  Insl- 
ridden,  and  on  admission  to  the  hospital  nearly  every  muscle  below  the  neck 
was  involved.  The  diaphragm  was^  completely  paralyzeiL  He  was  walking 
about  when  he  left  the  hospital,  though  there  was  still  some  weakness  remain* 
ing.  Dejerine-Klumpke  also  recognizes  a  febrile  form  of  general  paralysis 
in  lead-poisoning,  which  may  closely  resemble  the  subacute  spinal  paralyais 
of  Duchenne. 

There  is  also  a  primary  saturnine  muscular  atrophy  in  which  the  weak* 
ness  and  wasting  como  on  together.     It  is  this  form,  according  to  Go" 
which  most  frequently  assumes  the  Aran-Duchenne  type. 

The  electrical  reactions  are  those  of  lesions  of  the  lower  motor 
and  will  be  described  under  diseases  of  the  nerves.  The  degenerative  n*ac- 
tion  in  its  different  grades  may  l)e  present,  depending  upon  the  severity  of 
the  disease. 

Usually  with  the  onset  of  the  paralysis  there  are  pains  in  the  legs  and 
Joints,  the  so-called  saturnine  arthralgias.  Sensation  may,  however,  be 
unaffected, 

(e)  The  cerebral  st/tnpioms  are  numerous.  Seven  of  our  casegt  sliowi^ 
marked  cerebral  involvement.  One  of  the  cases  had  delusiom*  and  maniacal 
excitement  and  had  to  be  removed  to  an  insane  hospital.  In  other  ca^^ies  there 
occurred  transient  delirium,  attacks  of  unconsciousness,  and  in  one  ea^  con- 
vulsions. Optic  neuritis  or  neuro-retinitis  may  occur.  Hysterical  symptoms 
occasionally  occur  in  girls,  Convulsions  are  not  uncommon,  and  in  an  adult 
the  possibility  of  lead -poisoning  should  always  be  considered.  True  epilejisT 
may  follow  the  convulsions.  An  acute  delirium  may  occur  with  hallucina- 
tions. The  patients  may  have  trance-like  attacks,  which  follow  or  alternate 
with  comnilsions.  A  few  cases  of  lead  encephalopathy  fi^nally  drift  into 
lunatic  asylums.  Tremor  is  one  of  the  commonest  manifestations  of  letd- 
poisoning. 

(/)  Arterio-sclerosis. — Lead- workers  are  notoriously  subject  to  arteri*v 
Bclerosis  with  contracted  kidneys  and  h\T)ertrophy  of  the  heart.     The  cajes 
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low  distinct  gouty  deposits,  particularly  in  the  big-toe  joint;  but 
1  thia  coimtry  acute  gout  in  lead- workers  is  rare.     According  to  Sir  Wil- 
Soberts,  the  lead  favors  the  precipitation  of  the  crystalline  urates  of 
ti«*ne8,     BaJfe   ha^   shown   that    lead   diminishes  the   alkalinity  of    the 
Mfiod»  Jiiid  so  lessens  the  solubility  of  the  uric  acid. 

Pn^gnona* — In  the  minor  manifestations  this  is  good.    According  to  Gow- 
Mhf  outlook  is  bad  in  the  primary  atrophic  form  of  paralysis.    Convulsions 
IK^IBE  rule,  serious,  and  the  mental  symptoms  which  succeed  may  be  perma- 
Mttt    Occttsionrttly  the  wrist-drop  persists. 

Trcatineiit. — Prophylactic  measures  should  be  taken  at  all  lead-works,  but> 
unlesw  <*inploye^  are  carefuL  poisoning  is  apt  to  occur  even  under  the  most 
fftfurahle  conditions.  Cleanliness  of  the  hands  and  of  the  finger-nails,  fre- 
qumt  bn thing,  and  the  use  of  respirators  when  necessar}%  should  he  insistefl 
^opon.  When  the  lead  is  in  the  system,  the  iodide  of  potassium  should  l>e 
ff«j  is  from  5-  to  10-grain  doses  three  times  a  day.  For  the  colic,  local 
lioiifi  and,  if  severe,  morphia  may  1>e  used.     An  occasional  morning 

ot  magn«.*sium  sulphate  may  I  jo  given.      For  the  a  mem  i  a  iron  should 

bmed.  Id  the  very  acute  cases  it  is  well  not  to  give  the  i*>dide,  as,  accord- 
Of  tii^ome  writers,  the  liberation  of  the  lead  whicli  has  been  deposited  in  the 
tew  may  increase  the  severity  of  the  symptoms.  For  tlie  local  palsies  mas- 
f  lad  the  constant  current  should  be  used. 


IV.    ABSENICAL  POISONINa. 

Acute  poiionin^  by  arsenic  is  coraraon,  particularly  by  Paris  green  and 
Buxtures  as  **  Rough  on  Rats/'  which  are  nswl  to  dcslroy  vermin  and 
The  chief  symptoms  are  intense  pain  in  the  stomacli,  vomiting,  and, 
r^  colic,  with  diarrha^a  and  tenesmus ;  occasionally  the  symptoms  are  those 
i  mllapie.     If  recovery  takes  place,  paralysis  may  follow.     The  treatment 
iirtd  be  similar  to  that  of  other  irritant  (KJisons — rapid  removal  with  the 
ei  pump,  the  promotion  of  vomiting,  and  the  use  of  milk  and  eggs. 
f  the  poinon  has  been  taken  in  solution,  dialyzed  iron  may  be  used  in  doses 
f  from  6  to  8  drachms. 
Chraue  Artenicftl  Poitoiung. — Arsenic  is  used   extensively   in   the  arts, 
hjvtkulmrlr  m  tin*  mannfaclun'  of  colored  pnfiers,  artificial  flowers,  and  in 
Df  df  the  fabrics  employed  as  clothing.     The  glazed  green  and  red  papers 
i  in  kindergartens  also  contain  arsenic.     It  is  present,  too,  in  many  wall- 
aod  carpets.     Much  attention  has  been  paid  to  this  question  of  late 
19  ia$lilloes  of  poisoning  have  b<:*<?n  thought  to  depend  upon  wall-papers 
hef  bonsdiold  fabrics.     The  arsenic  compounds  may  be  either  in  the 
)  df  jiolid  purfieles  detaclied  from  the  paper  or  as  gaseous  volatile  bodies 
1  froQi  arsenical  organic  matter  by  the  action  of  several  moulds,  notably 
irevicaulr.  Mucor  nnicedo,  etc.  (Gosio).     In  moisture,  and  at  a 
of  from  fiO"  to  95**  F.,  a  volatile  compound  is. set  free,  probably 
aqpaie  dffrivative  of  arsenic  pentoxide'*   (Sanger),     The  chronic  poi- 
frrmi  fabricd  and  wall-papers  may  be  due,  according  to  this  author, 
\0m  iaifeitioii  of  miDUte  continued  doses  of  this  derivative.     Contaminated 
Qfcd  in  iiianufacturtiig  l>t*er,  caused  the  recent  epidemic  of  poison- 
f  at  MjAchaiter.     The  associated  presence  of  selenium  compounds  may  have 
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played  a  part  in  the  production  of  tlie  poisoning  (Tiinnicllffe  and  Roj»enheim). 
Arsenic  is  eliminated  in  all  the  secretions,  and  has  been  found  in  the  milk. 
J.  J,  Putnam,  it  should  be  remembered,  has  shown  that  it  is  not  uncommon 
to  find  traces  of  arsenic  in  the  urine  of  many  persons  in  apparent  health  (30 
per  cent).  The  effects  of  moderate  quantities  of  arsenic  are  not  infrequently 
seen  in  medical  practice.  In  chorea  and  in  pernicious  anemia,  steadily  in-* 
creasing  doses  are  often  given  until  the  patient  takes  from  15  to  2t*  drops  of 
Fowler's  solution  three  times  a  day.  Flushing  and  hypera?mia  of  the  skin, 
puffiness  of  the  eyelids  or  above  the  eyebrows,  nausea,  vomiting,  and  diarrhoea 
are  the  most  common  symptoms.  Redness  and  sometimes  bleeding  of  the 
gums  and  salivation  occur.  In  the  protracted  administration  of  arsenic 
patients  may  complain  of  numbness  aud  tingling  in  the  fingersi  Cutaneous 
pigmentation  and  keratosis  are  very  characteristic,  and  as  a  late  rare  sequence 
of  the  latter,  epithelioma.  In  chorea  neuritis  has  occurred,  and  a  patieot  of 
mine  with  Hodgkin's  disease  had  multiple  neuritis  after  taking  giv  5j  of  Fow- 
ler's solution  in  seventy-five  days,  during  which  time  there  were  fourteen  day« 
on  which  the  drug  was  omitted. 

In  the  Mimchestef  epidemic  nearly  all  cases  presented  signs  of  neuritis 
and  lesions  of  the  skin.  In  some  the  sensory  disturbances  predominated, 
in  others  the  motor,  the  individuals  being  unable  to  walk  or  to  use  their 
hands*  In  a  certain  number  there  was  muscular  inco-ordination,  resembling 
that  of  locomotor  ataxia.  i?apid  muscular  atrophy  characterized  some  cases. 
In  not  a  few  patients  a  condition  of  erythromelalgia  was  present.  ()ccasion* 
ally  a  catarrh  of  the  respiratory  and  alimentary  tracts  was  the  chief  feature. 
Pigmentation,  keratosis,  and  herpes  were  the  most  characteristic  cutaneouA 
manifestations  (Kelynack  and  Kirkby,  Arsenical  Poisoning  in  Beer  Drink- 
ers). How  far  similar  symptoms  are  to  be  attributed  to  the  small  quantities 
of  arsenic  absorbed  from  wall-papers  and  fabrics  is  by  some  considered  doubt- 
fuK  That  children  and  adults  may  take  with  impunity  large  doses  for  months 
without  unpleasant  effects,  and  thf*  fact  of  the  gradual  establishment  of  a 
toleration  which  enables  Styrian  peasants  to  take  as  much  as  8  grains  of  arse- 
nious  acid  in  a  day,  speak  strongly  against  it.  On  the  other  hand,  a^  Sangtpr 
states,  we  do  not  know  accurately  the  effects  of  many  of  the  eomptmnds  in 
minute  and  loug-cnnlinned  doses,  notably  the  arsenates. 

Arsenical  paraJijuiji  has  the  same  characteristics  as  le^id-palsy,  but  the  legs 
are  more  affecte<l  than  the  arms,  particularly  the  extensors  and  peroneal 
group,  so  that  the  patient  has  the  characteristic  steppage  gait  of  pcripheml 
neuritis. 

The  electrical  reaction  in  the  muscles  may  he  disturbed  l>eforc  there  is* 
any  loss  of  power,  and  when  the  patient  is  asked  to  extend  the  wrist  fullv  and 
to  spread  the  fingers  slight  weakness  may  be  detected  early. 


I 
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V,    FOOD  POISOIONQ. 

There  may  be  "  death  in  the  pot  **  from  many  causes.  Food  poisons 
be  endogenous  or  exogenous.  Those  articles  in  which  the  poison  is  of  endoge- 
nous origin  can  scarcely  be  desigimtcHl  as  foods.  The  poisonous  mushroom^ 
for  example^,  is  often  mistaken  for  the  cnlible  form.  The  former  is  injurious 
because  it  normally  produces  a  highly  poisonous  alkaloid,  muscariiie.     Oer^i 
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tijfl  fch  also  produce  normal  plivsiological  but  toxic  products.     When  eaten 
I  by  nmUke,  as  frequently  occurs  in  the  West  Indies  and  Japan,  these  fish  may 
jx>i3M>nouj!i  fl}Tnptonis>     The  exogenous  origin  o(  food  poison^i  is  by  far 
nniODi^t.     Under  this  head  come  tho^e  foods  which  are  rendered  poison- 
U  '   rital   contaTiiination  from  outside  sources.     Food   may  contniii 

the  ip'  «'aiii*ra8  of  disease,  as  of  tiibereuk>si3  or  triehinoBis;  milk  and 

otlter  food*  may  become  infected  with  typhoid  baciili,  and  .^o  convey  tlie  disease. 
JUimaU  (or  insects,  as  bws)  may  feed  on  substances  which  cause  their 
&di  ar  ptodttcts  to  be  poisonous  to  man. 

The  grainjs  used  as  food  may  be  infected  with  fungi  and  cause  the  epi- 

ot  ergotism,  etc. 
Foodji  of  all  sorts  may  liecome  contaminatt»d  with  the  bacteria  of  putre- 
li«  the  products  of  which  may  be  highly  pr:»isonou8» 

terra  '*  ptomaine  poisoning ''  has  bc*en  popularized  to  such  an  extent 
in  used  synonymously  with  food  poisoning.  The  term  ptomaine  waa 
tm*enty-tive  years  ago  by  the  Italian  chemist,  Selmi,  to  designate 
>idal  products  formed  in  putrefaction.  It  is  largely  through  the 
tit  Brieger  that  our  knowledge  of  ptomaines  was  gaintwi.  Mytilotoxin, 
fnad  in  poisonous  mussels,  is  of  this  class,  and  is  by  far  the  most  poisonous 
ri  Qm  koown  ptomaines. 

Among  the  more  common  forms  are  the  following: 
(1)  Meat  Poisoning, — Cases  have  usually  followed  the  eating  of  sausages 
pork-pie  or  head-chee^,  and  also  occasionally  bc^f,  veaL  never  mutton. 
^naa^  poiaoning,  which  is  known  by  the  name  of  hotuluim  or  anantimis,  has 
IflQg  bfcn  recognized,  and  there  have  been  numerous  outbreiiks,  particularly 
ia  parti  af  Germany.     Similar  attacks  have  been  produced  by  ham  and  by 
kid^cheese.     The  precise  nature  of  the  kreotoxit^Jiis  has  not  yx't  been  deter- 
Other  outbreaks  have  followcMl  the  eating'  of  beef  and  veal.     In  the 
ijarity  of  these  eased  the  meat  has  umlergoue  decomposition,  though  the 
lage  may  not  have  lieen  evident  to  the  taste.     The  organisms  which  pro- 
It!  jT  the  poisonous  symptoms  are  nearly  always  aniieroI>es. 

\h  d  an  organism,  to  wbieli  he  gave  the  name  H,  botu- 

i,  froii  liam,  which  poisoned  thirty-four  persons,  all  members 

miuiu.*,    7^^,^,,,,^  <it  Ellezelles,  in  (lermany.     An  organism   fnxjuently 
in  infected  meat  is  B,  enterilidi^,  tirst  isolated  by  GiLrtner  in  1888  from 
tvhich  hftd  poisontxl  a  large  number  of  perstins.     In  recent  years  a  uum- 
^  epidianics  of  fofni  poisoning  have  been  shown  to  be  in  all  probability 
1  by  the  Protewf  vulgariii  or  its  related  species.     Such  epidemics  have 
I  reported  by  Ij^yy  and  Vei^enherg.     The  symptoms  of  meat  poisoning  are 
^  of  acute  gastro- intestinal  irritation.     Ballard's  deseription  of  the  Well- 
quoted  by  Vaughan,  Itfilds  gwHl  fnr  a  majority  of  them: 
*A  period  of  incubation  preceded  the  illness.     In  51  cases  where  tliis 
1  be  aoctirat^Jy  determined,  it  was  twelve  hours  or  less  in  5  eaBes;  betw^een 
I?  and  thirty-six  hours  in  34  cases;  between  thirty-six  and  forty-eight 
in  8  casea;  and  later  than  this  in  only  4  cases.     In  many  cases  the 
dcfioitc  jjymptomii  occurred  suddenly,  and  evidently  unexpecte<lly*  but 
isea  there  were  observed  during  the  incubation  more  or  less  feeling 
hagiior  Atid  ill-health,  loss  of  appetite,  nausea,  or  fugitive,  griping  pains  in 
f  bdUy.    Id  about  a  third  of  the  ca^s  the  first  definite  symptom  was  a  sense 
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of  chill iness,  usually  with  rigors,  or  trembling,  in  one  case  accompanied  by 
dyspna-a ;  in  a  f^w  eases  it  wa.s  gid<linoss  with  fiiintness,  sometirnei^  aecom- 
panied  by  a  cold  sweat  and  tottering;  in  others  the  first  syniptom  wai*  head- 
ache or  pain  saniewhere  in  the  trunk  of  the  body — e.  g.,  in  tlie  chesty  back, 
between  the  shoulders^  or  in  the  abdomen,  to  which  part  the  pain,  wherever 
it  might  have  commenced,  i^ubsequently  extended.  In  one  case  the  first  symp- 
tom noticed  was  a  difficulty  in  sM^allowing.  In  two  cases  it  was  mteni«e  thirst. 
But  however  the  attack  may  have  eommeneed,  it  was  usually  not  long  before 
pain  in  the  abdomen,  diarrhtea*  and  vomiting  came  on,  diarrhcea  being  of 
more  certain  occurrence  than  vomiting.  The  pain  in  several  eases  commenced 
in  the  chest  or  between  the  shoulders,  and  extended  first  to  the  upper  and 
then  to  the  lower  part  of  the  abdomen.  It  was  usually  very  severe  indeed, 
quickly  producing  prostration  or  faintness,  with  cold  sweats.  It  was  variously 
described  as  crampy,  burning,  tearing,  etc.  The  diarrluTal  discharges  were 
in  some  cases  quite  unrestrainable,  and  (where  a  description  of  them  could 
be  obtained)  were  said  to  have  been  exceedingly  otfensive  and  usually  of  a 
dark  color.  Muscular  weakness  was  an  early  and  very  remarkable  symptom 
in  nearly  all  the  cases,  and  in  many  it  was  so  great  that  the  patient  could  only 
stand  by  holding  on  to  something.  Headache,  sometimes  severe,  was  a  com- 
mon and  early  symptom;  and  in  most  cases  there  was  thirst,  often  intense 
and  most  distrei^^^ing,  Tlie  tongue,  when  observed,  was  descriljed  usually  as 
thickly  coated  with  a  brown,  velvety  fur,  but  red  at  the  tip  and  edgesi.  In 
the  early  stage  the  skin  was  often  cold  to  the  touch,  but  afterward  fever  set 
in,  the  temperature  rising  in  some  cases  to  101%  103%  and  104°  F.  In  a 
few  severe  cases,  where  the  skin  was  actually  cold,  the  patient  complained  of 
heat,  insisted  on  throwing  off  the  bedclothes,  and  was  very  restless.  The 
pulse  in  the  height  of  the  illness  became  quick,  counting  in  some  cases 
100  to  128." 

Many  instances  are  on  record  of  poisoning  by  canned  goods,  particu- 
larly meat.  Some  of  these,  according  to  John  G.  Johnson,  have  been  eases 
of  corrosive  poisoning  from  muriate  of  zinc  and  muriate  of  tin  used  as  an 
amalgam,  but  poisonous  etfects  identical  with  those  just  descrit»ed  have  fol- 
lowetl  the  use  of  canned  meat^. 

Certain  game  birds,  particularly  the  grouse,  are  stated  to  be  poisonous, 
in  special  districts  and  at  certain  seasons  of  the  year.  It  is  a  noteworthy  fact 
that  mutton  and  lamb  have  thus  far  not  been  implicated  as  a  cause  of  food 
poisoning, 

(2)  Poiaomng:  by  Milk  Froducts, —  (a)  The  poisonous  effects  which  fol- 
low the  drinking  of  milk  infet*ted  with  saprophytic  bacteria^  is  considered  in 
the  section  on  the  diarrhtea  of  infants. 

(h)  Chf'^se  Poisoning. — ^ Various  milk  products,  ice  cream,  custard,  and 
cheese  may  prove  highly  poisonous.  Among  the  poisons  Vaughan  now  states 
that  the  tyrotoxicon  "  is  not  the  one  most  frequently  present,  nor  is  it  tlie 
most  active  one."  In  one  epidemic  he  and  Novy  have  isolaleil  frnm  cheoee  a 
substance  belonging  to  the  poisonous  albumins,  and  in  an  extensive  ice-cream 
epidemic  Vaughan  and  Perkins  found  in  the  ice  cream  A  highly  pathogi^ic 
bacillus,  but  its  toxin  has  not  been  separated. 

The  gymptoms  are  those  of  acute  gastro-intestinal  irritation,  and  are 
similar  to  those  alreadv  det^iiliHl  bv  Ballard. 
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(3)  Poisoning  by  Shell-fish  and  Fish. — (ji)  Mussel  Poisoning, — ^Brieger 
has  separated  a  ptomaine — mytilotoxin — which  exists  chiefly  in  the  liver  of 
the  mussel.  The  observations  of  Schmidtmann  and  Cameron  have  shown 
that  the  mussel  from  the  open  sea  only  becomes  poisonous  when  placed  in  filthy 
waters,  as  at  Wilhelmshafen. 

Dangerous,  even  fatal,  effects  may  follow  the  eating  of  either  raw  or  cooked 
mussels.  The  symptoms  are  those  of  an  acute  poisoning  with  profound  action 
on  the  nervous  system,  and  without  gastro-intestinal  manifestations.  There 
are  numbness  and  coldness,  no  fever,  dilated  pupils,  and  rapid  pulse;  death 
occurs  sometimes  within  two  hours  with  collapse  symptoms.  In  an  epidemic 
at  Wilhelmshafen,  Germany,  in  1885,  nineteen  persons  were  attacked,  four 
of  whom  died.  Salkowski  and  Brieger  isolated  the  mytilotoxin  from 
specimens  of  the  mussels.  Poisoning  occasionally  follows  the  eating  of 
oysters  which  are  stale  or  decomposed.  The  symptoms  are  usually  gastro- 
intestinal. 

(6)  Fish  Poisoning, — ^There  are  two  distinct  varieties;  in  one  the  poison 
is  a  physiological  product  of  certain  glands  of  the  fish,  in  the  other  it  is  a 
product  of  bacterial  growth.  The  salted  sturgeon  used  in  parts  of  Russia 
has  sometimes  proved  fatal  to  large  numbers  of  persons.  In  the  middle  parts 
of  Europe  the  barb  is  stated  to  be  sometimes  poisonous,  producing  the  so- 
called  "  barben  cholera.''  In  China  and  Japan  various  species  of  the  tetrodon 
are  also  toxic,  sometimes  causing  death  within  an  hour,  with  symptoms  of 
intense  disturbance  of  the  nervous  system.  Beri-beri  is  thought  by  some  to 
be  due  to  the  consumption  of  certain  kinds  of  fish. 

(4)  Orain  and  Vegetable  Food  Foisoning^. 

(1)  Ergotism, — The  prolonged  use  of  meal  made  from  grains  contami- 
nated with  the  ergot  fungus  {daviceps  purpurea)  causes  a  series  of  symp- 
toms know  as  ergotism,  epidemics  of  which  have  prevailed  in  different  parts 
of  Europe.  Two  forms  of  this  chronic  ergotism  are  described — the  one, 
gangrenous,  is  believed  to  be  due  to  the  sphacelinic  acid,  the  other,  convulsive, 
or  spasmodic,  is  due  to  the  cornutin.  In  the  former,  mortification  affects 
the  extremities — usually  the  toes  and  fingers,  less  commonly  the  ears  and 
nose.  Preceding  the  onset  of  the  gangrene  there  are  usually  anaesthesia, 
tingling,  pains,  spasmodic  movements  of  the  muscles,  and  gradual  blood  stasis 
in  certain  vascular  territories. 

The  nervous  manifestations  are  very  remarkable.  After  a  prodromal  stage 
of  ten  to  fourteen  days,  in  which  the  patient  complains  of  weakness,  headache, 
and  tingling  seifeations  in  different  parts  of  the  body,  perhaps  accompanied 
with  slight  fever,  symptoms  of  spasm  develop,  producing  cramps  in  the  mus- 
cles and  contractures.  The  arms  are  flexed  and  the  legs  and  toes  extended. 
These  spasms  may  last  from  a  few  hours  to  many  days  and  relapses  are  fre- 
quent. In  severer  cases  epilepsy  develops  and  the  patient  may  die  in  convul- 
sions. Mental  symptoms  are  common,  manifested  sometimes  in  a  prelimi- 
nary delirium,  but  more  commonly,  in  the  chronic  poisoning,  as  melancholia 
or  dementia.  Posterior  spinal  sclerosis  occurs  in  chronic  ergotism.  In  the 
interesting  group  of  29  cases  studied  by  Tuczek  and  Siemens,  9  died  at  various 
periods  after  the  infection,  and  four  post  mortems  showed  degeneration  of  the 
posterior  columns.  A  condition  similar  to  tabes  dorsalis  is  gradually  pro- 
duced by  this  slow  degeneration  in  the  spinal  cord. 
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(Z)  Lathtjriiim  (Lupinosis). — An  atfection  prtxluced  by  the  use  of  mciil 
from  varictiet^  of  vetches,  chielly  the  Lathyru.s  mtivu.^  iiud  L,  dceni.  The 
grain  is  popularly  known  as  the  ehiek-fK'a,  The  grains  an:  usually  powdered 
and  mixed  with  the  meal  from  other  cereals  in  the  preparation  of  bread.  As 
early  as  the  seventeenth  century  it  w^as  noticed  that  the  use  of  flour  with  which 
the  seeds  of  the  Laihyrm  were  mixed  caused  stiffness  of  the  legs.  The  subject 
did  not*  however*  attract  much  attention  before  the  studies  of  James  Irviiigt 
in  India,  who  between  1859  and  18G8  published  several  important  communis 
cations,  deseril>ing  a  form  of  spastic  paraplegia  affecting  large  numbers  of 
the  inhabitants  in  certain  regions  of  India  and  due  to  the  use  of  meal  made 
from  the  Lathijrus  seeds.  It  also  produces  a  spastic  paraplegia  in  animals. 
The  Italian  observers  describe  a  similar  form  of  paraplegia^  and  it  has  been 
observcii  in  Algiers  by  the  French  physicians.  The  condition  is  that  of  a 
spastic  paralysis,  involving  chiefly  the  legs,  which  may  proceed  to  complete 
paraplegia.  The  arms  are  rarely,  if  ever,  aifected.  It  is  evidently  a  slow 
sclerosis  induced  under  the  influence  of  this  toxic  agent.  The  precise  ana- 
tomical condition,  so  far  as  I  can  ascertain,  has  not  yet  been  determined, 

(3)  Pdhigra, — A  disease  due  to  the  use  of  altered  maize,  which  occurs 
extensively  in  parts  of  Italy,  in  the  south  of  France,  and  in  Spain.  It  has 
not  been  observed  in  the  United  States.  It  prevails  extensively  among  the 
poorer  classes,  particularly  in  the  country  districts,  and  appears  to  be  asso- 
ciated in  some  way  with  the  use  of  maize  wliich  (according  to  most  authori- 
ties) is  fermented  or  diseased-  In  t!ie  early  stage  the  symptoms  are  indefinite, 
characterized  by  debility,  pains  in  the  spine,  insonmia,  digestive  disturl>ances, 
more  rarely  diarrhoea.  The  first  clear  manift^sfation  of  the  disease  is  the  pel* 
lagral  erythema,  which  almost  invariably  ap}jears  in  the  spring.  This  is  fol- 
lowed by  desiccation  and  exfoliation  of  the  epidermis,  which  becomes  very 
rough  and  dry,  and  occasionally  crusts  form,  beneath  which  there  is  suppu- 
ration. With  these  cutamxms  manifestations  there  are  digestive  troul>les — 
salivation,  dyspepsia,  and  diarrhoea — which  may  be  of  a  dysenteric  nature. 
After  lasting  for  a  few  months  improvement  occurs  in  the  milder  cases  and 
convalescence  is  gradually  established.  In  the  more  severe  and  chronic  forms 
there  are  prnnounnud  nervous  symptoms — ^lieadache,  backache,  spasms,  and 
finally  paralysis  and  mental  disturbance.  The  paralytic  condition  aflfocts  the 
legs  and  leads  gradually  to  paraplegia.  The  mental  manifestations,  whidi 
are  rarely  met  with  until  the  tlurd  or  fourth  attack,  are  melancholia  or 
suicidal  mania.  Finally,  there  may  be  a  condition  of  the  most  pronoun  ceil 
cachexia. 

The  anatomical  findings  are  indefinite.  Chronic  degenerative  change-s 
have  been  found,  particularly  fatty  degeneration  and  a  peculiar  pigmentation 
in  the  viscera.  The  measures  to  be  emplovL^tl  are  change  in  diet,  removal 
from  the  infected  district,  and,  as  a  prophylaxis,  pruper  preservation  of  Uie 
maize. 

(4)  PoiaiO'poitiomng. — It  has  long  been  knoTim  that  potatoes  contain 
normally  a  very  small  amount  (about  0.06  per  cent)  of  the  poidonous  prin- 
ciple,  solan  in,  but  it  is  only  quite  recently  that  it  has  been  discovered  that, 
under  certain  circumstances,  they  may  contain  the  poison  in  amounts  suilicient 
to  cause  grave  disturbance  of  the  system*  The  increase  is  due  to  the  action 
of  at  least  two  .species  of  bacteria.  Bacterium  solanifemm  non-cQlorabUe  mod 
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Bacterium  solaniferum  colorabile,  and  occurs  in  those  tubers  which,  during 
growthy  have  lain  partially  exposed  above  ground,  and  in  those  which,  during 
storage,  have  become  well  sprouted.  The  most  extensive  outbreak  of  potato- 
poisoning  recorded  occurred  in  1899  in  a  German  regiment,  fifty-six  members 
of  which,  after  eating  sprouted  potatoes,  were  seized  with  chills,  fever,  head- 
ache, vomiting,  diarrhoea,  colic,  and  great  prostration.  Many  were  jaundiced 
and  several  collapsed,  but  all  recovered.  Samples  of  the  remaining  potatoes 
yielded  0.38  per  cent  of  solanin,  and  this  would  indicate  that  a  full  portion 
must  have  contained  about  5  grains. 

Treatment. — The  source  of  the  infection  must  be  ascertained  and  the 
offending  food  destroyed.  The  stomach  should  be  washed  out  and  the  bowels 
evacuated  by  a  brisk  saline  purge.  Little  can  be  done  for  the  symptoms  of 
poisoning  of  the  nervous  system.  Saline  infusions,  hypodermicidly,  may  be 
of  service  in  promoting  the  elimination  of  the  toxins. 


VL    SX7N-STB0KE  (Siriasis). 

(Heat  Exhaustion ;  Insolation;  Thermic  Fever;  ffeeU^troke ;  Coup  de  Soleil.) 

Definition. — A  condition  produced  by  exposure  to  excessive  heat. 
It  is  one  of  the  oldest  of  recognized  diseases ;  two  instances  are  mentioned 
in  the  Bible.  It  was  long  confounded  with  apoplexy.  The  Anglo-Indian 
surgeons  gave  admirable  descriptions  of  it.  In  the  United  States  the  most 
important  contributions  have  come  from  the  New  York  Hospital  and  the 
Pennsylvania  Hospital;  from  the  former,  the  studies  of  Swift  and  Darrach, 
from  the  latter,  the  papers  of  Gerhard,  George  B.  Wood,  the  elder  Pepper,  and 
Levick.  In  New  Orleans,  Bennett  Dowler  studied  the  disease  and  recognized 
the  difference  between  heat  exhaustion  and  sun-stroke.  Two  forms  are  recog- 
nized, heat  exhaustion  and  heat-stroke. 

Heat  Ezhanition. — Prolonged  exposure  to  high  temperatures,  particu- 
larly when  combined  with  physical  exertion,  is  liable  to  be  followed  by  extreme 
prostration,  collapse,  restlessness,  and  in  severe  cases  by  delirium.  The  sur- 
face is  usually  cool,  the  pulse  small  and  rapid,  and  the  temperature  may  be 
subnormal — as  low  as  95**  or  96**.  The  individual  need  not  necessarily  be 
exposed  to  the  direct  rays  of  the  sun,  but  the  condition  may  come  on  at  night 
or  when  working  in  close,  confined  rooms.  It  may  also  follow  exposure  to 
great  artificial  heat,  as  in  the  engine  rooms  of  the  Atlantic  steamships. 

Snn-ftroke  or  Thermic  Fever. — The  cases  are  chiefly  found  in  persons  who, 
while  working  very  hard,  are  exposed  to  the  sun.  Soldiers  on  the  march 
^th  their  heavy  accoutrements  are  particularly  liable  to  attack.  In  the 
larger  cities  of  this  country  the  cases  are  almost  exclusively  confined  to  work- 
Baen  who  are  much  exposed  and,  at  the  same  time,  have  been  drinking  beer 
Mid  whisky. 

XorUd  Anatomy  and  Pathology. — Rigor  mortis  occurs  early.  Putrefac- 
tive changes  may  come  on  with  great  rapidity.  The  venous  engorgement  is 
extreme,  particularly  in  the  cerebrum.  The  left  ventricle  is  contracted 
(Wood),  and  the  right  chamber  dilated.  The  blood  is  usually  fluid;  the 
l^  are  intensely  congested.    Parenchymatous  changes  occur  in  the  liver 
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According  to  WochI,  **  heat  exliaustion  with  lowered  temperature  repra-  , 
sents  a  sudden  va>4o-motor  palsy,  i.e.,  a  condition  in  which  the  existing  effect] 
of  the  heat  paralyzes  the  centre  in  the  medulla.'*  On  the  other  hand,  thermic 
fever  is  held  to  be  due  to  paralysis  under  the  influence  of  the  extreme  external 
heat  of  the  centre  in  the  medulla  which  regulates  the  dispositi«)n  of  the  bodily  I 
heat.  Owing  to  this  disturbance^  more  heat  is  produced  and  less  given  o£!| 
than  normally. 

Sambron  has  (B.  M.  J.,  189B,  i)  advanced  the  view  that  siriasis  is  an 
infections  disease.     He  argues  that  heat  alone  can  not  cauiie  it,  that  it  occunij 
in  certain  localities  and  in  epidemic  outbursts,  and  persons  accliniatired  have 
a  relative  immunity,  etc. 

Symptoms. — The  patient  may  be  struck  down  and  die  within  an  hour 
with  symptoms  of  heart-failure,  dyspncea,  and  coma.     This  form,  sometinje^j 
known  as  the  asphyxial,  occurs  chiefly  in  soldiers  and  is  graphically  described* 
by  Parkes,     Death  indeed  may  be  almost  instantaneous,  the  victims  falling  \ 
a«  if  struck  upon  the  head.     The  more  usual  form  comes  on  during  exposure, 
with  pain  in  the  head,  dizziness,  a  feeling  of  opprci^sion,  and  sometimes  nausea 
and  vomiting.     Visual  disturbances  are  common,  and  a  patient  may  have  col-  - 
ored   vision.     Diarrhoea   or  frequent   micturition   may   supervene.     Insensi- 
bility follows,  which  may  be  transient  or  which  deepens  into  a  profound  coma. 
The  patients  are  usually  admitted  to  hospital  in  an  unconscious  state,  with 
the  face  flushed,  the  skin  pungent,  the  pulse  rapid  and  full,  and  the  tempera- 
ture ranging  from  107°  to  110%  or  even  higher^,  as  shown  in  the  accompany- 
ing chart.     F,  A.  Packard  states  that  of  the  31  cases  admitted  to  the  Penn- 
sylvania Hospital  in  the  summer  of  18B7,  in  a  majority  of  them  the  tempera- 
ture was  between  11 0'*  and  111^    In  one  case  the  temperature  was  ^2^    The 
breathing  ia  labored  and  deep,  sometimes  stertorous.     Usually  there  is  com- 
plete relaxation  of  the  muscles,  but  twitchings,  jactitation,  or  very  rarely  con- 
vulsions may  occur.    The  pupils  may  at  first  be  dilated,  but  by  the  time  thei 
cases  are  admitted  to  hospital  they  are  (in  a  majorit}')  extremely  contracted* f 
Petechia?  may  be  present  upon  the  skin.     In  the  fatal  eases  the  coma  deejjene^, 
the  cardiac  pulsations  become  more  rapid  and  feeble,  the  breathing  bt^comc*J 
hurried  and  shallow  and  of  the  Cheyne-Stokes  type.     The  fatal  termination  J 
may  occur  within  twenty-four  or  thirty-six  hours.     Favorable  indications  arc 
the  return  of  consciousness  and  a  fall  in  tlie  fever.     The  recovery  in  these 
cases  may  be  complete.    In  other  instances  there  are  remarkable  after-effects, 
the  most  constant  of  which  is  a  permanent  inability  to  bear  high  temperatures. 
Such  patients  become  very  uneasy  when  the  thermometer  reaches  80°  F.  in 
the  shade.     Ix>8S  of  the  power  of  mental  concentration  and  failure  of  memory 
are  more  constant  and  very  troublesome  sequelae.     Such  patients  are  always 
worse  in  the  hot  weather.    Occasionally  there  are  convulsione,  followed  by , 
marked  mental   disturbance.     Dercum  has  described  peripheral   neuritis  as 
a  sequence,  and  the  patient  whose  chart  is  here  given  had  an  acute  neu- 
ritis  in  the  legs.    This  is  a  point  in  favor  of  the  infectious  nature  of  the 
disease. 

Guiteras  has  called  attention  to  a  form  of  fever  occurring  in  the  Sooth, 
known  in  Florida  as  "  Florida  fever,'*  in  the  Carol inas  as  "  country  fever," 
and  in  tropical  coimtries  as  fievre  inflammatoire.  The  ca^es  last  for  a  vari- 
able time,  and  are  mistaken  for  malaria  or  typhoid;  but  he  believes  them 
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to  be  entirely  distinct  and  due  to  a  prolonged  action  of  the  high  tempera- 
tures.    He  has  called  the  condition  a  "continued  thermic  fever." 

The  diagnosis  of  heat  exhaustion  from  thermic  fever  is  readily  made^  as 
the  difference  between  the  two  conditions  is  striking.  "  In  solar  exhaustion 
the  skin  is  moist^  pale^  and  cool;  the  breathing  is  easy  though  hurried;  the 


Chaet  XIII. — Cask  of  Sun-stkoke  Treated  with  the  Ice-bath  ;  Recovert. 
(Rectal  Temperatures.) 


pulse  is  small  and  soft;  the  vital  forces  fall  into  a  temporary  collapse;  the 
senses  remain  entire"  (Dowler) ;  whereas  in  sun-stroke  or  heat  apoplexy 
there  is  usually  unconsciousness  and  pyrexia. 

The  mode  of  onset,  together  with  the  circumstances  under  which  it  occurs 
and  the  high  temperature,  permits  thermic  fever  to  be  readily  differentiated 
from  apoplexy  and  coma  from  other  conditions. 

Treatment. — In  heat  exhaustion  stimulants  should  be  given  freely,  and 
if  the  temperature  is  below  normal  the  hot  bath  should  be  used.  Ammonia 
may  be  given  if  necessary.  In  thermic  fever  the  indications  are  to  reduce 
the  temperature  as  rapidly  as  possible.  This  may  be  done  by  packing  the 
patient  in  a  bath  with  ice.  Pubbing  the  body  with  ice  was  practised  at  the 
Xew  York  Hospital  by  Darrach  in  1857,  and  is  an  excellent  procedure  to 
lower  the  temperature  rapidly.  Ice-water  enemata  may  also  be  employed. 
At  the  Pennsylvania  Hospital  in  the  summer  of  1887  the  ice-pack  was  used 
▼ith  great  advantage.  Of  31  cases  only  12  died,  results  probably  as  satis- 
factory as  can  be  obtained,  considering  that  many  of  the  patients  are  almost 
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moribund  when  brought  to  hospital.  They  should  be  compared  with  Swift's 
statistics,  in  which  of  150  cases  78  died.  In  the  cases  in  which  the  symptoms 
are  those  of  intense  asphyxia,  and  in  which  death  may  take  place  in  a  few 
minutes,  free  bleeding  should  be  practised,  a  procedure  which  saved  Weir 
Mitchell  when  a  young  man.  For  the  convulsions  chloroform  should  be  given 
at  once.  Of  other  remedies,  the  antipyretics  have  been  employed,  and  may  he 
given  when  there  is  any  special  objection  to  hydrotherapy,  for  which,  however, 
they  can  not  be  substituted. 


SECTION   IV. 
COlifSTITUTIONAL  DISEASES. 


L    ARTHRITIS   DEFORMANS. 

Beflnition. — A  chronic  disease  of  the  joints  of  doubtful  etiology,  charac- 
terized by  changes  in  the  synovial  membranes  and  peri-articular  structures, 
and  in  some  cases  by  atrophic  and  hypertrophic  changes  in  the  bones. 

Long  believed  to  be  intimately  associated  with  gout  and  rheumatism 
(whence  the  names  rheumatic  gout  and  rheumatoid  arthritis),  this  close 
relationship  seems  now  very  doubtful,  since  in  a  majority  of  the  cases  no 
history  of  either  affection  can  be  determined. 

Etiology. — Age, — A  majority  of  the  cases  are  between  the  ages  of  thirty 
and  fifty.  In  A.  E.  Garrod's  analysis  of  500  cases  there  were  only  25  under 
twenty  years  of  age.  In  my  series  of  170  cases  studied  by  T.  McCrae,  in 
one  half  the  onset  was  before  the  age  of  thirty  years. 

Sex, — Among  Garrod's  500  cases  there  were  411  in  women.  More  than 
half  in  my  series  were  in  males.  In  James  Stewart's  recent  report  of  40  cases 
from  the  Royal  Victoria  Hospital  only  20  were  in  females.  In  women  its 
close  association  with  the  menopause  has  been  noted.  It  seems  to  be  more 
frequent,  too,  in  those  who  have  had  ovarian  or  uterine  trouble  or  who  are 
sterile. 

Predisposition, — In  216  cases  in  Garrod's  series  there  was  a  family  history 
of  joint  troubles.  About  one-third  of  my  series  gave  a  family  history  of 
arthritis.  Two  or  three  children  in  a  family  may  be  affected.  In  America 
the  incidence  in  the  negro  is  much  less  than  in  the  white. 

Rheumatism  and  Gout, — In  nearly  a  third  of  Garrod's  cases  there  was 
a  history  of  gout  in  the  family ;  of  rheumatism  in  only  64  cases. 

Exposure  to  cold,  wet  and  damp,  errors  in  diet,  worry  and  care,  and  local 
injuries  are  all  spoken  of  as  possible  exciting  causes. 

At  present  there  are  two  chief  views  prevailing  as  to  the  etiology  of  arthri- 
tis deformans— one  that  it  is  of  nervous  origin,  the  other  that  it  is  a  chronic 
infection. 

The  Relation  or  Arthritis  Deformans  to  Diseases  of  the  Nervous 
System. — ^Various  forms  of  arthritis  may  occur  with  lesions  of  the  spinal  cord, 
and  it  has  been  held  by  J.  K.  Mitchell  (Sr.)  that  changes  in  the  nervous 
ftystem  are  the  cause  of  the  joint  lesions.  This  does  not  seem  to  be  supported 
by  recent  work,  which  rather  supports  the  view  that  the  disease  is  the  result 
of  a  chronic  infection.    The  rapid  muscular  atrophy,  the  associated  neuritis. 
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the  pain,  the  increase  in  the  reflexes,  and  the  nutritional  disturbances  suggest 
a  change  in  the  nervous  system,  but  this  may  be  secondary  to  an  infective  or 
toxic  process. 

Arthritis  Deformans  as  a  Chronic  Infbction. — In  recent  years  this 
view  has  been  gaining  ground,  although  as  yet  positive  bacteriological  evidence 
is  lacking.  The  infection  may  be  with  a  specific  organism  or  perhaps  with 
various  ones.  Bannatyne,  Poynton  and  Payne,  Chauffard,  and  others  have 
obtained  organisms  from  the  joints,  and  suggestive  results  have  followed  the 
injection  of  the  cultures  in  animals.  But  no  constant  association  with  any 
organism  has  been  proved.  The  influence  of  various  infections  such  as  gon- 
orrhcea,  influenza,  etc.,  is  important.  Some  writers  have  reported  a  large 
proportion  of  cases  with  a  previous  history  of  gonorrhoea,  but  this  was  given 
in  only  13  per  cent  of  my  series. 

The  acute  onset  with  fever,  the  polyarthritis,  the.  presence  of  enlarged 
glands,  and  the  frequent  enlargement  of  the  'spleen  are  all  suggestive  of  an 
infection.  In  a  small  number  cardiac  complications  occur.  The  attack  may 
subside,  leaving  more  or  less  damage,  to  recur  later  with  the  same  features. 

And,  lastly,  a  consideration  of  the  form  in  children  described  by  Still 
lends  weight  to  this  view,  particularly  in  the  wide-spread  enlargement  of  the 
lymph-glands  and  the  swelling  of  the  spleen.  A  number  of  the  very  best 
students  of  the  disease,  as  Baumler,  of  Freiburg,  have  accepted  the  infective 
theory  of  origin,  which  is  gaining  adherents,  though  it  still  lacks  demon- 
stration. 

Morbid  Anatomy. — The  changes  in  the  joints  differ  essentially  from  those 
of  gout  in  the  absence  of  deposits  of  urate  of  soda,  and  from  chronic  rheuma- 
tism in  the  existence  of  extensive  structural  alterations,  particularly  in  the 
cartilages.  We  are  largely  indebted  to  the  magnificent  work  of  Adams  for 
our  knowledge  of  the  anatomy  of  this  disease. 

The  usual  descriptions  are  of  the  late  stages  of  the  disease  when  extensive 
damage  has  occurred.  There  have  been  few  opportunities  to  study  the  early 
changes,  although  more  frequent  operations  should  extend  our  knowledge. 
The  radiographs  have  aided  much  in  the  study  of  the  disease.  There  are 
three  main  types:  (1)  With  lesions  principally  in  the  synovial  membranes 
and  peri-articular  tissues,  (2)  with  atrophic  changes  in  the  cartilage  and 
bones  predominating,  and  (3)  with  hypertrophy  and  overgrowth  of  bone.  The 
first  and  second  are  seen  especially  in  the  joints  of  the  extremities,  the  third 
in  the  spine.  Whether  these  are  distinct  processes  or  different  manifestations 
of  the  same  disease  it  is  difficult  to  say.  The  synovial  membrane  is  usually 
thickened,  and  may  form  large  fringes  and  villi.  The  peri-articular  tissues 
show  infiltration  and  swelling.  The  enlargement  is  more  often  due  to  swelling 
about  the  joint  than  to  bony  changas.  The  cartilage  may  become  soft  and 
gradually  be  absorbed  or  thinned.  This  seems  to  begin  opposite  the  point 
of  greatest  involvement  of  the  synovial  membrane.  The  ends  of  the  bones 
may  become  smooth  and  eburnated,  which  is  usually  found  in  long-standing 
cases  and  in  old  persons.  With  tliis  there  may  l)e  marked  atrophy  of  the 
shaft  of  the  l>one.  Proliferation  of  l)one  usually  occurs  at  the  margins  of 
the  joints  in  the  form  of  irregular  nodules — the  osteophytes.  On  the  knuckles 
these  are  known  as  Haygarth's  nodosities.  These  may  lock  the  joint.  The 
formation  of  bone  may  also  occur  in  the  ligaments,  especially  in  the  spin^ 
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which  may  be  converted  into  a  rigid  bony  column.  Bony  anchylosis  rarely 
occurs  in  the  peripheral  joints,  but  is  common  in  the  spine. 

There  may  be  extensive  secondary  changes.  Muscular  atrophy  is  common 
and  may  appear  with  great  rapidity.  Subluxation  may  occur,  especially  in 
the  knee  and  finger  joints.  The  hands  often  show  great  deformity,  especially 
ulnar  deflection.  Contractures  may  follow  and  the  joint  become  fixed  in  a 
flexed  position.  Neuritis  ej\d  trophic  disturbances  may  be  associated.  The 
neuritis  is  sometimes  due  to  direct  extension  of  the  inflammatory  process. 
Subcutaneous  fibroid  nodules  are  occasionally  met  with. 

The  radiographs  of  arthritis  deformans  are  very  instructive.  The  changes 
in  the  bones  are  very  evident.  The  thinning  due  to  atrophy  and  the  bony 
overgrowth  can  be  readily  recognized.  Erosion  of  the  cartilages  is  easily  seen. 
In  the  type  with  predominant  peri-articular  changes  the  bones  show  little 
alteration. 

Symptonii. — For  convenience  the  forms  may  be  described  as  those  with 
Heberden's  nodes,  general  progressive  arthritis,  the  mono-articular  form,  the 
vertebral  form,  and  the  arthritis  deformans  of  children. 

Heberden's  Nodes. — In  this  form  the  fingers  are  affected,  and  "little 
hard  knobs'*  develop  gradually  at  the  sides  of  the  distal  phalanges.  They 
are  much  more  common  in  women  than  in  men.  They  begin  usually  between 
the  thirtieth  and  fortieth  year.  The  subjects  may  have  had  digestive  troubles 
or  gout.  Heberden,  however,  says  "  they  have  no  connection  with  gout,  being 
found  in  persons  who  never  had  it."  In  the  early  stage  the  joints  may  be 
swollen,  tender,  and  slightly  red,  particularly  when  knocked.  The  attacks  of 
pain  and  swelling  may  come  on  in  the  joints  at  long  intervals  or  follow 
indiscretion  in  diet.  The  little  tubercles  at  the  sides  of  the  dorsal  surface 
of  the  second  phalanx  increase  in  size,  and  give  the  characteristic  appearance 
to  the  affection.  The  cartilages  also  become  soft,  and  the  ends  of  the  bones 
ebumated.  Urate  of  soda  is  never  deposited  (Charcot).  The  condition  is 
not  curable ;  but  there  is  this  hopeful  feature — the  subjects  of  these  nodosities 
rarely  have  involvement  of  the  larger  joints.  They  have  been  regarded,  too, 
as  an  indication  of  longevity.  Charcot  states  that  in  women  with  these  nodes 
cancer  seems  more  frequent. 

General  Progressive  Form. — ^This  occurs  in  two  varieties,  acute  and 
chronic.  The  acute  form  may  resemble,  at  its  outset,  ordinary  rheumatic 
fever.  There  is  involvement  of  many  joints;  swelling,  particularly  of  the 
synovial  sheaths  and  bursae;  not  often  redness;  but  there  is  moderate  fever. 
Howard  describes  this  condition  as  most  frequent  in  young  women  from  twenty 
to  thirty  years  of  age,  often  in  connection  with  recent  delivery,  lactation,  or 
rapid  child-bearing.  Acute  cases  may  occur  at  the  menopause.  It  may  also 
come  on  in  children.  "  These  patients  suffer  in  their  general  health,  become 
weak,  pale,  depressed  in  spirits,  and  lose  flesh.  In  several  cases  of  this  form 
marked  intervals  of  improvement  have  occurred;  the  local  disease  has  ceased 
to  progress,  and  tolerable  comfort  has  been  experienced  perhaps  until  preg- 
nancy, delivery,  or  lactation  again  determines  a  fresh  outbreak  of  the  disease  " 
(Howard). 

The  chronic  form  is  by  far  the  most  common.  Most  of  these  have  had  at 
some  time  an  acute  attack.  The  joints  are  usually  involved  symmetrically. 
The  first  symptoms  are  pain  on  movement  and  slight  swelling,  which  may  be 
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in  the  joint  itself  or  in  the  peri-articular  sheaths.    In  some  cases  the  effusion 
is  marked,  in  others  flight.     The  local  conditions  vary  greatly,  and  periods 
of  improvement  alternate  with  attacks  of  swelling,  redness,  and  pain.     At 
first  only  one  or  two  joints  are  affected;  usually  the  joints  of  the  hands,  then 
the  knees  and  feet;  gradually  other  articulations  are  involved,  and  in  extreme  • 
cases  every  joint  in  tlie  body  is  affectei     Pain  is  an  extremely  variable  symp-  | 
torn.    Some  case-s  proceed  to  the  most  extreme  deformity  without  it ;  in  others  i 
the  suffering  is  very  great,  particularly  at  night  and  during  exacerbations  of 
the  disease.     There  are  cases  in  which  pain  of  an  agonizing  character  ia  an 
almost  constant  symptom,  requiring  for  years  the  use  of  morphia. 

Gradually  the  shape  of  the  joints  is  grt*atly  altered,  partly  by  the  presence 
of  osteophytes,  partly  by  the  great  thickening  of  the  capsular  ligaments,  and 
still  more  by  the  retraction  of  the  muscles.     In  moving  the  alTected  joint 
crepitation  can  be  felt,  due  to  the  eburnation  of  the  articular  surfaces.    Ulti* 
mately  the  joints  become  completely  locked,  not  by  a  true  bony  anchylosis,  it 
may  be  by  the  asteophytes  which  form  around  the  articular  surfaces,  like  ring-  ^ 
bone  in  the  horse,  but  is  more  often  due  to  adhesions  and  peri-articular  thick-  ■ 
enings.     The  muscles  about  the  joints  undergo  important  changes.     Atrophy    : 
from  disuse  gradually  supervenes,  and  contractures  tend  to  flex  the  thigh 
upon  the  abdomen  and  the  leg  upon  the  thigh.     There  are  cases  with  rapid 
muscular  wasting,  symmetrical  involvement  of  the  joints,  increased  reflexes, 
and  trophic  changes,  which  strongly  suggest  a  central  origin.     Numbness, 
tingling,  pigmentation  or  glossiness  of  the  skin,  and  onychia  ma}*^  be  prirsent. 
In  extreme  cases  the  patient  is  completely  helpless,  and  lies  on  one  side  with 
the  legs  drawn  up,  the  arras  fixed,  and  all  the  articulations  of  the  extremitii^  [ 
locked.     Fortunately,  it  often  happens  in  these  severe  general  cases  that  the  ' 
joints  of  the  hand  are  not  so  much  affected,  and  the  patient  may  lie  able  to 
knit  or  to  write,  though  unable  to  walk  or  to  use  the  arms.    In  many  caaea^ 
after  involving   two  or  three  joints,  the  disease  becomes  arrested,  and  no 
further  development  occurs.    It  may  be  limited  to  the  wrists,  or  to  the  knee«i| 
and  wrists,  or  to  the  knee^  and  ankles.     A  majority  of  the  patients  finally 
reach  a  quiescent  stage,  in  which  they  are  free  from  pain  and  enjoy  excellent 
health,  suffering  only  from  the  inconvenience  and  crippling  necessarily  as-so- 
ciated  with  the  disease.     Coincident  affections  arc  not  uncommon.     In  the 
active  stage  the  patients  are  often  anaemic  and  suffer  from  dyspepsia,  which 
may  recur  at  intervals.    A  small  percentage  show  C4irdiac  lesions.    The  pulae 
rate  is  frecjuently  higher  than  normal. 

The  PARTIAL  or  mono-articul.\k  form  affects  chiefly  old  persons,  and  is 
seen  particularly  in  the  hip,  the  knee,  the  spinal  column,  or  shoulder.     Itj 
isj  in   its  anatomical  features,  identical  with  the  general  disease.     In  thel 
hip  and  shoulder  the  muscles  early  show  wasting,  and  in  the  hip  the  condi-| 
tion  ultimately  becomes  that  already  described  as  morbtis  cox(V  senilvi.    Hie 
cases  seem   not   infrequently  to  follow  an  injury.     They  differ   from  tba 
polyarticular    form    in   occurring    chiefly   in   men    and    at    a   later   perimll 
of  life. 

The  Verteural  Form. — There  is  a  progressive  anchylosis  of  the  verte- 
htm,  causing  rigidity  of  the  spine — ^"  poker-back  ■■ — spontbflitis  deformnns. 
There  are  two  varieties.  In  one  (von  Bix'hterew),  in  which  the  diseai^  may 
follow  trauma  or  be  hereditary,  the  spine  alone  is  involved,  and  there  are] 
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pronounced  nerve-root  symptoms — pain,  anaesthesia,  atrophy  of  muscles,  and 
ascending  degeneration  in  the  cord;  in  the  other — Strtimpell-Marie  t3rpe — 
the  hip  and  shoulder  joints  may  be  involved  {spondylose  rhizomelique) ,  and 
the  nervous  sjrmptoms  are  less  prominent.  I  believe  they  are  both  forms  of 
arthritis  deformans,  and  should  neither  be  regarded  nor  described  as  separate 
diseases.  The  cases  are  more  frequent  in  males  than  in  females;  the  onset 
may  be  in  the  upper  or  in  the  lower  part  of  the  spine.  The  involvement  of 
the  spine  in  the  lumbar  region  may  cause  sciatica.  It  may  be  limited  to  the 
neck.  There  is  gradually  induced  complete  immobility,  with  some  Kyphosis. 
The  other  joints  may  not  be  affected,  or  the  hips  and  shoulders  piay  be  anchy- 
losed.  The  ribs  are  fixed,  the  thorax  immobile,  and  the  breathing  abdominal. 
Pressure  on  the  nerve-roots  may  cause  great  pain,  parsesthesia,  and  atrophy 
of  muscles.  Von  Bechterew  thinks  that  it  begins  as  a  meningitis,  leads  to 
compression  of  the  nerve-roots,  loss  of  function  of  the  spinal  muscles,  atrophy 
of  the  intervertebral  disks,  and  gradually  anchylosis  of  the  spines.  Seguin 
reported  three  children  in  one  family  with  the  disease. 

Arthritis  Deformans  in  Children. — Some  cases  resemble  closely  the 
disease  in  adults,  in  others  there  are  very  striking  differences.  A  very  inter- 
esting variety  has  been  differentiated  by  George  F.  Still,  in  which  the  general 
enlargement  of  the  joints  is  associated  with  swelling  of  the  l^mph-glands  and 
of  the  spleen.  He  has  studied  23  cases  of  this  character.  The  following  are 
among  the  more  striking  peculiarities :  The  onset  is  almost  always  before  the 
second  dentition.  Girls  are  more  frequently  affected  than  boys.  The  symp- 
toms complained  of  are  usually  slight  stiffness  in  one  or  two  joints ;  gradually 
others  become  involved.  The  onset  may  be  more  acute  with  fever,  or  even 
with  chills.  The  enlargement  of  the  joints  is  due  rather  to  a  general  thick- 
ening of  the  soft  tissues  than  to  a  bony  enlargement.  There  is  no  bony 
grating.  The  limitation  of  movement  may  be  extreme,  owing  to  the  fixation 
of  the  joints,  and  there  may  be  much  muscular  wasting.  The  enlargement 
of  the  lymph-glands  is  most  striking,  and  may  be  general;  even  the  supra- 
trochlear glands  may  be  as  large  as  hazel-nuts.  They  increase  with  the 
fever.  The  edge  of  the  spleen  can  usually  be  felt  below  the  costal  margin. 
Sweating  is  often  profuse  and  there  may  be  anaemia,  but  heart  complica^ 
tions  are  rare.  The  children  look  puny  and  generally  show  arrest  of  devel- 
opment. 

Diagnotii. — ^The  early  stages  may  be  difficult  to  diagnose  from  acute  rheu- 
matism. The  involvement  of  the  smaller  joints  and  the  persistence  of  the 
condition  in  a  joint  when  once  attacked  are  important  points.  In  an  advanced 
stage  it  can  rarely  be  mistaken  for  either  rheumatism  or  gout.  Late  cases 
are  difficult  or  impossible  to  distinguish  from  chronic  rheumatism.  It  is 
important  to  distinguish  from  the  mono-articular  form  the  local  arthritis  of 
the  shoulder-joint  which  is  characterized  by  pain,  thickening  of  the  capsule 
and  of  the  ligaments,  wasting  of  the  shoulder-girdle  muscles,  and  sometimes 
by  neuritis.  This  is  an  affection  which  is  quite  distinct  from  arthritis  de- 
formans, and  is,  moreover,  in  a  majority  of  cases  curable. 

Treatment. — Once  established,  the  disease  is  rarely  curable.  After  attack- 
ing two  or  three  joints  it  may  be  arrested.  Too  often  it  is  a  slow,  but  pro- 
gresaive,  crippling  of  the  joints,  with  a  disability  that  makes  the  disease  one 
of  the  most  terrible  of  human  afflictions. 
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Id  the  acute  febrile  form,  usually  mistaken  for  rheumatic  fevcT,  moderate 
doses  of  the  salicylates  should  be  given,  and  the  joints  require  the  local  meas- 
ures mentioned  in  the  section  on  acute  rheumatism. 

The  treatment  of  the  ordinary  form  may  be  considered  under: 

(1)  MKDtciXAL. — No  single  reme*ly  is  of  special  value.  General  tonics 
arc  indicated.  Arsenic  in  full  dosciii  is  helpful  in  some  cases.  The  syrup  nf 
the  iodide  of  iron  is  uj^eful,  alternating  with  arsenic.  Potassium  iodide  \& 
useful  in  the  form  with  much  periarthritis. 

(2)  General  Hvcijenk  and  Diet. — The  dii^ea^  is  one  of  progressive  de- 
bility, and  measures  of  a  supporting  character  are  indieateil.  Fresh  air  and 
careful  attention  to  personal  hygiene  are  most  essential.  The  question  of 
diet  is  of  the  first  importance.  There  is  one  nde — let  the  patient  eat  all 
the  good  foml  she  can  digest.  So  many  persons  are  afflicted  not  only  with  the 
disease,  hut  reduceil  hy  dieting,  that  1  often  find  **  f uU  diet'*  the  best  pre- 
scription. One  has  to  remember  that  gastro-intestinal  disturbancefi  are  com- 
mon in  the  disease. 

(3)  Hypkothbrapy. — The  Hot  Springs,  Bath  County,  Va.,  and  the  Hot 
Springs,  Ark.,  in  the  Unitcti  States,  and  those  of  Bath,  England,  sometimej^ 
give  very  good  results.  Many  of  our  cases  seem  to  have  l)ccn  made  much 
worse  hy  the  treatment  at  Spas,  largely.  1  l>eliL»ve,  from  over-use  of  baths 
and  a  reducing  diet*  Much  may  he  ctTcctcd  at  home  by  hot-air  baths,  hot 
baths,  and  compresses  at  night  to  the  fender  joints. 

(4)  Local  Trkatmknt. — ^Vigorous  measures  should  be  taken  early.  H 
is  a  disett^  to  be  fought  aetivelv  at  every  stage.  Massage,  carefully  given, 
reduces  the  peri-articular  infiltrations,  increases  the  mobility  of  stiffened 
joints?,  and,  most  important  of  all,  prevents  the  atropliy  nf  the  muscles  adja- 
cent to  the  affected  joints.  The  hot-air  treatment,  thoroughly  carried  out, 
helps  many  easels,  and  should  be  given  a  trial.  Systematic  exercises  by  the 
patients  are  very  useful. 

And  lastly,  surgical  measures  may  be  needed.  The  thermo-cautery  is  most 
useful  in  relieving  the  pain  and  in  lessening  the  ligamentous  thickening. 
Hepeateil  applications  are  liclpfiil  along  the  spine  in  tht^  spondylitis  defor- 
mans. The  jacket  is  useful  in  the  spinal  cases  until  the  acute  symptoms  are 
past.  Goldthwaite  and  others  have  reported  good  results  from  the  breaking 
up  of  adhesions  and  the  use  of  orthopipdic  appliances. 


n.    CHRONIC    RHEUMATISM. 

Etiologfy* — This  affection  may  follow  an  acute  or  subacute  attack,  hut 
more  conmionly  comes  on  insidiously  in  persons  who  have  passed  the  middle 
period  of  life.  In  my  experience  it  is  extremely  rare  as  a  sequenc*e  of  acute 
rheumatism.  It  is  most  common  among  the  poor,  particularly  wajiber- 
women,  day-laborers,  and  tho^c  whose  occupation  exposes  I  hem  to  cold  and 
damp. 

Morbid  Anatomy. — The  svnovial  membranes  are  injected,  but  there  is  usu- 
ally not  much  effusion.  The  capsule  and  ligaments  of  the  joints  are  thick- 
ened, and  the  sheaths  of  the  tendons  in  the  neighborhood  undergo  similar 
alterations*  so  that  the  free  play  of  the  joint  is  greatly  impaired.  In  long- 
standing cases  the  cartilages  also  undergo  changes^  and  may  show  erosionB. 
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Even  in  cases  with  the  severest  symptoms,  the  joint  may  be  very  slightly 
altered  in  appearance.  Important  changes  take  place  in  the  muscles  and 
nerves  adjacent  to  chronically  inflamed  joints,  particularly  in  the  mono- 
articular lesions  of  the  shoulder  or  hip.  Muscular  atrophy  supervenes  partly 
from  disuse,  partly  through  nervous  influences,  either  centric  or  reflex  (Vul- 
pian),  or  as  a  result  of  peripheral  neuritis.  In  some  cases  when  the  joint  is 
much  distended  the  wasting  may  be  due  to  pressure,  either  on  the  muscles 
themselves  or  on  the  vessels  supplying  them. 

Symptoms. — Stiffness  and  pain  are  the  chief  features  of  chronic  rheuma- 
tism. The  latter  is  very  liable  to  exacerbations,  especially  during  changes  in 
the  weather.  The  joints  may  be  tender  to  the  touch  and  a  little  swollen,  but 
are  seldom  reddened.  As  a  rule,  many  joints  are  affected;  but  there  are 
instances  in  which  the  disease  is  confined  to  one  shoulder,  knee,  or  hip.  The 
stiffness  and  pain  are  more  marked  after  rest,  and  as  the  day  advances  the 
joints  may,  with  exertion,  become  much  more  supple.  The  general  health 
may  not  be  seriously  impaired.  The  disease  is  not  immediately  dangerous. 
Anchylosis  may  occur,  and  ultimately  the  joints  may  become  much  distorted. 
In  many  instances,  particularly  those  in  which  the  pain  is  severe,  the  general 
health  may  be  seriously  involved  and  the  subjects  become  anemic  and  very 
apt  to  suffer  with  neuralgia  and  dyspepsia.  Valvular  lesions,  due  to  slow 
sclerotic  changes,  are  not  uncommon.  They  are  associated  with,  not  dependent 
upon,  the  articular  disease. 

Prognoiis. — ^The  prognosis  is  not  favorable,  as  a  majority  of  the  cases 
resist  all  methods  of  treatment.  It  is,  however,  a  disease  which  persists  indefi- 
nitely, and  does  not  necessarily  shorten  life. 

Treatment. — Internal  remedies  are  of  little  service.  It  is  important  to 
maintain  the  digestive  functions  and  to  keep  the  general  health  at  a  high 
standard.  Potassium  iodide,  sarsaparilla,  and  guaiacum  are  sometimes  bene- 
ficial.   The  salicylates  are  useless. 

Local  treatment  is  very  beneficial.  "  Firing  "  with  the  Paquelin  cautery 
relieves  the  pain,  and  it  is  perhaps  the  best  form  of  counter-irritation.  Mas- 
sage, with  passive  motion,  helps  to  reduce  swelling,  and  prevents  anchylosis. 
It  is  particularly  useful  in  cases  which  are  associated  with  atrophy  of  the 
muscles.  Electricity  is  not  of  much  benefit.  Climatic  treatment  is  very 
advantageous.  Many  cases  are  greatly  helped  by  prolonged  residence  in 
southern  Europe  or  Southern  California  or  by  spending  the  winters  in  Egypt. 
Rich  patients  should  always  winter  in  the  South,  and  in  this  way  avoid  the 
cold,  damp  weather. 

Hydrotherapeutic  measures  are  specially  beneficial.  Great  relief  is  afforded 
by  wrapping  the  affected  joints  in  cold  cloths,  covered  with  a  thin  layer  of 
blanket,  and  protected  with  oiled  silk.  The  Turkish  bath  is  useful,  but  the 
full  benefit  of  this  treatment  is  rarely  seen  except  at  bathing  establishments. 
The  hot  alkaline  waters  are  particularly  useful,  and  a  residence  at  Bath, 
England,  the  Hot  Springs  of  Virginia,  Arkansas,  or  Santa  Rosalia,  Mexico, 
or  at  Banff,  in  the  Rocky  Mountains,  on  the  Canadian  Pacific  Railway,  will 
sometimes  cure  even  obstinate  cases. 
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m.    MUSCULAR    RHEUMATISM    (Myalgia). 

Deflmition. — A  painful  affection  of  the  voluntary  musrles  and  of  the  fasciae 
and  perio^steum  to  which  they  are  attachcKi,  The  aiTection  has  receivcHl  variow* 
names,  according  to  its  geat,  as  torticollis,  lunihago,  plenrod^Tiia,  etc, 

Etiology.^ — The  attacks  follow  cold  and  exposure.  It  is  by  no  means 
certain  that  the  muscular  tissues  are  the  seat  of  the  disease.  Many  writers 
claim,  perhaps  correctly,  that  it  is  a  neuralgia  of  the  sensory  nen*es  of  the 
nmsclas,  lentil  our  knowledge  is  more  accurate,  how^ever,  it  may  l)e  con- 
sidered under  the  rheumatic  affect  ions. 

It  is  most  commonly  met  with  in  men,  particularly  those  exposed  to  cold 
and  whose  occupations  are  laljorious.  It  is  apt  to  follow  exposure  to  a  draught 
of  air,  as  from  an  open  window  in  a  railway  carriage.  A  sudden  chill iug 
after  heavy  exertion  may  also  hring  on  an  attack  of  lumhago.  Persons  of  a 
rheumatic  or  gouty  hahit  are  certainly  more  prone  to  tliis  affection.  One 
attack  renders  an  individual  more  liahle  to  another*  It  is  usually  acute,  but 
may  hei'omc  subacute  or  even  chronic. 

Symptoms. — The  affection  is  entirely  local.  The  constitutional  disturb- 
ance is  slight,  and,  even  in  severe  cases,  there  may  be  no  fever.  Pain  is  a 
prominent  symptom.  It  may  he  constant,  or  may  occur  only  when  the  mnsclea 
are  drawn  into  certain  positions.  It  may  be  a  dull  ache,  like  the  pain  of  a 
bruise,  or  sharp,  severe,  and  cramp-like.  It  is  often  sufficiently  intense  to 
cause  the  patient  to  cry  out.  Pressure  on  the  affected  part  usually  gives 
relief.  As  a  rule,  myalgia  is  a  transient  affection,  lasting  from  a  few  hours 
to  a  few  days.  Occasionally  it  is  prolonged  for  several  weeks.  It  is  very 
apt  to  recur. 

The  fnllowing  arc  the  principal  varieties: 

(1)  Lumbago,  one  of  the  most  common  and  painful  forms,  affects  the 
muscles  of  the  loins  and  their  tendinous  attachments.  It  occurs  chiefly  in 
workingmen.  It  comes  on  suddenly,  and  in  very  severe  cases  completely 
incapacitates  the  patient,  who  may  be  unable  to  turn  in  l>ed  or  to  rise  from 
the  sitting  posture. 

(2)  Stiff  neck  or  torticollih  affects  the  muscles  of  the  antcnvlateral 
region  of  the  neck.  It  is  very  common,  and  occurs  most  fref]uently  in  the 
young.  The  patient  holds  the  head  in  a  peculiar  manner,  and  rotates  tlie  whole 
body  in  attempting  to  turn  it.  ITsually  the  attack  is  confined  to  one  side. 
The  muscles  at  the  back  of  the  neck  may  also  be  affected. 

(3)  PLEtTHODYXiA  involves  the  intercostal  muscles  on  one  side,  and  m 
Bome  instances  the  pectorals  and  scrratus  magnus.  This  is,  fierhaps,  the  most 
painful  form  of  the  disease,  as  the  chest  can  not  be  at  rest.  It  is  more  common 
on  the  left  than  on  the  right  side.  A  deep  breath,  or  coughing,  causes  very 
intense  pain,  and  the  respiratory  movements  are  restricted  on  the  afftx-ted 
side.  There  may  Ik?  pain  on  pressure,  sometimes  over  a  very  limited  area* 
It  may  be  difhcult  to  distinguish  from  intercostal  neuralgia,  in  which  affec- 
tion* however,  the  pain  is  usually  more  circumscribe*!  and  paroxysmal,  and 
there  are  tender  points  along  the  course  of  the  nerves.  It  is  sometimes  mi.*- 
taken  for  pleurisy,  but  careful  physical  examination  readily  distinguisbos 
between  the  two  affections. 


GOUT.  397 

(4)  Among  other  forms  which  may  be  mentioned  are  cephalodynia, 
affecting  the  muscles  of  the  head ;  scapulodynia,  omodynia,  and  dorsodynia, 
affecting  the  muscles  about  the  shoulder  and  upper  part  of  the  back.  Myal- 
gia may  also  occur  in  the  abdominal  muscles  and  in  the  muscles  of  the 
extremities. 

Treatment. — Rest  of  the  affected  muscles  is  of  the  first  importance.  Strap- 
ping the  side  will  sometimes  completely  relieve  pleurodynia.  No  belief  is 
more  wide-spread  among  the  public  than  in  the  efficacy  of  porous  plasters  for 
museolar  pains  of  all  sorts^  particularly  those  about  the  tnmk.  If  the  pain 
is  severe  and  agonizing,  a  h3rpodermic  of  morphia  gives  immediate  relief. 
For  lumbago  acupuncture  is,  in  acute  cases,  the  most  efficient  treatment. 
Xeedles  of  from  three  to  four  inches  in  length  (ordinary  bonnet-needles, 
sterilized,  will  do)  are  thrust  into  the  lumbar  muscles  at  the  seat  of  the  pain, 
and  withdrawn  after  five  or  ten  minutes.  In  many  instances  the  relief  is 
immediate,  and  I  can  corroborate  fully  the  statements  of  Ringer,  who  taught 
me  this  practice,  as  to  its  extraordinary  and  prompt  efficacy  in  many  in- 
stances. The  constant  current  is  sometimes  very  beneficial.  In  many  forms 
of  myalgia  the  thermo-cautery  gives  great  relief.  In  obstinate  cases  blisters 
may  be  tried.  Hot  fomentations  are  soothing,  and  at  the  outset  a  Turkish 
bath  may  cut  short  the  attack.  In  chronic  cases  potassium  iodide  may  be 
used,  and  both  guaiacum  and  sulphur  have  been  strongly  recommended.  Per- 
sons subject  to  this  affection  should  be  warmly  clothed,  and  avoid,  if  possible, 
exposure  to  cold  and  damp.  In  gouty  persons  the  diet  should  be  restricted 
and  the  alkaline  mineral  waters  taken  freely.  Large  doses  of  nux  vomica 
are  sometimes  beneficial. 

IV.    GOUT    (Podagra). 

Deftnition. — A  nutritional  disorder,  one  factor  of  which  is  an  excess  of 
uric  acid  in  the  circulating  blood,  characterized  clinically  by  attacks  of  acute 
arthritis,  by  the  gradual  deposition  of  sodium  biurate  in  and  about  the  joints, 
and  by  the  occurrence  of  irregular  constitutional  symptoms. 

Etiology. — The  precise  nature  of  the  disturbance  in  metabolism  is  not 
known.  There  is  probably  defective  oxidation  of  the  foodstuffs,  combined 
with  imperfect  elimination  of  the  waste  products  of  the  body. 

(1)  Predisposing  Etiological  Factors. — Hereditary  Influences. — Sta- 
tistics show  that  in  from  50  to  60  per  cent  of  all  cases  the  disease  existed  in 
the  parents  or  grandparents.  The  transmission  is  supposed  to  be  more  marked 
from  the  male  side.  Cases  with  a  strong  hereditary  taint  have  been  known 
to  occur  before  puberty.  The  disease  has  been  seen  even  in  infants  at  the 
breast.  Males  are  more  subject  fo  the  disease  than  females.  It  rarely  is  seen 
before  the  thirtieth  year,  and  in  a  large  majority  of  the  cases  the  first  mani- 
festations appear  before  the  age  of  fifty. 

Alcohol  is  the  most  potent  factor  in  the  etiology  of  the  disease.  Fer- 
mented liquors  favor  its  occurrence  much  more  than  distilled  spirits,  and  it 
prevails  most  extensively  in  countries  like  England  and  Germany,  which  con- 
sume the  most  beer  and  ale.  The  lighter  beers  used  in  this  country  are  much 
leas  liable  to  produce  gout  than  the  heavier  English  and  Scotch  ales.  Many 
cases  occur  in  bartenders  and  brewery  men. 
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Food  plays  a  role  equal  in  importance  to  that  of  alcohol.  Overeating 
without  active  bodily  exercise  is  regarfled  as  a  very  spi^cial  prt*disposiTig  cmise* 
A  form  of  gouty  dyspepsia  has  l>een  descTibed,  A  robusiit  and  active  digCfition 
ie,  however,  often  met  in  gouty  pcrHom?.  Gout  i«  by  no  n»can«  confim^l  to 
the  rich-  In  P^ngland  the  combination  of  poor  food,  defective  hygiene,  and 
an  excessive  consumption  of  malt  liquors  makes  the  *^*  poor  man'g  gout  **  * 
common  affection. 

Lead. — Garrod  has  shown  that  workers  in  lead  are  specially  prone  to  gout. 
In  30  per  cent  of  the  hospital  ca.ses  the  patient8  had  l>een  painters  or  workers 
in  lead.  The  association  is  probably  to  be  sought  in  the  production  by  this 
poison  of  arterio-sclerosis  and  chronic  nephritis.  In  the  Unitt^;<l  States, 
chronic  lead-poi^oning  i^^  frequently  ai««ociated  with  arterio-dcleroBis  and  con* 
tracted  kidneys,  hut  lead-gout  is  comparatively  rare.  Gouty  deposits*  are, 
however,  to  be  found  in  tin*  hig-toe  joint  and  in  the  kidneys  in  caaeB  of 
chronic  pluinbism. 

The  colored  race  does  not  escape.  Of  59  cases  of  gout  admitted  to  the 
medical  wards  of  the  Johns  Hopkins  Hospital  up  to  April  1,  1905,  3  were 
in  negroes.  In  two  the  diagnosis  was  confirmed  at  autopsy  and  in  the  third 
by  the  presence  of  tophi  in  the  ears.    Only  2  of  the  59  were  females. 

(2)  Exciting  Causes. — Worry  or  a  sudden  mental  &hock  may  bring  on 
an  attack  within  ten  or  twelve  hours.  In  susceptible  persons  a  slight  injury 
or  an  accident  of  any  sort  or  a  surgical  operation  may  be  followed  by  an  acute 
arthritis. 

(3)  Metabolic  Causes. — ^The  nature  of  gout  i&  unknown.  That  there 
is  faulty  metabolism,  associated  in  some  very  special  way  with  the  chemistry 
of  uric  acid,  we  know,  but  nothing  more.  The  remainder  is  theory,  awaiting 
refutation  or  coniirmation.  Notwithstanding  attempts  to  minimize  the  im- 
portancH?  of  uric  acid  as  a  factor,  until  more  convincing  evidence  to  the  con- 
trary is  advancwl  we  must  adbere  to  the  uric  acid  theory.  The  conditionj 
of  life  favorable  to  the  development  of  gout  are  present  in  too  many  of  as 
after  the  middle  period  of  life— more  fuel  in  the  form  of  meat  and  drink 
than  the  machine  needs — the  condition  which  Francis  Hare  describes  as  hyper- 
pyrsemia.  G.  B.  Balfour  puts  it  well  wben  he  says:  '*  The  gouty  diathesis  it 
only  a  i'omprehensive  term  for  all  those  changes  in  the  character  and  com- 
position of  the  blood  induecfl  by  the  evils  of  civilization — deficient  exercise 
and  excess  of  nutriment.  .  .  .  (J out,  on  the  other  hand,  is  tiie  name  given 
to  all  those  modifications  of  our  metabolism  caused  by  the  gouty  diathesis, 
as  well  as  to  all  the  symptoms  to  which  those  modifications  give  rise." 

The  views  regarding  uric  acid  and  it^  relation  to  gout  are  very  numerous. 

Although  we  are  still  ignorant  of  the  actual  seat  of  formation  of  uric  acid, 
yet  its  source  has  been  pretty  accurately  determined.  It  constitutes  one  of  the 
"  pnrin  •'  bodies  of  Fischer*  the  xanthin  or  nuclein  bases  comprising  the  n^- 
mainder.  All  are  closely  relatetl  chemically.  Iforbaczewski  and  others  hare 
demonstrated  that  uric  acid  is  largely,  if  not  entirely,  derived  from  nuclein 
resnlting  from  nuclear  disintegration.  According  to  Burian  and  Sehnr,  tho 
uric  acid  formed  in  the  system  is  from  two  sources.  The  *'  endogenous  "  uric 
acid  is  derived  from  the  nucleins  of  the  hcxly.  while  the  ^*  exogenous  *'  uric  acid 
is  formed  from  the  nucleins  of  the  ingested  food.  The  uric  acid  derived  from 
the  intake  of  exogenous  oxypurins  (nucleo-proteids)  constitutes  from  40  to 
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60  per  cent  of  the  total  purin  content  of  the  body.  We  do  not  know  in  what 
form  uric  acid  exists  in  the  circulating  blood.  It  is  not  as  uric  acid  itself. 
Bence  Jones  and  Boberts  held  that  it  occurs  as  a  very  soluble  quadriurate 
consisting  of  a  molecule  of  uric  acid  in  loose  combination  with  an  acid  urate 
molecule.  Many  think  that  such  a  compound  is  not  capable  of  existing  in 
a  medium  with  a  composition  such  as  the  blood  has.  Minkowski  claims  that 
it  exists  normally  in  the  blood  in  organic  combination  with  nucleotin-phos- 
phone  acid.  Garrod  was  the  first  to  point  out  that  there  was  an  excess  of 
uric  acid  in  the  blood.  This  is  about  the  only  feature  of  the  disease  on  which 
there  seems  general  agreement.  Magnus-Levy  made  34  analyses  in  17  cases 
of  gout  and  found  the  uric  acid  in  the  blood  to  range  between  0.021  and  0.10 
grams  in  1,000  cc.  It  has  not  been  definitely  established  that  the  amount  is 
increased  during  the  acute  attack.  Of  the  three  possible  causes  for  this 
increase — ^increased  formation,  diminished  destruction  or  oxidation,  and  di- 
minished excretion — the  balance  of  evidence  favors  the  latter.  SchmoU  found 
that  there  is  a  nitrogen  retention  in  gout,  which  supports  this.  view.  Min- 
kowski and  His  believe  that  in  gouty  individuals  the  uric  acid  circulates 
in  the  blood  in  a  different  organic  combination  than  in  the  blood  of 
healthy  persons,  and  that  consequently  the  kidneys  are  functionally  in- 
capable of  eliminating  it  as  in  normal  conditions.  The  studies  of  the 
alkalinity  of  the  blood,  even  with  the  most  modem  methods,  are  very  conflict- 
ing. Magnus-Levy^s  investigations  seem  to  show  that  there  is  no  constant 
diminution  in  the  alkalinity  of  the  blood  in  gout,  also  that  there  is  no  greater 
diminution  in  the  alkalinity  during  the  acute  attacks  than  in  the  intervals. 
The  methods  of  determining  the  alkalinity  of  the  blood  are  notoriously  inac- 
curate. It  has  been  held  that  the  uric  acid  excess  in  the  blood  is  due  to 
deficient  alkalinity,  thus  preventing  solubility  and  easy  excretion  of  the  uric 
acid.  There  is  now  no  evidence  to  support  this  view.  The  recent  electro- 
potential  measurements  of  Fakkas,  Fraenkel,  and  Hoeber  seem  to  show  that 
the  reaction  of  the  blood  normally  is  neutral  and  not  alkaline. 

The  excretion  of  uric  acid  by  a  healthy  individual  on  an  average  mixed 
diet  ranges  normally  between  0.4  and  1.0  gramme  daily.  Hammarsten  gives 
the  average  as  0.7  gramme.  Of  the  total  purin  or  alloxuric  bodies  of  the  urine, 
nine-tenths  exist  as  uric  acid  and  one-tenth  as  the  purin  or  xanthin  bases. 
Quantitative  determinations  show  that  the  excretion  of  uric  acid  in  gout  is 
usually  far  below  the  lower  limit  for  normal  in  the  intervals  between  attacks, 
particularly  just  before  an  acute  exacerbation.  With  the  onset  of  an  acute 
attack  the  excretion  gradually  increases  until  in  three  or  four  days  the  amount 
of  uric  acid  may  reach  or  occasionally  exceed  the  upper  limit  for  normal. 
The  cause  of  this  increase  is  not  clear.  Quantitative  determinations  of  uric 
acid  in  the  blood  show  no  constant  increase  in  the  uric  acid  during  the  acute 
attacks,  nor  has  there  been  found  any  constant  variation  in  the  chemical  reac- 
tion of  the  blood  at  this  time. 

Oarrod  holds  that  with  lessened  alkalinity  of  the  blood  there  is  an  increase 
in  the  uric  acid,  due  chiefly  to  diminished  elimination.  He  attributes  the 
deposition  of  the  sodium  urate  to  the  diminished  alkalinity  of  the  plasma, 
which  is  unable  to  hold  it  in  solution.  In  an  acute  paroxysm  there  is  an 
accumulation  of  the  urates  in  the  blood,  and  the  inflammation  is  caused 
by  their  sudden  deposit  in  crystalline  form  about  the  joint. 
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Haig  thinks  that  there  is  no  iiicrease<l  formation  of  uric  acid  in  gout,  but 
that  the  blood  is  less  alkaline  than  normal,  and  less  able  to  hold  the  uric 
acid  or  its  8alU  in  solution. 

According  to  Sir  William  Kol>erts,  owing  to  deficient  elimination  the 
soluble  quadriurate  accumulates  in  the  bh.^xl.  Thig  quadriurale,  circulating 
in  a  medium  rich  in  sodium  carbonate,  takes  on  an  additional  atom  of  the 
base  and  becomes  converted  into  the  insoluble  biurate,  which  becomes  depos- 
ited in  the  tissues,  particularly  alwut  the  joints. 

Ebstein  thinks  that  the  tirtit- change  is  a  nutritive  tissue  disturbance,  which 
leadfs;  to  necrosis^  and  in  the  necrotic  areas  the  urates  are  deposited — a  view 
which  has  been  modified  by  von  Noorden,  who  holds  that  a  special  ferment 
leads  to  the  tissue  change,  to  which  the  deposit  of  the  urates  is  secondary. 
Ebstein  designates  tliese  as  "  primary  joint-gout  **  eases.  Most  cases  belong 
to  this  group.  He  also  describes  what  he  terms  "  primary  kidnej^-gout " 
cases.  Oiling  to  primary  disease  of  the  kidneys  the  uric  acid  is  not  properly 
eliminated  and  secondary  joint  manifestations  ensue.  These  cases  are  rare, 
and  he  states  that  they  must  not  be  confused  with  the  secondary  nephritia 
cases  resulting  from  the  gouty  diathesis. 

Cullen  held  that  gout  was  primarily  an  affection  of  the  nervous  sj^teni. 
On  this  nervous  theory  of  gout  there  is  a  basic,  arthritic  stock — a  diathetic 
habit,  of  which  gout  and  rheumatism  are  two  distinct  brandies.  The  gouty 
diathesis  is  expressed  in  in)  a  neurosis  of  the  nen^e-centres,  w^hich  may  be 
inherited  or  acquired;  and  (b)  "a  peculiar  incapacity  for  normal  elaboration 
within  the  whole  l>ody,  not  merely  in  the  liver  or  in  one  or  two  organs,  of 
food,  whereby  uric  acid  is  formed  at  times  in  excess,  or  is  incapable  of  being 
duly  transformed  into  more  solulile  and  less  noxious  products''  (Duckworth). 
The  explosive  neuroses  and  the  influence  of  depressing  circumstances,  phviaical 
or  mental,  point  strongly  to  the  part  played  by  the  nervous  system  in  the 
disease.  The  works  of  Duckworth  and  William  Ewart  may  be  consulted  for 
a  full  discussion  of  the  various  theories  on  the  nature  of  gout  Duckwortli 
still  supports  the  neuro-humoral  theory* 

Morbid  Anatomy, — The  blood  is  statetl  to  have  an  excess  of  uric  acid.  It 
may  t>e  obtained  from  the  blood-serum  by  the  method  known  as  Garrod'a 
uric-acid  thread  experiment,  or  from  the  serum  obtained  from  a  blister.  To 
3  ij  of  serum  add  m  v-vj  of  acetic  acid  in  a  watch-glass.  A  thread  immersed 
in  this  may  show  in  a  few  hours  an  incrustation  of  uric  acid.  The  experi- 
ment is  rarely  successful  even  in  casas  of  manifest  gout.  Thi^  excess,  also, 
is  not  peculiar  to  gout,  but  occurs  in  leuloemia  and  chlorosis. 

The  *'  perinuclear  basophilic  granules ''  about  the  nuclei  of  the  leucocytes, 
described  by  Neusser  in  1804  and  regarded  by  him  as  practically  pathogno- 
monic of  gout  or  a  gouty  diathesiB,  were  subsequently  shown  to  be  arti facta 
producetl  during  the  process  of  staining.  The  red  cells  in  the  '*  lead-gout  " 
cases  may  show  basophilic  granular  staining. 

The  important  changes  are  in  the  articular  tissues.  The  first  joint  of  the 
great  toe  is  most  frequently  involved ;  then  the  ankles,  knees,  and  the  smaU 
joints  of  the  hands  and  wrists.  The  deposits  may  be  in  all  the  joints  of  the 
lower  limbs  and  absent  from  those  of  the  upper  limbs  (Norman  Moore).  If 
death  takes  place  during  an  acute  paroxysm,  there  are  signs  of  inftammatiaa, 
hyperemia,  swelling  of  the  ligamentous  tissues,  and  of  effusion  into  the  joint. 
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The  primary  change^  according  to  Ebstein,  is  a  local  necrosis,  due  to  the 
presence  of  an  excess  of  urates  in  the  blood.  This  is  seen  in  the  cartilage 
and  other  articular  tissues  in  which  the  nutritional  currents  are  slow.  His 
and  Mordhorst  hold  that  the  deposition  of  the  urates  is  primary,  and  that 
the  tissue  necrosis  takes  place  as  a  result  of  this  deposit.  In  these  areas  of 
coagulation  necrosis  the  reaction  is  always  acid  and  the  neutral  urates  are 
deposited  in  crystalline  form,  as  insoluble  acid  urate.  The  articular  cartilages 
are  first  involved.  The  gouty  deposit  may  be  uniform,  or  in  small  areas. 
Though  it  looks  superficial,  the  deposit  is  invariably  interstitial  and  cov- 
ered by  a  thin  lamina  of  cartilage.  The  deposit  is  thickest  at  the  part  most 
distant  from  the  circulation.  The  ligaments  and  fibro-cartilage  ultimately 
become  involved  and  are  infiltrated  with  biurate  deposits,  the  so-called  chalk- 
stones,  or  tophi.  These  are  usually  covered  by  skin;  but  in  some  cases,  par- 
ticularly in  the  metacarpo-phalangeal  articulations,  this  ulcerates  and  the 
chalk-stones  appear  externally.  The  synovial  fluid  may  also  contain  crystals. 
In  very  long-standing  cases,  owing  to  an  excessive  deposit,  the  joint  becomes 
immobile.  The  marginal  outgrowths  in  gouty  arthritis  are  true  exostoses 
(Wynne).  The  cartilage  of  the  ear  may  contain  tophi,  which  are  seen  as 
whitish  nodules  at  the  margin  of  the  helix.  The  cartilages  of  the  nose, 
eyelids,  and  larynx  are  less  frequently  affected.  Somewhat  analogous  to 
these  tophi  in  man  are  the  deposits  characterizing  the  "guanin  gout"  of 
hogs.  Under  certain  conditions  in  pigs  one  sees  in  the  muscles,  liga- 
ments, and  articular  tissues  small  whitish  deposits  which  are  made  up  of 
guanin.  These  are  frequently  seen  in  the  Smithfield  and  Westphalian 
hams. 

Of  changes  in  the  internal  organs,  those  in  the  renal  and  vf  jscular  systems 
are  the  most  important.  The  kidney  changes  believed  to  be  characteristic 
of  gout  are:  (a)  A  deposit  of  urates  chiefly  in  the  region  of  the  papillae. 
This,  however,  is  less  common  than  is  usually  supposed.  Norman  Moore 
found  it  in  only  12  out  of  80  cases.  The  apices  of  the  pyramids  show  lines 
of  whitish  deposit.  On  microscopical  examination  the  material  is  seen  to  be 
largely  in  the  intertubular  tissue.  In  some  instances,  however,  the  deposit 
seems  to  be  both  in  the  tissue  and  in  the  tubules.  Ebstein  has  described  and 
figured  areas  of  necrosis  in  both  cortex  and  medulla,  in  the  interior  of  which 
were  crystalline  deposits  of  urate  of  soda.  The  presence  of  these  uratic  con- 
cretions at  the  apices  of  the  pyramids  is  not  a  positive  indication  of  gout. 
(h)  An  interstitial  nephritis,  either  the  ordinary  "contracted  kidney"  or  the 
arterio-sclerotic  form,  neither  of  which  is  in  any  way  distinctive.  It  is  not 
possible  to  say  in  a  given  case  that  the  condition  has  been  due  to  gout  unless 
marked  evidences  of  the  disease  coexist. 

The  metatarso-phalangeal  joint  of  the  big  toe  should  be  carefully  exam- 
ined, as  it  may  show  typical  lesions  of  gout  without  any  outward  token  of 
arthritis. 

Arterio-sclerosis  is  a  very  constant  lesion.  With  it  the  heart,  particularly 
the  left  ventricle,  is  found  hypertrophied.  According  to  some  authors,  con- 
cretions of  urate  of  soda  may  occur  on  the  valves.  Myocarditis  is  a  frequent 
oocurrence  in  chronic  cases. 

Changes  in  the  respiratory  system  are  rare.  Deposits  have  been  found  in 
the  vocal  cords,  and  uric-acid  crystals  have  been  met  in  the  sputa  of  a  gouty 
87 
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^H          patient   (J.  W.  Moore).     Emphysema  is  a  very  constant  condition  in  old 
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nd  dyspepsia.     The  urine  is  arid,  scanty,  and  high-colored.     It  de*B 
ites  on  cooling,  and  there  may  l>e,  according  to  Garrod,  transient  1 
ria.     There  may  be  traces  of  sugar  (gouty  glycosuria).     Before  aa  1 
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attack  the  output  of  uric  acid  is  low  and  is  also  diminished  in  the  early  part 
of  the  paroxysm.  The  relation  of  uric  and  phosphoric  acids  to  the  acute 
attacks  is  well  represented  in  Chart  XIV,  prepared  by  Futcher.  Both  were 
extremely  low  in  the  intervals,  but  reached  within  normal  limits  shortly  after 
the  onset  of  the  acute  s3rmptom3.  The  phosphoric  acid  and  uric  acid  show 
almost  parallel  curves.  The  patient  was  on  a  very  light  fixed  diet  at  the 
time  the  determinations  were  made.  Bain  holds  that  the  phosphoric  acid 
excretion  varies  directly  with  that  of  the  uric  acid.  Watson  claims  that  there 
is  no  relationship  between  the  two.  In  some  instances  the  throat  is  sore,  and 
there  may  be  asthmatic  symptoms.  The  attack  sets  in  usually  in  the  early 
morning  hours.  The  patient  is  aroused  by  a  severe  pain  in  the  metatarso- 
phalangeal articulation  of  the  big  toe,  and  more  commonly  on  the  right  than 
on  the  left  side.  The  pain  is  agonizing,  and,  as  Sydenham  says,  "  insinuates 
itself  with  the  most  exquisite  cruelty  among  the  numerous  small  bones  of  the 
tarsus  and  metatarsus,  in  the  ligaments  of  which  it  is  lurking."  The  joint 
swells  rapidly,  and  becomes  hot,  tense,  and  shiny.  The  sensitiveness  is  ex- 
treme, and  the  pain  makes  the  patient  feel  as  if  the  joint  were  being  pressed 
in  a  vise.  There  is  fever,  and  the  temperature  may  rise  to  102®  or  103®. 
Toward  morning  the  severity  of  the  symptoms  subsides,  and,  although  the 
joint  remains  swollen,  the  day  may  be  passed  in  comparative  comfort.  The 
8}Tnptoms  recur  the  next  night,  and  the  fit,  as  it  is  called,  usually  lasts  for 
from  five  to  eight  days,  the  severity  of  the  symptoms  gradually  abating.  There 
is  usually  a  moderate  leucocytosis  during  the  acute  manifestations.  Occasion- 
ally other  joints  are  involved,  particularly  the  big  toe  of  the  opposite  foot. 
The  inflammation,  however  intense,  never  goes  on  to  suppuration.  With  the 
subsidence  of  the  swelling  the  skin  desquamates.  After  the  attack  the  general 
health  may  be  much  improved.  As  Aretaeus  remarks,  a  person  in  the  interval 
has  won  the  race  at  the  Olympian  games.  Recurrences  are  frequent.  Some 
patients  have  three  or  four  attacks  in  a  year ;  others  suffer  at  longer  intervals. 

The  term  retrocedent  or  suppressed  gout  is  applied  to  serious  internal 
symptoms,  coincident  with  a  rapid  disappearance  or  improvement  of  the  local 
signs.  Very  remarkable  manifestations  may  occur  under  these  circumstances. 
The  patient  may  have  severe  gastro-intestinal  symptoms — pain,  vomiting,  diar- 
rhoea, and  great  depression — and  death  may  occur  during  such  an  attack.  Or 
there  may  be  cardiac  manifestations — dyspncx?a,  pain,  and  irregular  action 
of  the  heart.  In  some  instances  in  which  the  gout  is  said  to  attack  the  heart, 
an  acute  pericarditis  proves  fatal.  So,  too,  there  may  be  marked  cerebral 
manifestations— delirium  or  coma,  and  even  apoplexy — but  in  a  majority  of 
these  instances  the  symptoms  are,  in  all  probability,  uraemic. 

Oout  in  America. — While  not  so  common  as  in  England  and  Germany, 
the  disease  is  by  no  means  infrequent,  and  is  perhaps  on  the  increase.  It  is 
only  one-third  less  frequent  at  the  Johns  Hopkins  Hospital  than  at  Saint 
Bartholomew's  Hospital.  It  is  more  common  among  the  lower  classes,  who 
drink  beer,  than  among  the  well-to-do,  who  have  become  of  late  much  more 
temperate.  Among  about  18,000  cases  in  my  wards  there  were  59  cases  of 
gout.    All  were  whites  but  three,  and  all  males  but  two  (Futcher). 

Chroxic  Gout. — With  increased  frequency  in  the  attacks,  the  articular 
symptoms  persist  for  a  longer  time,  and  gradually  many  joints  become  affected. 
Deposits  of  urates  take  place,  at  first  in  the  articular  cartilages  and  then  in 
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the  ligaraenta  and  capsular  tis-sues;  so  that  in  the  course  of  years  the  joints 
become  swollen,  irregular,  and  deformed.  The  feet  are  uijually  first  affected, 
tiien  the  hands.  In  severe  cases  there  may  be  extensive  concretions  al>out  the 
elbows  and  knees  and  along  the  tendons  and  in  the  bursae.  The  tophi  appear 
in  the  eara.  Finally,  a  unique  clinical  picture  h  produced  which  can  not  be 
mistaken  for  that  of  *uiy  other  affection.  The  skin  over  the  tophi  may  rupture 
or  uh?erate,  and  about  the  knuckles  the  chalk-stones  may  be  freely  expo^*<L 
Patients  with  chronic  gout  are  usually  dyspeptic,  often  of  a  sallow  complexion, 
and  show  §igns  of  arterio-sclerosis.  The  pulse  tension  is  increased,  the  vc«?aseU 
are  stiff,  and  the  left  ventricle  is  hyper trophied.  The  urine  ib  increased  in 
amount,  is  of  low  specific  gravity,  and  usually  contains  a  slight  amount  of 
albumin,  with  a  few  hyaline  casts.  Severe  cramps  involving  the  calf,  abdom- 
inal, and  thoracic  muscles  may  occur.  Intercurrent  attacks  of  acute  poly- 
arthritis may  develop,  in  which  the  joints  bec^ome  inflamed,  and  the  tempera- 
ture ranges  from  101*^  to  103°.  There  may  be  pain,  redness,  and  swelling  of 
several  joitits  without  ft^ver,  Unemia,  pleurisy,  pericarditis,  peritonitis,  and 
meningitis  are  common  terminal  alleetions*  The  victim  of  gout  may  show 
remarkable  mental  and  even  bodily  vigor.  Certain  of  the  moat  distinguished 
members  of  our  profession  have  been  terrible  sufferers  from  this  diseaee, 
notably  the  elder  Scaliger,  Jerome  Cardan,  and  Sydenham,  whose  stiitcmeot 
that  ^*  more  wise  men  than  fools  are  victims  of  the  affection  ^'  atiU  holds 
good. 

Iebeoulab  Gout. — ^This  is  a  motley,  ill-defined  group  of  symptoms,  mani- 
festations of  a  cuudititm  of  disordered  nutrition,  to  which  the  terms  gouty 
dUiihesUt  or  Utha-mic  state  have  been  given.  Cases  are  seen  in  members  of 
gouty  families^  who  may  never  themselves  have  suffered  from  the  acute  dis- 
ease, and  in  persons  who  have  lived  not  wisely  but  too  well,  who  have  eaten 
and  drunk  largely^  lived  sedentary  lives,  and  yet  have  been  fortunate  enough 
to  escape  an  acute  attack.  It  is  interesting  to  note  the  various  manifestations 
of  the  disease  in  a  family  with  marked  hereditary  disposition.  The  daughter* 
often  escape,  while  one  son  may  have  gouty  attacks  of  great  severity,  eren 
though  he  lives  a  temperate  life  and  tries  in  every  way  to  avoid  the  conditions 
favonng  the  disorder.  Another  son  has,  perhaps,  only  the  irregular  maoi- 
festations  and  never  the  acute  articular  affection.  While  the  irregular  features 
are  perhaps  more  often  met  with  in  the  hereditary  affection,  they  are  by  no 
means  infrequent  in  persons  who  appear  to  have  actjuired  the  disesde.  The 
tendency  in  some  families  is  to  call  every  affection  gouty.  Even  infantile 
complaints,  such  as  scald-head,  naso-pharyngeal  vegetations,  and  enuresis.,  are 
often  regarded,  without  sufficient  grounds,  1  believe,  as  evidencej^  of  the  family 
ailment.  Among  the  commonest  manifestations  of  irregular  gout  are  the 
following: 

(a)  Cutaneotts  Eruptiuns. — Garrtwl  and  others  have  called  special  atten- 
tion to  the  frequent  association  of  eczema  with  the  gouty  habit.  The  French 
in  particular  insist  upon  the  special  liability  of  gouty  persons  to  skin  tffec- 
tions.  the  arihritides,  as  they  call  them, 

{h)  Gaiftro'intentinal  Disorderg.—AitkiQk^  of  what  is  termed  billoitSEwai, 
in  which  the  tongue  is  furred,  the  breath  foul,  the  bowels  constipated,  and 
the  action  of  the  liver  torpid,  are  not  uncomnmn  in  gouty  persona.  A  gotity 
parotitis  is  described. 
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(c)  Cardio-VMCular  Symptoms. — With  the  lithaBmia,  arterio-sclerosis  is 
frequently  associated.  The  blood  tension  is  persistently  high^  the  vessel  walls 
become  stiff,  and  cardiac  and  renal  changes  gradually  occur.  In  this  condition 
the  manifestations  may  be  renal,  as  when  the  albuminuria  becomes  more 
marked,  or  dropsical  symptoms  supervene.  The  manifestations  may  be  car- 
diac, when  the  hypertrophy  of  the  left  ventricle  fails  and  there  are  palpitation, 
irregular  action,  and  ultimately  a  condition  of  asystole.  Or,  finally,  the  mani- 
festations may  be  vascular,  and  thrombosis  of  the  coronary  arteries  may  cause 
sudden  death.  Aneurism  may  occur  and  prove  fatal,  or,  as  most  frequently 
happens,  a  blood-vessel  gives  way  in  the  brain,  and  the  patient  dies  of  apo- 
plexy. It  makes  but  little  difference  whether  we  regard  this  condition  as 
primarily  an  arterio-sclerosis,  or  as  a  gouty  nephritis ;  the  point  to  be  remem- 
bered is  that  the  nutritional  disorder  with  which  an  excess  of  uric  acid  is 
associated  induces  in  time  increased  tension,  arterio-sclerosis,  chronic  inter- 
stitial nephritis,  and  changes  in  the  myocardium.  Pericarditis  is  not  an 
infrequent  terminal  complication  of  gout.    Phlebitis  occasionally  occurs. 

(d)  Nervous  Manifestations, — Headache  and  megrim  attacks  are  not  in- 
frequent. Haig  attributes  them  to  an  excess  of  uric  acid.  Neuralgias  are  not 
uncommon ;  sciatica  and  paraesthesias  may  develop.  A  common  gouty  mani- 
festation, upon  which  Duckworth  has  laid  stress,  is  the  occurrence  of  hot  or 
itching  feet  at  night.  Plutarch  mentions  that  Strabo  called  this  symptom 
"  the  lisping  of  the  gout."  Cramps  in  the  legs  may  also  be  very  troublesome. 
Hutchinson  has  called  attention  to  hot  and  itching  eyeballs  as  a  frequent  sign 
of  masked  gout.  Associated  or  alternating  with  this  symptom  there  may  be 
attacks  of  episcleral  congestion.  Apoplexy  is  a  common  termination  of  gout. 
Meningitis  may  occur,  usually  basilar. 

(e)  Urinary  Disorders. — The  urine  is  highly  acid  and  high-colored,  and 
may  deposit  on  standing  crystals  of  uric  acid.  Transient  and  temporary 
increase  in  this  ingredient  can  not  be  regarded  as  serious.  In  many  cases  of 
chronic  gout  the  amount  may  be  diminished,  and  increased  only  at  certain 
periods,  forming  the  so-called  uric-acid  showers.  The  chart  on  page  402 
illustrates  this  very  well.  A  sediment  of  uric  acid  in  a  urine  does  not 
necessarily  mean  an  excess.  It  is  often  dependent  on  the  inability  of  the 
urine  to  hold  it  in  solution.  Sugar  is  found  intermittently  in  the  urine  of 
gouty  persons — ^gouty  glycosuria.  It  may  pass  into  true  diabetes,  but  is  usually 
ver}'  amenable  to  treatment.  Oxaluria  may  also  be  present.  Gouty  persons 
are  specially  prone  to  calculi,  Jerome  Cardan  to  the  contrary,  who  reckoned 
freedom  from  stone  among  the  chief  of  the  dona  podagrcp.  Minute  quantities 
of  albumin  are  very  common  in  persons  of  gouty  dyscrasia,  and,  when  the 
renal  changes  are  well  established,  tube-casts.  Urethritis,  with  a  purulent 
discharge,  may  arise,  so  it  is  stated,  usually  at  the  end  of  an  attack.  It  may 
occur  spontaneously,  or  follow  a  pure  connection. 

(f)  Pulmonary  Disorders. — There  are  no  characteristic  changes,  but,  as 
Greenhow  has  pointed  out,  chronic  bronchitis  occurs  with  great  frequency  in 
persons  of  a  gouty  habit. 

{g)  Of  eye  affections,  iritis,  glaucoma,  hffimorrhage  retinitis,  and  sup- 
purative panophthalmitis  have  been  descril)ed. 

Diagnotii. — Recurring  attacks  of  arthritis,  limited  to  the  big  toe  and  to 
the  tarsus,  occurring  in  a  member  of  a  gouty  family,  or  in  a  man  who  has 
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lived  too  well,  leave  no  question  as  to  the  nature  of  the  trouble.  There  are 
many  cases  of  gout*  however,  in  which  the  feet  do  not  suffer  most  sei^rdy. 
After  an  attack  or  two  in  one  toe,  other  joints  may  be  affect etl,  and  it  is 
just  in  such  cases  of  polyarthritis  that  the  difficulty  in  diagnosis  \»  apt  to 
arise.  We  have  had  of  late  years  several  cases  admitted  for  the  third  or  fourth 
time  with  involvement  of  three  or  more  of  the  larger  joints.  The  presence 
of  tophi  has  settled  the  nature  of  a  trouble  which  in  the  previous  attacks  had 
been  regarded  as  rheumatic.  The  following  are  suggestive  points  in  such 
cases:  (1)  The  patient^s  habits  and  occupation.  In  the  T"nitcd  iStutes  rhe 
brewery  men  and  barkeepers  are  often  affected.  (2)  The  presence  of  tophL 
The  ears  should  always  be  inspected  in  a  case  of  polyarthritis*  The  diagnosis 
may  rest  with  a  small  tophus.  The  student  should  learn  to  recognize  on  the 
ear  margin,  Woolners  tip,  fibroid  nodules,  and  ?:uiall  sebaceous  tumors.  The 
last  are  easily  recognized  microscopically.  The  netHile-shai>cd  sodium  biurat© 
crj'stiils  are  distinctive  of  the  tophi.  (3)  The  condition  of  the  urine.  Aii 
shown  in  Chart  XIV,  the  uric-acid  output  is  usually  very  low  during  the  inter- 
vals of  the  paroxysm.  At  the  height  of  tlie  attack  the  elimination,  as  a  rule, 
is  greatly  inc^ea^ed.  The  ratio  of  the  uric  acid  to  the  urea  excretion  is  dis- 
turbed in  gouty  cases,  and  may  fall  as  low  as  1  to  100  or  1  to  150,  (4)  The 
gouty  polyarthritis  may  be  afebrile.  A  patient  with  three  or  four  joint*  red, 
swollun,  and  painful  in  acute  rheumatism  has  fever,  and,  while  p^Texia  may 
be  present  and  often  is  in  gout,  its  absence  is.  I  think,  a  valuable  diagnostic 
sign.  Many  cases  go  a-ljegging  for  a  diagnosis.  A  careful  study  of  the 
patient's  habits  as  to  bot?r  drinking,  of  the  location  of  the  initial  arthritic 
attacks,  and  the  oxATuination  for  tophi  in  the  ears  will  prevent  many  cases 
being  mistaken  for  rheumatism  or  arthritis  deformans. 

Treatment — Hyoiknig. — Individuals  who  have  inherited  a  tendency  to 
gout,  or  who  have  shown  any  manifestations  of  it,  should  live  tempcratelj» 
abstain  from  alcohol,  and  eat  moderately.  An  open-air  life,  with  plenty  of 
exercise  and  regular  hours,  does  much  to  counteract  an  inborn  tendency  to 
the  disease.  The  skin  should  lie  kept  active:  if  the  patient  is  robust,  by  the 
morning  cold  bath  with  friction  after  it;  but  if  he  is  weak  or  debilitated  the 
evening  warm  bath  should  l>e  substituted.  An  occasional  Turkish  bath  urith 
active  shampooing  is  very  advantage^ms.  The  patient  should  dress  warmlv. 
ovoid  rapid  alterations  in  temperature,  and  be  careful  not  to  have  the  skin 
suddenly  chilled. 

Dietetic. — With  few  exceptions,  persons  over  forty  eat  too  much,  and 
the  first  injunction  to  a  gout}'  person  is  to  keep  his  appetite  within  reasonable 
bounds,  to  eat  at  stated  hours,  and  to  take  plenty  of  time  at  his  meals.  In 
the  matter  of  food,  quantity  is  a  factor  of  more  importance  than  quality  with 
many  gouty  persons.  As  Sir  William  Roberts  well  says,  **  Nowhere  perhaps 
is  it  more  ncH?essary  than  in  gout  to  consider  the  man  as  well  as  the  ailment^ 
and  very  often  more  the  man  than  the  ailment/' 

Very  remarkable  differences  of  opinion  exist  as  to  the  most  suitable  diel 
in  this  disease,  some  urging  warmly  a  vegetable  diet,  others  allowing  a  verr 
liberal  amount  of  meat.  On  the  one  hand,  the  author  just  quoted  says:  *'The 
most  trustworthy  experin^ents  indicate  that  fat,  starch,  and  sugar  have  no! 
the  least  direct  influence  on  the  pro^luction  of  uric  acid;  but  as  the  froe  crw- 
sumption  of  these  articles  naturally  operates  to  restrict  the  intake  of  tite 
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nitrogenous  food,  their  use  has  indirectly  the  effect  of  diminishing  the  aver- 
age production  of  uric  acid/'  On  the  other  hand,  W.  H.  Draper  says :  "  The 
conversion  of  azotized  food  is  more  complete  with  a  minimum  of  carbohydrates 
than  it  is  with  an  excess  of  them;  in  other  words,  one  of  the  best  means  of 
avoiding  the  accumulation  of  lithic  acid  in  the  blood  is  to  diminish  the  carbo- 
hydrates rather  than  the  azotized  foods/'  The  weight  of  opinion  leans  to  the 
use  of  a  modified  nitrogenous  diet,  without  excess  in  starchy  and  saccharine 
articles  of  food.  Animal  foods  rich  in  nuclear  material,  such  as  sweetbreads, 
liver,  kidneys,  and  brain,  should  be  avoided.  Beef  extracts  are  injurious,  owing 
to  their  richness  in  extractives  belonging  to  the  xanthin  group.  Milk  and  eggs 
are  particularly  useful,  owing  to  their  not  containing  any  nuclein.  Fresh 
vegetables  and  fruits  may  be  used  freely,  but  among  the  latter  strawberries 
and  bananas  should  be  avoided. 

Ebstein  urges  strongly  the  use  of  fat  in  the  form  of  good  fresh  butter, 
from  2^  to  3^  ounces  in  the  day.  He  says  that  stout  gouty  subjects  not  only 
do  not  increase  in  weight  with  plenty  of  fat  in  the  food,  but  that  they  actually 
become  thin  and  the  general  condition  improves  very  much.  Hot  bread  of 
all  sorts  and  the  various  articles  of  food  prepared  from  Indian  com  should, 
as  a  rule,  be  avoided.  Roberts  advises  gouty  patients  to  restrict  as  far  as 
practicable  the  use  of  common  salt  with  their  meals,  since  the  sodium  biurate 
very  readily  crystallizes  out  in  tissues  with  a  high  percentage  of  sodium  salts. 

In  this  matter  of  diet  each  individual  case  must  receive  separate  con- 
sideration. 

There  are  very  few  conditions  in  the  gouty  in  which  stimulants  of  any 
sort  are  required.  Whenever  indicated,  whisky  will  be  found  perhaps  the 
most  serviceable.  While  all  are  injurious  to  these  patients,  some  are  much 
more  so  than  others,  particularly  malted  liquors,  champagne,  port,  and  a  very 
large  proportion  of  all  the  light  wines. 

Mineral  Waters. — All  forms  may  ]>e  said  to  be  beneficial  in  gout,  as  the 
main  element  is  the  water,  and  the  ingredients  are  usually  indifferent.  Much 
of  the  humbuggery  in  the  profession  still  lingers  about  mineral  waters,  more 
particularly  about  the  so-called  lithia  waters. 

The  question  of  the  utility  of  alkalies  in  the  treatment  of  gout  is  closely 
connected  with  this  subject  of  mineral  waters.  This  deep-rooted  belief  in  the 
profession  was  rudely  shaken  a  few  years  ago  by  Sir  William  Roberts,  who 
claims  to  have  shown  conclusively  that  alkalescence  as  such  has  no  influence 
whatever  on  the  sodium  biurate.  The  sodium  salts  are  believed  by  this  author 
to  be  particularly  harmful,  but,  in  spite  of  all  the  theoretical  denunciation 
of  the  use  of  the  sodium  salts  in  gout,  the  gouty  from  all  parts  of  the  world 
flock  to  those  very  Continental  springs  in  which  these  salts  are  most  predomi- 
nant.   Bain  urges  the  use  of  potassium  salts. 

Of  the  mineral  springs  best  suited  for  the  gouty  may  be  mentioned,  in  the 
United  States,  those  of  Saratoga,  Bedford,  and  the  White  Sulphur;  Buxton 
and  Bath,  in  England;  in  France,  Aix-les-Bains  and  Contrex^ville ;  and  in 
Germany,  Carlsbad,  Wildbad,  and  Homburg. 

The  eflBcacy  in  reality  is  in  the  water,  in  the  way  it  is  taken,  on  an  empty 
stomach,  and  in  large  quantities;  and,  as  every  one  knows,  the  important 
accessories  in  the  modified  diet,  proper  hours,  regular  exercise,  with  baths^ 
douches,  etc.,  play  a  very  important  role  in  the  "  cure." 
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Medicinal  Trbatment. — In  an  acute  attack  the  limb  should  be  elevated 
and  the  affected  joint  wrapped  in  cotton-wool.  Warm  fomentations^  or 
Puller's  lotion,  may  be  used.  The  local  hot-air  treatment  may  be  tried.  A 
brisk  mercurial  purge  is  always  advantageous  at  the  outset.  The  wine  or 
tincture  of  colchicum,  in.  doses  of  20  to  30  minims,  may  be  given  every  four 
hours  in  combination  with  the  citrate  of  potash  or  the  citrate  of  lithium. 
The  action  of  the  colchicum  should  be  carefully  watched.  It  has,  in  a  major- 
ity of  the  cases,  a  powerful  influence  over  the  sjrmptoms — ^relieving  the  pain, 
and  reducing,  sometimes  with  great  rapidity,  the  swelling  and  redness.  It 
should  be  promptly  stopped  so  soon  as  it  has  relieved  the  pain.  In  cases  in 
which  the  pain  and  sleeplessness  are  distressing  and  do  not  yield  to  colchicum, 
morphia  is  necessary.  The  patient  should  be  placed  on  a  diet  chiefly  of  milk 
and  barley-water,  but  if  there  is  any  debility,  strong  broths  may  be  given,  or 
eggs.  It  is  occasionally  necessary  to  give  small  quantities  of  stimulants. 
During  convalescence  meats  and  fish  and  game  may  be  taken,  and  gradually 
the  patient  may  resume  the  diet  previously  laid  down. 

In  some  of  the  subacute  intercurrent  attacks  of  arthritis  in  old,  deformed 
joints,  the  sodium  salicylate  is  occasionally  useful,  but  its  administration  must 
be  watched  in  cases  of  cardiac  and  renal  insufficiency.  It  is  also  much  advo- 
cated by  Haig  in  the  uric-acid  habit. 

The  chronic  and  irregular  forms  of  gout  are  best  treated  by  the  dietetic 
and  hygienic  measures  already  referred  to.  Potassium  iodide  is  sometimes 
useful,  and  preparations  of  guaiacum,  quinine,  and  the  bitter  tonics  combined 
with  alkalies  are  undoubtedly  of  benefit. 

Piperazin  has  been  much  lauded  as  an  efficient  aid  in  the  solution  of  uric 
acid.  The  clinical  results,  however,  are  very  discordant.  It  may  be  employed 
in  doses  of  from  15  to  30  grains  in  the  day,  and  is  conveniently  given  in 
aerated  water  containing  5  grains  to  the  tumblerful.  Piperazin,  as  a  uric 
acid  solvent,  was  rapidly  followed  by  lysidin,  urotropin,  urea,  and  urol  among 
others — a  sure  indication  of  their  therapeutic  worthlessness. 

Albu  speaks  favorably  of  lemon-juice  as  a  remedy.  The  vegetable  acids 
are  converted  in  the  system  into  alkaline  carbonates,  thus  enabling  the  blood 
to  keep  the  uric  acid  compounds  in  solution,  and  consequently  facilitating 
their  elimination  by  the  kidneys. 

Where  the  arthritic  attacks  are  confined  to  one  joint,  such  as  the  great-toe 
joint,  surgical  interference  may  be  considered.  Riedel  reports  two  successful 
cases  in  which  he  removed  the  entire  joint  capsule  of  the  big-toe  joint,  with 
permanent  relief. 

V.    DIABETES   METiTiTTTTS. 

Definition. — A  disorder  of  nutrition,  in  which  sugar  accumulates  in  the 
blood  and  is  excreted  in  the  urine,  the  daily  amount  of  which  is  greatly 
increased. 

For  a  case  to  be  considered  one  of  diabetes  mellitus  it  is  necessary 
that  the  form  of  sugar  eliminated  in  the  urine  be  grape  sugar,  that  it 
must  be  eliminated  for  weeks,  months,  or  years,  and  that  the  excretion  of 
sugar  must  take  place  after  the  ingestion  of  moderate  amounts  of  carbo- 
hvdrates. 
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Etiology. — Incidence. — According  to  recent  statistics  diabetes  appears 
about  as  frequent  in  the  United  States  as  in  European  countries.  The  last 
census  gave  9.3  deaths  per  100,000  population  in  the  former  compared  with 
from  5  to  14  in  the  latter.  In  England  and  Wales  the  death-rate  from 
diabetes  in  1903  was  8.7  per  100,000  of  population.  The  death-rate  has  been 
gradually  on  the  increase  in  Paris  during  the  last  three  or  four  decades, 
reaching  14  to  the  100,000  of  population  in  1891.  The  disease  is  gradually 
on  the  increase  in  the  United  States.  The  statistics  for  1870  gave  2.1;  for 
1880,  2.8;  for  1890,  3.8;  and  for  1900,  9.3  deaths  to  the  100,000  population. 
This  apparent  increase  may  be  in  part  due  to  more  accurate  vital  statistics 
records.  In  this  region  the  incidence  of  the  disease  may  be  gathered  from 
the  fact  that  among  99,000  patients  admitted  to  the  medical  wards  and  medi- 
cal dispensary  of  the  Johns  Hopkins  Hospital  in  nearly  sixteen  years  there 
were  226  cases  of  diabetes,  or  0.22  per  cent.  Among  18,000  ward  cases  there 
were  147  diabetics. 

Hereditary  influences  play  an  important  role,  and  cases  are  on  record  of 
its  occurrence  in  many  members  of  the  same  family.  Morton,  who  calls  the 
disease  hydrops  ad  matulam  (Phthisiologia,  1689)  records  a  remarkable 
family  in  which  four  children  were  affected,  one  of  whom  recovered  on  a 
milk  diet  and  diascordium.  An  analysis  of  the  cases  in  my  series  gave 
only  6  cases  with  a  history  of  diabetes  in  relatives  (Pleasants).  Naunyn 
obtained  a  family  history  of  diabetes  in  35  out  of  201  private  cases,  but 
in  only  7  of  157  hospital  cases.  There  are  instances  of  the  coexistence 
of  the  disease  in  man  and  wife.  Schmidt  first  drew  attention  to  the 
possibility  of  diabetes  being  contagious.  Out  of  his  series  of  2,320  cases  he 
believed  that  26  instances  were  the  result  of  contagion.  In  the  majority  of 
the  cases  the  wife  contracted  the  disease  later  than  the  husband. 

Sex. — Men  are  more  frequently  affected  than  women,  the  ratio  being  about 
three  to  two.  Up  to  April  1,  1905,  226  cases  of  diabetes  had  been  treated 
in  the  medical  wards  and  medical  dispensary  of  the  Johns  Hopkins  Hospital, 
131  of  which  were  in  males  and  95  in  females  (Futcher).  It  is  a  disease  of 
adult  life;  a  majority  of  the  cases  occur  from  the  third  to  the  sixth  decade. 
Of  the  226  cases,  the  largest  number — 63,  or  27  per  cent— occurred  between 
fifty  and  sixty  years  of  age.  These  figures  agree  fairly  closely  with  those  of 
Frerichs,  Seegen,  and  Pavy,  all  of  whom  found  the  largest  number  of  cases 
in  the  sixth  decade,  their  percentages  being  26,  30,  and  30.7  respectively.  It 
is  rare  in  childhood,  but  cases  are  on  record  in  children  under  one  year 
of  age. 

In  the  above  series  there  were  no  cases  in  the  first  hemi-decade,  2  in  the 
second,  7  in  the  third,  and  6  in  the  fourth. 

Persons  of  a  neurotic  temperament  are  often  affected.  It  is  a  disease  of 
the  higher  classes.  Von  Noorden  states  that  the  statistics  for  London  and 
Berlin  show  that  the  number  of  cases  in  the  upper  ten  thousand  exceeds  that 
in  the  lower  hundred  thousand  inhabitants. 

Race. — Hebrews  seem  especially  prone  to  it;  one-fourth  of  Frerichs'  pa- 
tients were  of  the  Semitic  race.  I  have  been  much  impressed,  with  the  fre- 
quency of  the  disease  among  them.  Diabetes  is  comparatively  rare  in  the 
colored  rare,  but  not  so  uncommon  as  was  formerly  supposed.  Of  the  series 
of  226  cases,  23,  or  11.3  per  cent,  were  in  negroes.    The  ratio  of  males  to 
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females  affected  is  almost  exactly  the  reverse  of  that  in  the  wliite  race;  15 
of  the  23  were  in  females  and  8  in  males. 

Obesity. — In  a  considerable  proportion  of  the  cases  of  dialietes  the  sub- 
jects have  been  excessively  fat  at  the  beginning  of,  or  prior  to,  the  on^t  of 
the  disease.  A  slight  trace  of  sugar  is  not  very  uncommon  in  obese  persons. 
This  so-called  lipogenic  glycosuria  is  not  of  grave  significance,  and  is  only 
occasionally  followed  by  true  diabetes.  On  the  other  hand,  as  von  Noorden 
faaB  shown,  there  may  be  a  *^  diabetogenous  obesity/"  in  which  diabetes  and 
obesity  develop  in  early  life,  and  these  cases  are  very  unfavorable.  There 
are  instances  on  record  in  which  obesity  with  diabetes  has  occurred  in 
three  generations.  Diabetes  is  more  common  in  cities  than  in  country 
district*.  Gout,  syphilis,  and  malaria  have  been  regarded  as  predisposing 
causes. 

Nervous  Influences, — Mental  shock,  severe  nervous  strain,  and  worry  pre- 
cede many  cases.  In  one  case  the  e\Tnptoms  cajne  on  suddenly  after  the 
patient  had  l>een  nearly  suffocated  by  smoke  from  having  been  eoniined  in  a 
cell  of  a  burning  jail.  Shock  and  the  toxic  effects  of  the  smoke  may  both 
have  been  factors  in  thi>j  case.  The  combination  of  intense  application  to 
business,  over-indulgence  in  food  and  drink,  with  a  sedentary  life,  seems 
particularly  prone  to  induce  the  disease.  Glycosuria  may  set  in  during  preg- 
nancy, and  in  rare  instances  may  only  occur  at  this  period.  Trousseau 
thought  that  the  offj^pring  of  phtliisical  parents  were  particularly  prone  to 
diabetes. 

Injury  to  or  disease  of  the  spinal  cord  or  brain  has  been  followed  by 
diabetes.  In  the  carefully  analyzed  cases  of  Frerichs  there  were  30  instances 
of  organic  disease  of  these  parts.  The  medulla  is  not  always  involved.  In 
only  4  of  his  cases,  which  showed  organic  disease,  was  there  sclerosis  or  other 
anomaly  of  this  part.  An  irritative  lesion  of  Bernard's  dialectic  centre  in  the 
medulla  is  an  occasional  cause.  I  saw  with  Reiss,  at  the  Friedrich^ihain, 
Berlin,  a  woman  who  had  anomalous  cerebral  s^Tiiptoms  and  diaL>etes,  and 
in  whom  there  was  found  post  mortem  a  cysticercus  in  the  fourth  ventricle. 
Glycosuria  sometimes  occurs  in  tumors  of  the  hyjiophysis  such  as  accompany 
acromegaly,  Ebstein  has  recorded  4  cases  in  which  there  was  a  coincident 
occurrence  of  epilepsy  and  diabetes  mellitus.  He  thinks  that  in  the  majority 
of  cases  the  two  diseases  are  dependent  on  a  common  cause.  He  believes  that 
the  association  would  be  found  much  more  commonly  in  Jacksonian  epilepsy 
than  has  been  the  case  heretofore,  if  more  careful  and  systematic  examina- 
tions of  the  urine  were  made.  A  transitory  glycosuria  occasionally  follows 
cerebral  hfcmorrhage  and  also  severe  gall-stone  colic. 

The  disease  has  occasionally  followed  the  infectious  fevers.  Cases  have 
been  recorded  as  occurring  during  or  immediately  after  diphtheria,  influenza, 
rheumatism,  enteric  fever,  and  syphilis. 

Experimental  Diabetes, — Leo  believes  that  dialietes  is  due  to  a  toxic  ag^nt. 
He  has  produced  glycosuria  in  dogs  by  administering  both  fresh  and  fer» 
mented  diabetic  urine.  In  1901,  Blum  reported  that  the  subcutaneous  injoe- 
tion  of  an  aqueous  solution  of  adrenalin  produced  glycosuria  in  22  out  of  25 
animals  experimented  upon.  Herter  coniinned  these  results,  and  found  that 
the  direct  application  of  the  solution  to  the  surface  of  the  pancreas  caused  a 
marked  glycosuria.    Adrenalin  is  a  powerful  reducing  substance,  and  Herter 
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thinks  that  the  glycosuria  results  from  interference  with  normal  oxidation 
processes  in  the  pancreatic  cells.  Phloridzin  administered  internally  or  hypo- 
dermically  produces  a  marked  temporary  glycosuria.  There  is  no  accom- 
panying hyperglycaemia.  The  phloridzin  acts  primarily  on  the  renal  epi- 
thelium^  destroying  its  power  of  keeping  back  the  sugar.  Naunyn  and  Klem- 
perer  hold  the  view  that  there  is  a  renal  form  of  diabetes. 

Xetaboliim  in  Diabetes. — Our  ignorance  of  the  metabolic  disturbances  in 
diabetes  has  been  largely  due  to  the  fact  that  we  have  not  known  how  the 
carbohydrates  are  eventually  disposed  of  in  the  body  in  health.  Normally  the 
carbohydrates  of  the  food  are  stored  in  the  liver  and  muscles  as  glycogen. 
Pavy  holds  that  a  part  of  the  ingested  carbohydrates  is  converted  by  the  villi 
of  liie  intestinal  mucosa  into  fat  and  carried  thence  by  the  lacteals  to  the 
blood.  By  a  splitting-off  process  another  portion  is  incorporated  with  nitroge- 
nous matters  and  carried  away  in  the  form  of  pfoteid.  He  thinks  that  only 
a  portion  of  the  carbohydrates  reaches  the  liver  as  glucose,  where  the  hepatic 
cells  convert  this  monosaccharid  into  the  polysaccharid  glycogen.  Glycogen 
can  also  be  formed  from  the  proteids  of  the  food ;  and  under  certain  circum- 
stances sugar  can  be  directly  formed  from  the  body  proteids.  In  health  the 
amount  of  glucose  in  the  circulating  blood  ranges  between  0.1  and  0.2  per 
cent.  If  it  were  not  for  the  reservoir  action  of  the  liver  and  muscles  in  storing 
up  the  excess  of  carbohydrates  after  a  meal  as  glycogen,  we  would  have 
more  than  0.2  per  cent  of  glucose  in  the  blood,  a  hyperglycaemia  would  occur 
and  a  glycosuria  ensue.  In  health  the  glycogen  is  reconverted  into  glucose, 
which  is  distributed  to  the  muscles  by  the  circulating  blood  and  there  burnt 
up,  producing  heat  and  energy. 

The  manner  in  which  this  final  combustion  is  effected  has  hitherto  not 
been  known.  Cohnheim's  (Jr.)  published  researches  in  1903  and  1904 
throw  much  light  on  this  subject.  By  a  specially  constructed  press  he 
obtained  the  juice  from  the  pancreas  and  muscles  of  dogs  and  cats.  Each 
juice  added  independently  to  solutions  of  glucose  was  inert.  When,  however, 
the  pancreatic  juice  was  added  to  a  mixture  of  muscle  juice  and  glucose  there 
was  a  rapid  breaking  up  of  the  latter  into  alcohol  and  carbonic  acid.  Cohn- 
heim  holds  that  this  remarkable  effect  is  analogous  to  Pavlow's  observation 
that  trypsinogen  is  only  made  active  for  proteid  digestion  by  being  converted 
into  tr^-psin  by  the  "  enterokinase  "  of  the  succus  entericus.  He  believes  that 
the  muscles  produce  a  proenzyme  which  is  only  made  active  for  carbohydrate 
combustion  by  the  action  of  another  substance  produced  in  the  pancreas  and 
conveyed  to  the  muscles  by  the  blood  stream.  He  showed  that  the  glycolytic 
substance  produced  by  the  pancreas  is  not  a  true  ferment  but  a  body  closely 
related  in  its  characteristics  with  other  well-known  constituents  of  internal 
secretions  as  adrenalin  and  iodothyrin.  He  also  found  that  when  too  large 
a  quantity  of  the  juice  of  the  pancreas  is  used  carbohydrate  combustion  is 
retarded  or  even  stopped.  The  pancreas  juice  is  supposed  to  supply  the  am- 
boceptors and  the  muscle  juice  the  complement.  The  retarding  action  of  an 
excess  of  pancreas  juice  is  believed  to  be  due  to  an  overabundance  of  ambo- 
ceptors. According  to  these  researches  the  carbohydrates  normally  are  burnt 
up  in  the  muscles,  producing  heat  and  energy,  by  the  combined  action  of  two 
glycolytic  bodies,  one  produced  in  the  muscles  and  the  other  in  the  pancreas. 
This  important  work  awaits  confirmation. 
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When  the  percentage  of  ghicose  in  the  circulating  blood  exceeds  0.2  per 
cent  a  glycosuria  occurs.    This  may  theoretically  be  produced  as  follows ; 

(a)  hy  functional  or  organic  disease  of  the  islands  of  Langerhans  in  the 
pancreas.  These  islands  of  cells  probably  produce  a  glycolytic  ferment  or 
body.  This  substance  seems  necessary  for  the  proper  burning  up  of  the  car- 
bohydrates. If  the  islands  be  diseased  tlie  ferment  is  not  produced,  glucose 
accumulates  in  the  blood,  and  glycosuria  results.  This  substance  may  act  on 
the  carbohydrates  independently,  or,  as  Cohnhoim  belicTes,  is  neccjssary  to 
render  active  a  pro- ferment  manufactured  by  the  muscle  cells. 

(h)  By  the  sudden  ingestion  of  a  greater  quantity  of  carbohydrates  than 
can  for  the  time  being  be  stored  up  in  the  liver  as  glycogen,  A  liealthy  per- 
son can  take  from  180  to  250  grams  of  glucose  on  an  empty  stomach  without 
glycof^uria  occurring.  Larger  amounts  will  produce  a  so-called  alimentary 
glycosuria,  or  glycosuria  e  saecharo.  In  a  healthy  person  no  amount  of 
carbohydrates  in  the  form  of  starch  will  produce  a  glycosuria  owing  to  the 
comparative  slouiiess  of  its  transformation  into  glucose.  If,  however,  the 
person's  **  assimilntion  limit,"  or  power  of  warehousing  carl>oh  yd  rates,  be 
lowered,  a  glycosuria  e  amylo  may  occur. 

(c)  By  changes  in  the  liver  function:  (1)  Changes  in  the  circulation 
under  nervous  influences.  Puncture  of  the  medulla,  lesions  of  the  cord,  and 
central  irritation  of  various  kinds  are  followed  by  glycosuria,  which  is 
attributed  to  a  vasomotor  paralysis  induced  by  these  causes,  resulting  in  a 
greater  quantity  of  blood  flowing  through  the  liver.  On  this  view  the  disease 
is  a  neurosis.  (2)  Instability  of  the  glycogen,  owing  either  to  imperfect 
formation  or  to  conditions  in  the  cells  which  render  it  less  stable. 

Morbid  Anatomy. — Saundby  (Lectures  on  Diabetes,  1891)  has  given  a 
good  summary  of  the  anatomical  changes: 

The  nen^ous  system  shows  no  constant  lesions.  In  a  few  instances  there 
have  been  tumors  or  sclerosis  in  the  medulla,  or,  as  in  the  case  above  men- 
tioned, a  eysticercus  has  pressed  on  the  floor.  Cysts  have  been  met  with  in 
the  white  matter  of  the  cerebrum  and  perivascular  changes  have  been  do- 
scribed.  A  secondary  multiple  neuritis  is  not  rare^  and  to  it  the  so-c-iilled 
diathetic  tabes  is  probably  due.  R.  T.  Williamson  has  found  changes  in  the 
posterior  colnmna  of  the  cord  BimUaj  to  those  which  occur  in  pernicious 
ana?mia. 

In  the  sympathetic  system  the  ganglia  have  been  enlarged  and  in  some 
instances  sclerosed.  The  blood  may  contain  as  high  as  0.4  per  cent  of  sugar 
instead  of  0.15  per  cent.  The  plasma  is  usually  loaded  with  fat,  the  mole> 
cules  of  which  may  be  seen  as  fine  particles.  When  dra\;»*n,  a  white  creamy 
layer  coats  the  coagulum,  and  there  may  be  lipsemic  clots  in  the  small  vesseK 
There  are  no  special  changes  in  the  red  or  white  corpuscles.  The  polMiuclcar 
leucocytes  contain  glycogen.  Glycogen  can  occur  in  normal  blcKid,  but  it  is 
here  extracellular.  It  has  been  also  found  in  the  |>olynuclear  leucoeyie§  in 
leukemia.  The  heart  is  hypertrophied  in  some  cases.  Endocarditis  is  very 
rare.  Arterio-sclerosis  is  common.  The  lungs  show  important  change*. 
Acute  broncho-pneumonia  or  croupous  pneumonia  (either  of  which  may  t«T* 
,  niinate  in  gangrene)  and  tuberculosis  are  common.  The  so-called  diathetic 
'phthisis  is  always  tuberculous  and  results  from  a  caseating  bronchopueu- 
monia.    In  rare  cases  there  is  a  chronic  interstitial  pneumonia*  non4ubercu- 


DIABETES  MELUTU8.  413 

louB.  Fat  embolism  of  the  pulmonary  vessels  has  been  described  in  connection 
with  diabetic  coma. 

The  liver  is  usually  enlarged;  fatty  degeneration  is  common.  In  the  so- 
called  diabetic  cirrhosis — the  cirrhose  pigmentaire — ^the  liver  is  enlarged  and 
sclerotic,  and  a  cachexia  develops  with  melanoderma.  This  condition  is  prob- 
ably identical  with  haemochromatosis.     Dilatation  of  the  stomach  is  common. 

The  Pancreas  in  Diabetes. — Our  scientific  knowledge  of  the  relationship 
of  the  pancreas  to  glycosuria  dates  from  1889,  when  Minkowski  and  von 
Mering  published  the  results  of  their  experiments  on  extirpation  of  the  pan- 
creas in  animals.  The  present  status  may  be  thus  summarized:  (a)  Extir- 
pation of  the  gland  in  dogs  (and  occasionally  in  man — W.  T.  Bull)  is 
followed  by  glycosuria.  If  a  small  portion  remains,  sugar  does  not  appear. 
(6)  In  a  considerable  percentage  of  cases  of  diabetes  lesions  of  the  pan- 
creas are  found;  50  per  cent  (Hansemann,  Williamson)  show  a  chronic 
interstitial  inflammation,  (c)  In  view  of  the  experimental  work,  it  is 
reasonable  to  infer  that  the  diabetes  is  secondary  to  the  pancreatic  lesion. 
The  organ  has,  like  the  liver,  a  double  secretion — an  external,  which  is 
poured  into  the  intestines,  and  an  internal,  of  the  nature  either  of  a  ferment 
or  of  a  body  similar  in  chemical  characteristics  to  those  of  adrenalin  or 
iodothyrin,  as  Cohnheim  claims,  which  seems  necessary  for  the  proper  com- 
bustion of  glucose  in  the  muscles.  Disease  of  the  pancreas  causes  diabetes 
by  preventing  the  formation  of  this  glycolytic  body.  The  fact  that  if  a 
small  portion  of  the  gland  is  left,  in  the  experiments  upon  dogs,  diabetes 
does  not  occur,  is  analogous  to  the  remarkable  circumstance  that  a  small 
fragment  of  the  thyroid  is  sufficient  to  prevent  the  occurrence  of  artificial 
m^'xcedema. 

It  is  probable  that  the  observations  of  Opie  from  Dr.  Welch's  laboratory, 
confirmed  by  those  of  Weichselbaum  and  Stange,  give  a  key  to  the  problem. 
Imbedded  in  the  gland  are  the  peculiar  bodies  known  as  the  islands  of  Lan- 
gerhans,  composed  of  polygonal  cells  arranged  in  irregular  columns,  between 
which  are  wide  anastomosing  capillaries.  The  lumina  of  the  ducts  do  not 
enter  the  islands,  which  are  in  reality  ductless  glands,  like  the  para-thyroid, 
the  th^Toid,  the  pituitary,  etc.  The  intimate  relation  of  the  columns  of  cells 
to  the  rich  network  of  blood-vessels  suggests,  as  advanced  by  Schafer,  that 
they  furnish  the  internal  secretion  of  the  gland.  It  is  probable  that  the  glyco- 
lytic body  found  by  Cohnheim  is  produced  by  these  specialized  cells.  Ex- 
perimental evidence  is  defective,  but  changes  in  the  islands  have  been  found 
in  diabetes.  In  a  diabetic  woman,  aged  twenty-four,  from  my  wards,  dead 
of  tuberculosis  of  the  lungs,  Opie  found  the  glandular  tissue  of  the  pancreas 
well  preserved  and  healthy,  but  the  islands  of  Langerhans  were  everywhere 
**  represented  by  a  sharply  circumscribed  hyaline  structure  composed  of  par- 
ticles of  homogeneous  material."  In  two  other  cases  lesions  of  the  islands 
were  found,  but  there  was  also  chronic  pancreatitis  (Opie,  Jour.  Exper.  Med., 
vol.  v).  Hoppe-Seyler  has  recently  described  a  clinical  form  of  pancreatic 
diabetes  due  to  arterio-sclerosis  of  the  pancreatic  vessels.  These  arterial 
changes  were  found  in  a  series  of  autopsies. 

Of  15  autopsies  from  my  own  27  eases,  in  9  on  gross  examination  the 
pancreas  was  found  to  be  atrophic.  In  one  of  these  fat  necroses,  and  in 
another  calculi,  were  present. 
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The  kidneys  show  usually  a  diffuse  nephritis  with  fatty  degeneration.  A 
hyaline  change  occurs  in  the  tubal  epithelium,  particularly  of  the  descending 
limh  of  tht*  loop  of  Henle,  and  also  in  the  capillar}^  vessels  of  the  tufts. 

Symptoms. — Acute  and  chronic  forms  are  recognized,  but  there  is  no 
essential  dilTerence  between  them,  except  that  in  the  former  the  patients  are 
younger,  the  course  is  more  rapid,  and  the  emaciation  more  marked.  Acute 
eases  may  occur  in  the  aged.  I  saw  with  Sowers  in  Wa^^hington  a  man  aged 
seventy-three  in  whom  the  entire  course  of  the  disease  was  less  than  three 
weeks. 

It  is  also  possible  to  divide  the  cases  into  (1)  Hpogenic  or  dietetic,  which 
includes  the  transient  glycosuria  of  stout  prsons;  (2)  neurotic,  due  to  in- 
juries or  functional  disorders  of  the  nervous  system;  and  (3)  panrrentir, 
in  which  there  is  a  lesion  of  the  pancreas.  It  is,  however,  by  no  means  easy 
to  discrimmate  in  all  cases  between  these  forms.  Attempts  have  hc*en  made 
to  separate  a  clinical  variety  analogous  to  experimental  pancreatic  diat>ete5, 
Hirschfe!d»  from  Guttman*s  clinic,  has  described  cases  running  a  rapid  and 
severe  course  usually  in  young  and  middle-aged  persons.  The  polyuria  is 
less  common  or  even  iihscut,  and  there  is  a  striking  defect  in  the  assimilation 
of  the  albuminoids  and  fats,  as  shown  by  the  examination  of  the  fa^ce^  and 
urine.  In  4  of  7  cases  autopsies  were  made  and  the  pancreas  was  found 
atrophic  in  two,  cancerous  in  one*  and  in  the  fourth  exceedingly  soft. 

The  onset  of  the  disease  is  gradual,  and  either  frequent  micturition  or 
inordinate  thirst  first  attracts  attention.  Very  rarely  it  sets  in  rapidly,  after 
a  sudden  emotion,  an  injury^  or  after  a  severe  cliilL  When  fully  established 
the  disease  is  characterized  by  great  thirst,  the  passage  of  large  quantities 
of  saccharine  urine,  a  voracious  appetite,  and,  as  a  rule,  progressive  ema- 
ciation. 

Among  the  general  sitmptoms  of  tlie  disease  thirst  is  one  of  tlie  mogt 
distressing.  Large  quantities  of  water  are  required  to  keep  the  sugar  in 
solution  and  for  its  excretion  in  the  urine.  The  amount  of  fluid  consumed 
will  be  found  to  hear  a  definite  ratio  to  the  quantity  excreted.  Instances, 
however,  are  not  uncommon  of  pronnuneed  diabetes  in  which  the  thirst  ia 
not  excessive;  hut  in  such  eases  the  amount  of  urine  passed  is  never  large. 
The  thirst  is  most  intense  an  hour  nr  two  after  meals.  As  a  rule,  the  diges- 
tion is  good  and  the  ajjpetite  inordinate.  The  condition  is  sometimes  termed 
bulimia  or  poUjpha{i\a.     Lumbar  pain  is  common. 

The  tongue  is  usually  dr}%  red,  and  glazed,  an<l  the  saliva  scanty.  The 
gums  may  become  swollen,  and  in  the  later  stages  aphthous  stomatitis  ia 
common.    Constipation  is  the  rule. 

In  spite  of  the  enormous  amount  of  food  consumed  a  patient  may  be- 
come rapidly  cmaciattHh  This  loss  of  flesh  bears  some  ratio  to  the  polyuria, 
and  when,  uuder  suitable  diet,  the  sugar  is  retluced,  the  patient  may  quickly 
gain  in  flesh.  The  skin  is  drj^  and  harsh,  and  sweating  rarely  occurs,  except 
when  phthisis  coexists.  Drenching  sweats  have  been  known  to  alternate 
with  excessive  poh^iria.  (General  pruritus  or  pruritus  pudendi  may  be  vcr^^ 
distressing,  and  occasionally  is  one  of  the  earliest  sj^mptoms.  The  tempera- 
ture is  often  subnormal:  the  pulse  is  usually  frcMjuent,  and  the  teitsion  in- 
creased. Many  diabetics,  however,  do  not  «how  marked  emaciation.  Patients 
past  the  middle  period  of  life  may  have  the  disease  for  year«  without  much 
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distnrbance  of  the  health,  and  may  remain  well  nourished.  These  are  the 
cases  of  the  diabete  gras  in  contradistinction  to  diabete  maigre. 

The  Urine. — The  amount  varies  from  3  to  4  litres  in  mild  cases  to 
15  to  20  litres  in  very  severe  cases.  In  rare  instances  the  quantity  of  urine 
is  not  much  increased.  Under  strict  diet  the  amount  is  much  lessened,  and 
in  intercurrent  febrile  affections  it  may  be  reduced  to  normal.  The  specific 
gravity  is  high,  ranging  from  1.025  to  1.045;  but  in  exceptional  cases  it 
may  be  low,  1.013  to  1.020.  The  highest  specific  gravity  recorded,  so  far 
as  I  know,  is  by  Trousseau — 1.074.  Very  high  specific  gravities — 1.070  -\- 
— suggest  fraud.  The  urine  is  pale  in  color,  almost  like  water,  and  has  a 
sweetish  odor  and  a  distinctly  sweetish  taste.  The  reaction  is  acid.  Sugar 
is  present  in  varying  amounts.  In  mild  cases  it  does  not  exceed  1^  or  2  per 
cent,  but  it  may  reach  from  5  to  10  per  cent.  The  total  amount  excreted  in 
the  twenty- four  hours  may  range  from  10  to  20  ounces  (320  to  640  grammes) 
and  in  exceptional  cases  from  1  to  2  pounds.  The  following  are  the  most 
satisfactory  tests: 

Fehling's  Test. — ^The  solution  consists  of  sulphate  of  copper  (grs.  90^), 
neutral  tartrate  of  potassium  (grs.  364),  solution  of  caustic  soda  (fl.  ozs.  4), 
and  distilled  water  to  make  up  6  ounces.  Put  a  drachm  of  this  in  a  test- 
tube  and  boil  (to  test  the  reagent) ;  add  an  equal  quantity  of  urine  and  boil 
again,  when,  if  sugar  is  present,  the  yellow  suboxide  of  copper  is  thrown 
down.    The  solution  must  be  freshly  prepared,  as  it  is  apt  to  decompose. 

Trommer's  Test. — To  a  drachm  of  urine  in  a  test-tube  add  a  few  drops 
of  a  dilute  sulphate-of-copper  solution  and  then  as  much  liquor  potassce  as 
urine.  On  boiling,  the  copper  is  reduced  if  sugar  be  present,  forming  the 
yellow  or  orange-red  suboxide.  There  are  certain  fallacies  in  the  copper 
tests.  Thus,  a  substance  called  glycuronic  acid  is  met  with  in  the  urine 
after  the  use  of  certain  drugs — chloral,  phenacetin,  morphia,  chloroform, 
etc. — which  reduces  copper.  Alcaptonuria  may  also  be  a  source  of  error 
(see  Alcaptonuria). 

Fermentation  Test. — This  is  free  from  all  doubt.  Place  a  small  frag- 
ment of  yeast  in  a  test-tube  full  of  urine,  which  is  then  inverted  over  a  glass 
vessel  containing  the  same  fluid.  There  are  now  specially  devised  fermenta- 
tion tubes.  If  sugar  is  present,  fermentation  goes  on  with  the  formation 
of  carbon  dioxide,  which  accumulates  in  the  upper  part  of  the  tube  and 
gradually  expels  the  urine.  In  doubtful  cases  a  control  test  should  always 
be  used. 

Folariscope  Test. — For  laboratory  work  the  polariscope  test  is  of  great 
value.  Glucose  is  dextro-rotatory.  The  percentage  of  sugar  can  be  quickly 
estimated  by  the  degree  of  rotation,  and  for  quantitative  determination  is 
the  most  serviceable  method.  The  presence  of  jS-oxybutyric  acid,  which  is 
laevo-rotatory,  will  neutralize  some  of  the  dextro-rotatory  action  of  the  glucose. 

Nylanders  Bismuth  Test. — Nylander's  solution  is  prepared  by  dissolving 
4  grammes  of  Rochelle  salt  in  100  cc.  of  10  per  cent  caustic  soda  solution  and 
adding  2  grammes  of  bismuth  subnitrate  and  digesting  on  the  water-bath  until 
as  much  of  the  bismuth  salt  is  dissolved  as  possible.  To  10  cc.  of  urine  add 
1  cc.  of  the  Nylander^s  solution  and  boil  for  a  few  minutes.  If  glucose  be 
present  a  black  deposit  of  bismuth  occurs. 

Of  other  ingredients  in  the  urine,  the  urea  is  increased,  the  uric  acid 
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does  not  show  special  changes,  and  the  phosphates  may  be  greatly  in 
The  calcium  salts  are  markedly  increased.  The  same  holds  true  for  tlie 
ammonia  in  all  severe  cases,  and  particularly  in  diabetic  coma.  Ualfc  has 
described  a  great  increase  in  the  pliosphatcs,  and  in  some  of  these  ciises, 
with  an  excessive  excretion,  the  syuiptoms  may  be  very  similar  to  those  of 
diabetes,  though  the  sugar  may  not  be  constantly  present.  The  term  pho^ 
phatic  diabetes  has  sometimes  been  applied  to  them.  Acetone  and  acetone- 
forming  substances  are  not  infrequently  present.  Liebens  test  is  as  follows: 
Tlie  urine  is  distilled  and  a  few  cubic  centimetres  of  the  distilhite  are  ren- 
dered alkaline  with  liquor  potasstp*  A  few  drops  of  Lugol's  M»hition  are 
tJien  added,  when^  if  acetone  be  pres<3nt,  the  distillate  assuines  a  turbid  yellow 
color,  due  to  the  formation  of  iodoform,  which  is  recognized  by  its  odor  and 
by  the  formation  of  minute  hexagonal  and  stellate  crystals.  Diaceiie  acid 
is  sometimes  present,  and  may  be  recognized  from  the  fact  that  a  solution 
of  the  chloride  of  iron  yields  a  beautiful  Bordeaux-red  color.  Other  sub- 
stances, as  formic,  carbolic,  and  salicylic  acids,  give  the  same  reaction  in 
both  fresh  and  previously  boih^  urine,  while  diacetic  acid  does  not  give 
the  reaction  in  urine  previously  boiled.  In  testing  for  diacetic  acid  perfec*tly 
fresh  urine  should  be  used,  as  it  rapidly  becomes  broken  up  into  acetone  and 
carljonic  acid,  ^-oxybutyric  acid,  the  recognized  cause  of  coma,  should  be 
tested  for  in  all  severe  cases.  As  it  is  Ijbvo* rotatory,  its  presence  is  indicated 
by  lie vo- rotation  in  eooipletely  fermentLnl  urine,  as  well  as  by  the  greater 
percentage  of  sugar  demonstrable  with  Fehling*s  than  with  the  polariscopic 
method.  The  occurrence  of  acetone  and  diacetic  acid  in  the  urine*  l>nth 
derivative  products  of  j9-oxy butyric  acid,  is  conclusive  evidence  that  /9.K)xy- 
butyric  acid  is  being  produced  in  the  body. 

Bremer  iinds  that  diabetic  urine  has  the  power  of  dissolving  gentian  violet, 
whereas  normal  urine  fails  to  do  so.  Unfortnnately,  the  urine  in  diabetes 
insipidus  and  in  certain  forms  of  polyuria  reacts  similarly.  Frohlich  lias 
recently  devised  a  test  baaed  on  the  fact  that  diabetic  urine  has  the  property 
of  decolorizing  solutions  of  methylene  blue. 

Ghfrofjen  has  also  been  descrlbL-d  as  present  in  the  urine. 

Albumin  is  not  infrequent.  It  occurred  in  nearly  37  per  cent  of  the 
examinations  made  by  Lippnian  at  Carlsbad. 

Pneumaturiaj  the  formation  of  gas  in  the  urine,  due  to  fermentative 
processes  in  the  bladder,  is  occcasionally  met  with. 

Cammidge  found  glycerine  in  the  urine  in  one  case  of  pancreatic  diabetea* 
This  results  from  fat  necrosea  due  to  the  action  of  a  fat-splitting  ferment 

Fat  may  be  parsed  in  the  urine  in  the  form  of  a  fine  emulsion  (lipuria). 

Blood  in  DiAJiETE,s. — In  true  diabetes  h\^rglyca?mia  is  constant.  As 
coma  supervenes,  ^-oxybutyric  acid  occurs.  Polycythaemia,  with  the  red 
cells  between  6,000,UIJ0  and  S,000,000  per  cmm,,  is  not  uncommon  in  the 
desiccated  cases  with  marked  pohmria.  Coma  is  accompanied  by  a  moderate 
leucocytoais.  Lip^mia  occurs  in  a  certain  number  of  cases.  It  is  recognized 
by  the  presence  of  innumerable  dancing  particles  between  the  red  cells  in  a 
fresh  preparation,  and  by  the  creamy  appearance  of  the  serum  of  oentrif- 
ugalized  blood.  Normal  blood  contains  between  0.16  to  0.325  per  cent  of 
fat  (Becquerel  and  Hodier).  Fraser  found  16.44  per  cent  of  fat  in  the  blood 
of  a  diabetic.    Opinions  vary  as  to  the  source  of  the  fat. 
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Diabetes  in  Children. — Stern  has  analyzed  117  eases  in  children.  They 
Qfiually  occur  among  the  better  classes.  Six  were  under  one  year  of  age. 
Hereditary  influences  were  marked.  The  coufse  of  the  disease  is,  as  a  rule, 
much  more  rapid  than  in  adults.  The  shortest  duration  was  two  days.  In 
7  cases  it  did  not  last  a  month.  One  case  is  mentioned  of  a  child  apparently 
bom  with  the  glycosuria,  who  recovered  in  eight  months. 

Complications. — (a)  Cutaneous. — Boils  and  carbuncles  are  extremely 
common.  Painful  onychia  may  occur.  Eczema  is  also  met  with,  and  at 
times  an  intolerable  itching.  In  women  the  irritation  of  the  urine  may  cause 
the  most  intense  pruritus  pudendi,  and  in  men  a  balanitis.  Rarer  affections 
are  xanthoma  and  purpura.  Gangrene  is  not  uncommon,  and  is  associated 
usually  with  arterio-sclerosis.  William  Hunt  has  analyzed  64  cases.  In  50 
the  localities  were  as  follows:  Feet  and  legs,  37;  thigh  and  buttock,  2;  nucha, 
2 ;  external  genitals,  1 ;  lungs,  3 ;  fingers,  3 ;  back,  1 ;  eyes,  1.  Perforating 
ulcer  of  the  foot  may  occur.  Bronzing  of  the  skin  (diabete  bronze)  occurs 
in  certain  cases  in  which  the  diabetes  arises  as  a  late  event  in  the  disease 
known  as  luemochromatosis,  which  is  further  characterized  by  pigmentary 
cirrhosis  of  the  liver  and  pancreas.  With  the  onset  of  severe  complications 
the  tolerance  of  the  carbohydrates  is  much  increased.  Profuse  sweats  may 
occur. 

(6)  Pulmonary. — The  patients  are  not  infrequently  carried  off  by  acute 
pneumonia,  which  may  be  lobar  or  lobular.  Oangrene  is  very  apt  to  super- 
vene, but  the  breath  does  not  necessarily  have  the  foul  odor  of  ordinary 
gangrene. .  Abscess  following  lobar  pneumonia  occurred  in  one  of  my  cases. 

Tuberculous  broncho- pneumonia  is  very  common.  It  was  formerly  thought, 
from  its  rapid  course  and  the  limitation  of  ih^  disease  to  the  lung,  that  this 
was  not  a  true  tuberculous  affection ;  but  in  the  cases  which  have  come  under 
my  notice  the  bacilli  have  been  present,  and  the  condition  is  now  generally 
regarded  as  tuberculous. 

(c)  Renal. — Albuminuria  is  a  tolerably  frequent  complication.  The 
amount  varies  greatly,  and,  when  slight,  does  not  seem  to  be  of  much  mo- 
ment. CEdema  of  the  feet  and  ankles  is  not  an  infrequent  symptom.  General 
anasarca  is  rare,  however,  owing  to  the  marked  polyuria.  It  is  sometimes 
associated  with  arterio-sclerosis.  It  occasionally  precedes  the  occurrence  of 
the  diabetic  coma.    Occasionally  cystitis  develops. 

{d)  Nervous  System. — (1)  Diabetic  coma,  first  studied  by  Kussmaul^ 
comes  on  in  a  considerable  proportion  of  all  cases,  particularly  in  the  young. 
Stephen  Mackenzie  states  that  of  the  fatal  cases  of  diabetes  at  the  London 
Hospital,  all  under  the  age  of  twenty-five,  with  but  one  exception,  had  died 
in  coma.     In  Naunyn's  44  fatal  cases  it  occurred  in  12.     It  preceded  death 
in  28  of  Williamson's  40  cases.     It  occurred  in  15  of  27  fatal  cases  in  my 
series.    Frerichs  recognized  three  groups  of  cases:  (a)  Those  in  which  after 
exertion  the  patients  were  suddenly  attacked  with  weakness,  syncope,  som- 
nolence, and  gradually  deepening  unconsciousness;  death  occurring  in  a  few 
liourg.    (p)  Cases  with  preliminary  gastric  disturbance,  such  as  nausea  and 
vomiting,  or  some  local  affoctnon,  as  phar^mgitis,  phlegmon,  or  a  pulmonary 
implication.    In  such  cases  the  attack  begins  with  headache,  delirium,  great 
^^•^'CM,  and  dyspnoea,  affecting  both  inspiration  and  expiration,  a  condition 
^led  by  Kussmaul  air-hunger.    Cyanosis  may  or  may  not  be  present.    If  it 
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is,  the  pulse  becomes  rapid  and  weak  and  the  patient  gradually  sinks  into 
coma;  the  attack  las^ting  from  one  to  five  days.  There  may  be  a  very  heavy 
sweetish  oilor  of  the  breath,  due  to  the  presence  of  acetone.  (7)  Cases  in 
which,  wnthout  an,y  previous  dyspnoea  or  distress,  the  patient  is  attacke<l  with 
headache  and  a  feeling  of  intoxication,  and  rapidly  falls  into  a  deep  and 
fatal  coma.  There  are  at)^ical  cases  in  which  the  coma  is  due  to  uncmia, 
to  apoplexy,  or  to  meningitis. 

There  has  been  much  dispute  as  to  the  nature  of  these  s^-^mptoms,  but 
clinical  laborator}*  investigations  have  practically  afforded  a  satisfactory  ex- 
planation. For  years  the  coma  symptoms  were  ascribed  to  the  toxic  elfects 
of  acetone  and  later  to  those  of  diaeetic  acid.  Experimental  work,  however, 
ahowed  that  the.se  views  were  incorrect.  The  alniost  nniversal  opinion  now 
is  that  the  coma  is  due  to  an  acid  intoxication,  or,  as  Naunyn  terms  it,  an 
acidosis.  The  offending  agent  is  believed  to  be  ^-oxy butyric  acid,  which 
accumulates  in  the  tissues  and  circulating  blood  in  enormous  quantities,  and 
is  eliminated  in  the  urine  in  combination  with  various  base-forming  elements, 
but  never  free.  In  1884  Stiidclmtinn,  Kiilz,  and  Minkowski  almost  simul- 
taneously found  this  acid  in  the  urine  of  patients  with  diabetic  coma,  8ub- 
se<:[uent  researches,  particularly  those  published  from  Naunvn's  clinic,  have 
fully  confirmed  these  results,  and  it  is  now  almost  universally  accepted  that 
^'Oxybutyric  acid  is  the  cause  of  diabetic  coma.  The  amount  of  the  acid 
excreted  in  the  twenty-four  hours  may  be  enormous,  Kiilz  found  in  3  cas4is 
67^  100,  and  226  grammes*  respectively.  Magnus-Ijcvy  has  estimated  that 
from  100  to  200  grammes  are  often  contained  in  the  tissues  of  fatal  cases. 
This  author  is  of  the  belief  that  the  )9-oxy butyric  acid  is  derived  from  the 
fats  of  the  body,  whereas  mo*t  observers,  including  Xaun^m,  trace  it  to  the 
disintegration  of  the  tissue  albumins.  Acetone  and  diaeetic  acid  are  deriva- 
tive products  of  the  )3-oxybut\Tic  acid. 

Saunders  and  Hamilton  have  described  cases  in  which  the  lung  eapillaried 
were  blocked  with  fat.  They  attributed  the  s}Tnptoms  to  fat  embed  ism,  hat 
there  are  many  cases  on  record  in  which  this  condition  waa  not  found,  though 
lipsemia  is  by  no  means  infrer^uent  in  diabetes. 

Albuminuria  frequently  precedes  or  accompaniea  the  attack,  and  numer- 
ous small,  short,  hyaline,  and  finely  granular  casts  are  demonstralde. 

(2)  Prriphfral  Nrvrifis, — The  nmraJgias,  numbness,  and  tingling,  which 
are  not  uncommon  sympton^s  in  diabetes,  are  probably  minor  neuritic  mani- 
festations. The  involvement  may  be  general  of  the  upper  and  lower  extrem- 
ities. Sometimes  it  is  unilateral,  or  the  neuritis  may  l>e  in  a  single  nerve — 
the  sciatic  or  the  third  nerve.  Herpes  zoster  may  occur.  Perforating  ulcer 
of  the  foot  may  develop. 

Diahctic  Tabes  (so-calle^i). — This  is  a  peripheral  neuritis,  characterixed 
by  lightning  pains  in  the  legs,  loss  of  knee-jerk — which  may  occur  without 
the  other  symptoms — and  a  loss  of  power  in  the  extensors  of  the  feet.  The 
gait  is  the  characteristic  steppage,  as  in  arsenical*  alcoholic,  and  other  forms 
of  neuritic  paralysis.  Charcot  states  that  there  may  i>e  atrophy  of  the  optic 
nerves.  Changes  in  the  po.sterior  columns  of  the  cord  have  been  foond  by 
Williamson  and  others. 

Diahetk  Faraplcgia. — This  is  also  in  all  probability  due  to  QearitiA. 
There  are  caa€0  in  which  power  had  been  lost  in  both  anna  and  legs,  JM 
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(3)  Menial  Symptoms. — The  patients  are  often  morose,  and  there  is  a 
strong  tendency  to  become  hypochondriacal.  General  paralysis  has  been  met 
with.  Some  patients  display  an  extraordinary  degree  of  restlessness  and 
anxiety. 

(4)  Special  Senses. — Cataract  is  liable  to  occur,  and  with  rapidity  in 
young  persons.  Diabetic  retinitis  closely  resembles  the  albuminuric  form. 
Hsemorrhages  are  common.  Sudden  amaurosis,  similar  to  that  which  occurs 
in  uraemia,  may  occur.  Paralysis  of  the  muscles  of  accommodation  may  be 
present;  and  lastly,  atrophy  of  the  optic  nerves.  Aural  symptoms  may  come 
on  with  great  rapidity,  either  an  otitis  media,  or  in  some  instances  inflamma- 
tion of  the  mastoid  cells. 

(5)  Sexual  Function. — Impotence  is  common,  and  may  be  an  early  symp- 
tom. Conception  is  rare;  if  it  occurs,  abortion  is  apt  to  follow.  A  diabetic 
mother  may  bear  a  healthy  child;  there  is  no  known  instance  of  a  dia- 
betic mother  bearing  a  diabetic  child.  The  course  of  the  disease  is  usually 
aggravated  after  delivery. 

Conne. — In  children  the  disease  is  rapidly  progressive,  and  may  prove 
fatal  in  a  few  days.  In  young  persons  death  almost  invariably  results  from 
diabetic  coma.  It  may  be  stated,  as  a  general  rule,  that  the  older  the  patient 
at  the  time  of  onset  the  slower  the  course.  Cases  without  hereditary  influ- 
ences are  the  most  favorable.  In  stout,  elderly  men  diabetes  is  a  much  more 
hopeful  disease  than  it  is  in  thin  persons.  Middle-aged  patients  may  live  for 
many  years,  and  persons  are  met  with  who  have  had  the  disease  for  ten, 
twelve,  or  even  fifteen  years. 

Diagnosis. — As  stated  in  the  definition,  for  a  case  to  be  considered  diabetes 
the  sugar  eliminated  in  the  urine  must  be  grape  sugar,  it  should  be  present 
for  weeks,  months,  or  years,  and  the  excretion  of  sugar  must  take  place  after 
the  ingestion  of  moderate  amounts  of  carbohydrates.  Alimentary  or  dietetic 
glycosuria  must  not  be  confused  with  true  diabetes.  As  a  rule,  there  is  no 
difficulty  in  determining  the  presence  of  diabetes.  The  diagnosis  must  be 
made  chiefly  by  the  urine  tests  already  given.  More  than  one  test  must  be 
used,  and  where  there  is  any  doubt  the  fermentation  test,  the  most  reliable 
single  test,  must  be  made.  One  must  always  exclude  the  possibility  of  the 
copper  sulphate  reduction  being  due  to  glycuronic  acid  compounds  and  to 
homogentisic  acid,  the  latter  the  cause  of  alcaptonuria.  Bremer  showed  that 
the  red  cells  in  diabetic  blood  fail  to  take  the  red  stain  as  normal  reds  do. 
The  test  may  be  of  some  service  when  a  patient  is  first  seen  in  coma,  which 
may  be  thought  to  be  diabetic,  and  where  urine  is  not  at  once  available. 
Williamson  found  that  diabetic  blood  possesses  the  power  of  decolorizing 
weak  alkaline  solutions  of  methylene  blue  to  a  yellowish-green  or  yellow 
color. 

Occasionally  intermittent  glycosuria  occurs.  It  is  advisable  in  these  cases 
to  determine  the  assimilation  limit  for  carbohydrates.  According  to  Naunyn, 
100  grammes  of  glucose  given  in  solution  two  hours  after  a  breakfast  of  a 
roll  and  butter  with  coffee  ought  not  to  cause  a  glycosuria.  If  it  does,  the 
individual's  power  of  warehousing  carbohydrates  is  lowered  and  a  permanent 
glyoosnria — ^true  diabetes — may  eventually  ensue. 

Deception  may  be  practised.  A  young  girl  under  my  care  had  urine  with 
m  specific  gravity  of  1.065.    The  reactions  were  for  cane  sugar.    There  is  one 
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case  in  the  literature  in  which,  after  the  cane-sugar  fraud  was  detected,  the 
woman  bought  grape  sugar  and  put  it  into  her  bladder ! 

Prognosis. — In  true  diabetes  instances  of  cure  are  rare.  On  the  other 
hand,  the  transient  or  intermittent  glycosuria,  met  with  in  stout  overfeeders, 
or  in  persons  who  have  undergone  a  severe  mental  strain,  is  very  amenable 
to  treatment.  Not  a  few  of  the  cases  of  reputed  cures  belong  to  this  division. 
Practically,  in  cases  under  forty  years  of  age  the  outlook  is  bad;  in  older 
persons  the  disease  is  less  serious  and  much  more  amenable  to  treatment.  It 
is  a  good  plan  at  the  outset  to  determine  whether  the  urine  of  a  patient  con- 
tains sugar  or  not  on  a  diet  absolutely  free  from  carbohydrates.  If  the  sugar 
disappears  the  case  may  be  regarded  as  a  mild  one.  If,  on  the  other  hand, 
sugar  continues  to  be  excreted,  it  is  a  severe  one,  and  the  patient  is  manu- 
facturing sugar  from  his  body  proteids.  The  presence  of  /8-oxybutyric  or 
diacetic  acids  in  the  urine  is  usually  of  serious  import,  and  should  warn  the 
physician  of  the  possible  occurrence  of  coma.  Occasionally  diacetic  acid  may 
be  present  for  months,  apparently  without  serious  consequences. 

Treatment. — In  families  with  a  marked  predisposition  to  the  disease  the 
use  of  starchy  and  saccharine  articles  of  diet  should  be  restricted. 

The  personal  hygiene  of  a  diabetic  patient  is  of  the  first  importance. 
Sources  of  worry  should  be  avoided,  and  he  should  lead  an  even,  quiet  life, 
if  possible  in  an  equable  climate.  Flannel  or  silk  should  be  worn  next  to 
the  skin,  and  the  greatest  care  should  be  taken  to  promote  its  action.  A 
lukewarm,  or,  if  tolerably  robust,  a  cold  bath,  should  be  taken  every  day.  An 
occasional  Turkish  bath  is  useful.  Systematic,  moderate  exercise  should  be 
taken.  When  this  is  not  feasible,  massage  should  be  given.  It  is  well  to 
study  accurately  the  dietetic  capabilities  of  each  case.  No  two  cases  can  be 
treated  alike.  The  weight  should  be  recorded  weekly.  A  patient  who  is 
glycosuric  and  losing  weight  on  a  non-carbohydrate  diet  must  be  regarded 
as  doing  badly.  By  the  addition  of  a  certain  amount  of  starchy  food  the 
same  person  may  excrete  a  moderate  amount  of  sugar  and  hold  or  even  gain 
in  weight. 

Diet. — Our  injunctions  to-day  are  those  of  Sydenham :  "  Let  the  patient 
eat  food  of  easy  digestion,  such  as  veal,  mutton,  and  the  like,  and  abstain- 
from  all  sorts  of  fruit  and  garden  stuff." 

Diabetic  patients  admitted  to  the  medical  wards  of  the  Johns  Hopkins 
Hospital  are  kept  for  three  or  four  days  on  the  ordinary  ward  diet,  which 
contains  moderate  amounts  of  carbohydrates,  in  order  to  ascertain  the  amount 
of  sugar  excretion.  For  two  days  more  the  starches  are  gradually  cut  off. 
They  are  then  placed  on  the  following  non-carbohydrate  diet,  modified  in  each 
case  according  to  the  patient's  age  and  weight,  and  arranged  from  a  list 
recommended  by  von  Noorden: 

Breakfast:  7.30,  200  cc.  (ovi)  of  tea  or  coffee;  150  grammes  (^iv)  of 
beefsteak,  mutton-chops  without  bone,  or  boiled  ham;  one  or  two  eggs. 

Lunch:  12.30,  200  grammes  (^vi)  cold  roast  beef;  60  grammes  (Jij) 
celery,  fresh  cucumbers  or  tomatoes  with  vinegar,  olive  oil,  pepper  and  salt 
to  taste;  20  cc.  (3v)  whisky  with  400  cc.  (Jxiij)  water;  60  cc.  (Jij)  coffee, 
without  milk  or  sugar. 

Dinner:  6  P.  M.,  200  cc.  clear  bouillon ;  250  grammes  (5  viiss)  roast  beef; 
10  grammes  (3iiss)  butter;  80  grammes  (Jij)  green  salad,  with  10  granunes 
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(oiiss)  vinegar  and  20  grammes  (3v)  olive  oil,  or  three  tablespoonfuls  of 
some  well-cooked  green  vegetable;  three  sardines  k  Thuile;  20  cc.  (3v) 
whisky,  with  400  ee.  (S^ij)  water. 

Supper:  9  p.  M.,  two  eggs  (raw  or  cooked) ;  400  cc.  (Jxiij)  water. 

This  diet  contains  about  200  grammes  of  albumin  and  about  135  grammes 
of  fat.  The  effect  of  the  diet  on  the  sugar  excretion  is  remarkable.  In  many 
cases  there  is  an  entire  disappearance  of  the  sugar  from  the  urine  in  three 
or  four  days.  Chart  XV  shows  veiy  graphically  the  remarkable  drop  in  the 
sugar  excretion  for  the  first  twenty-four  hours  in  a  case  placed  on  the  standard 
diet.  The  sugar  failed,  however,  in  this  particular  case  to  entirely  disappear 
from  the  urine  except  on  one  day,  although  he  was  kept  on  the  diet  for  over 
two  months.  In  cases  in  which  the  urine  becomes  free  from  sugar  gradually 
increasing  quantities  of  starch  up  to  20,  50,  and  100  grammes  are  added  daily. 
White  bread  contains  fifty-five  per  cent  of  starch.  The  effect  of  the  non- 
carbohydrate  diet,  according  to  von  Noorden,  is  to  improve  the  metabolic 
functions  so  that  the  system  can  warehouse  considerable  quantities  of  carbo- 
hydrates without  sugar  appearing  in  the  urine.  Naunyn  emphasizes  the  im- 
portance of  removing  the  hyperglycaemia  and  making  the  patient  aglycosuric. 
In  patients  on  a  strict  diet  who  continue  to  excrete  from  0.1  to  0.5  per  cent 
of  glucose,  he  advises  a  "  hunger-day,^'  during  which  all  food  is  cut  off  for 
twenty-four  hours.  In  many  such  instances  aglycosuria  occurs,  and  the  pa- 
tient's power  of  assimilating  carbohydrates  is  thought  to  be  increased.  He 
advises  that  patients  should  return  to  the  strict  non-carbohydrate  regimen 
at  intervals  of  three  or  four  months,  so  as  to  increase  their  power  of  ware- 
housing carbohydrates. 

In  cases  in  which  a  standard  diet  is  not  ordered  it  is  well  to  begin  cutting 
off  article  by  article  until  the  sugar  disappears  from  the  urine.  Within  a 
month  or  two  the  patient  may  be  allowed  a  more  liberal  diet,  testing  the 
different  kinds  of  food. 

The  following  is  a  list  of  articles  which  diabetic  patients  maj^  take ; 

Liquids:  Soups — ox-tail,  turtle,  bouillon,  and  other  clear  soups.  Lemon- 
ade, coffee,  tea,  chocolate,  and  cocoa;  these  to  be  taken  without  sugar,  but 
they  may  be  sweetened  with  saccharin.  Potash  or  soda  water,  and  Apol- 
linaris,  or  the  Saratoga- Vichy,  and  milk  in  moderation,  may  be  used. 

Of  animal  food:  Fish  of  all  sorts,  including  crabs,  lobsters,  and  oysters; 
salt  and  fresh  butcher's  meat  (with  the  exception  of  liver),  poultry,  and 
game.     Eggs,  butter,  buttermilk,  curds,  and  cream  cheese. 

Of  bread:  Gluten  and  bran  bread,  and  almond  and  cocoanut  biscuits. 
Aleuronat  and  roborat  flours  are  made  from  wheat  and  contain  large  quan- 
tities of  albumin  and  but  little  starch.  They  may  be  used  in  making  bread 
or  biscuits,  and  are  highly  recommended  by  Ebstein. 

Of  vegetables:  Ijcttuce,  tomatoes,  spinach,  chicory,  sorrel,  radishes,  aspara- 
gus, water-cress,  mustard  and  cress,  cucumbers,  celery,  and  endives.  Pickles 
of  various  sorts. 

Fruib?:  Lemons  and  oranges.  Currants,  plums,  cherries,  pears,  applet 
(tart),  melons,  raspberries,  and  strawberries  may  be  taken  in  moderation. 
Nuts  are,  as  a  rule,  allowable. 

Among  prjhihitrd  articles  are  the  following:  Thick  soups  and  liver. 

Ordinary  bread  of  all  sorts  (in  quantity),  rye,  wheaten,  brown,  or  white. 
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^^H        All  fariDaceous  preparations,  such  as  hominy,  rice,  tapioca,  semolina,  arrow- 

^^M        root,  Bago,  and  veruiicclli. 

^^H              Of  vegetablesi:   Potatoes,   turnips,  parsnips,  squashes,  vegetal tii-^nmrruwg 

^^M        of  all  kinds,  beets,  corn,  artichokes^. 

^^M              Of  liquids:   Beer,  sparkling  wine   of   all  sorts,  and  the  sweet   aerated 

^^H        drinks. 

^^M              In  feeding  a  diabetic  patient  one  of  the  greatest  difficulties  is  in  arranging 

^^^        a  f^ubstitute  for  bread.     Of  the  gluten  foods,  many  are  very  unpalatable; 

m^        others  are  frauds*. 
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ier  substitutes  are  the  almond  food,  the  Aleuronat  bread,  ai 
but  these  and  other  substitutes  are  not  satisfactory  as  a  rul 
ling  purposes  saccharin  may  be  used,  of  which  tablets  are  pi 
has  shown  that  potato  starch  is  more  easily  assimilated  thai 
and  this  view  has  been  on  the  whole  confirmorl  by  coniparati 
wards.    He  allows  as  much  as  a  kilo  (2{  pounds)  of  po  atoes, 
to  a  diabetic  daily.    They  are  best  baked. 
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Medicinal  Treatmbnt. — This  is  most  unsatisfactory,  and  no  one  drug 
appears  to  have  a  directly  curative  influence.  Opium  alone  stands  the  test 
of  experience  as  a  remedy  capable  of  limiting  the  progress  of  the  disease. 
Diabetic  patients  seem  to  have  a  special  tolerance  for  this  drug.  Codeia  is 
preferred  by  Pavy,  and  has  the  advantage  of  being  less  constipating  than 
morphia.  A  patient  may  begin  with  half  a  grain  three  times  a  day,  which 
may  be  gradually  increased  to  6  or  8  grains  in  the  twenty-four  hours.  Not 
much  effect  is  noticed  unless  the  patient  is  on  a  rigid  diet.  When  the  sugar 
is  reduced  to  a  minimum,  or  is  absent,  the  opium  should  be  gradually  with- 
drawn. The  patients  not  only  bear  well  these  large  doses  of  the  drug,  but 
they  stand  its  gradual  reduction.  Potassium  bromide  is  often  a  useful 
adjunct.  The  arsenite  of  bromine,  a  solution  of  arsenious  acid  with  bromine 
in  glycerin  (dose,  3  to  5  minims  after  meals),  has  been  very  highly  recom- 
mended, but  it  is  by  no  means  so  certain  as  opium.  Arsenic  alone  may  be 
used.  Antipyrin  may  be  given  in  doses  of  10  grains  three  times  a  day,  and 
in  cases  with  a  marked  neurotic  constitution  is  sometimes  satisfactory.  The 
salicylates,  iodoform,  nitroglycerin,  jambul,  the  lithium  salts,  strychnine, 
creasote,  and  lactic  acid  have  been  employed. 

Preparations  of  the  pancreas  (glycerin  extracts  of  the  dried  and  fresh 
gland)  have  been  used  in  the  hope  that  they  would  supply  the  internal  secre- 
tion necessary  to  normal  sugar  metabolism.  The  success  has  not,  however, 
been  in  any  way  comparable  with  that  obtained  with  the  thyroid  extract  in 
myxoedema.  Lepine  has  isolated  a  glycolytic  ferment  from  the  pancreas  and 
also  from  the  malt  diastase,  and  has  used  it  with  some  success  in  4  cases. 

As  yet  no  practical  therapeutic  results  have  followed  Cohnheim's  obser- 
vations. 

Of  the  complications,  the  pruritus  and  eczema  are  best  treated  by  cooling 
lotions  of  boric  acid  or  hyposulphite  of  soda  (1  ounce;  water,  1  quart),  or 
the  use  of  ichthyol  and  lanolin  ointment. 

In  the  thin,  nervous  cases  the  bowels  should  be  kept  open  and  the  urine 
tested  at  short  intervals  for  acetone  and  diacetic  acid — the  derivatives  of 
/3-oxybutyric  acid. 

The  coma  is  an  almost  hopeless  complication.  Inhalations  of  oxygen  have 
been  recommended.  The  use  of  bicarbonate  of  soda  in  very  large  doses  is 
recommended  to  neutralize  the  acid  intoxication.  It  may  be  used  intra- 
venously; as  much  as  80  grammes  have  been  injected.  The  solution  used 
for  intravenous  injection  is  a  1  to  2  per  cent  solution  of  sodium  bicarbonate 
in  normal  salt  solution.  A  litre  may  be  injected  slowly  into  a  vein  every  six 
hours  in  desperate  cases.  In  the  less  serious  cases  administration  should  be 
made  by  mouth,  or  mouth  and  rectum.  This  treatment  was  first  recom- 
mended by  Stadelmann,  and  has  undoubtedly  given  the  best  results.  Naunyn 
and  Magnus-Levy  report  cases  of  recovery  from  coma  by  its  use.  I  have  had 
one  recovery.  The  sodium  bicarbonate  should  be  pushed  until  the  urine  is 
alkaline.  As  much  as  100  grammes  should  be  given  daily.  All  diabetics  with 
a  marked  diacetic  acid  reaction  in  the  urine  should  be  placed  on  sodium 
bicarbonate.  Next  to  the  antacid  treatment,  subcutaneous  or  intravenous 
injections  of  normal  salt  solution  have  given  the  best  results.  The  im- 
provement, unfortunately,  is  only  temporary  with  this  line  of  treatment. 
Beynolda  published  2  cases  of  recovery  after  the  administration  of  a  dose  of 
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castor  oil,  followed  by  30  to  60  grains  of  citrafe  of  potassium  erery  hour  in 
copious  draughts  of  water.  The  bowels  of  a  diabetic  patient  should  W  kept 
actixig  freely,  a^  coiUstipatioE  is  believed  to  predispose  to  the  development 
of  coma. 


VI-    DIABETES    INSIPIDUS. 

BefinitiDn. — A  chronic  affection  characterized  by  the  passage  of  laige 
quantities  of  normal  urine  of  low  speeific  gravity. 

The  condition  is  to  l>e  distinguished  from  diuresis  or  polyuria,  which  if 
a  frequent  s}Tuptom  in  hysteria,  in  B right's  disease,  and  occasionally  in  cct^ 
rteal  or  other  affections.     Willis,   in   1674,   first  recognized  the  dietinctioQ 
between  a  saccliarine  and  non-saccharine  form  of  diabetes. 

Etiology. — The  disease  is  most  common  in  young  persons.  Of  the  85 
cases  collected  by  Strauss,  9  were  under  five  year*;  12  between  five  and  ten 
years;  36  between  ten  and  twenty-five  years.  Males  are  more  frequently 
attacked  than  females.  The  affection  may  be  congenital.  A  hereditary 
tendency  has  heen  noted  in  many  instances^  the  most  extraordinary  of  irhidi 
has  been  reported  by  Weil.  Of  91  members  in  four  generations,  23  had 
persistent  polyuria  without  any  deterioration  in  health. 

Clinical  Classification. — There  are  two  forms;  primary  or  idiopathic, 
in  which  there  is  no  evident  organic  basis,  and  seeondar}'  or  symptomatic,  in 
which  there  is  evidence  of  disease  in  the  brain  or  elsewhere-  Of  9  cases  if*- 
ported  from  my  clinic  by  Futcher,  4  belonged  to  th©  former  and  5  to  the 
latter  group.  Trousseau  stated  that  the  parents  of  children  with  diakta 
insipidus  freciuently  have  glycosuria  or  albuminuria.  Ralfe  claimed  that  mal- 
nutrition is  an  important  predisposing  factor  in  children.  The  disease  hu 
followed  rapidly  the  copious  drinking  of  cold  water,  or  a  drinking  bout,  or 
has  set  in  during  the  convalescence  from  an  acute  disease. 

The  secondary  or  symptomatic  form  is  almost  always  associated  with  in- 
jury or  disease  of  the  nervous  system,  traumatism  to  the  head,  or,  in  MOit 
cases,  to  the  trunk.  It  occurs  in  30  per  cent  of  the  cases,  according  to  Stocr- 
mer.  Tumors  of  the  brain,  lesions  of  the  medulla,  cerebral  h?emorrhage,  hhtt 
heen  met  with  in  some  cases.  There  is  a  remarkable  association  between 
diabetes  insipidus  and  brain  syphilis;  5  of  the  9  cases  reported  by  Futcb«r 
were  in  syphilitics.  The  lesion  is  usually  at  the  base,  and  meningitic.  HeiM 
anopsia  is.  present  in  a  number  of  these  cases ;  it  occnrre<]  in  2  of  Futch 
series.  It  is  not  necessary  that  the  lesion  should  involve  the  medulla.  It  ! 
been  met  with  in  spinal  cord  lesions.  In  tumors  and  aneurisms  in  the  i 
men,  in  tuberculous  peritonitis,  and  in  carcinoma  there  may  be  polyuria  | 
an  extreme  grade. 

The  most  reasonable  view  of  the  production  of  the  polyuria  is  that  it  I 
results  from  a  vaso-motor  disturbance  of  the  renal  vessels,  due  either  to  locil  j 
irritation,  as  in  a  case  of  abdominal  tumor,  to  central  disturbance  in 
of  brain-lesion,  or  to  functional  irritation  of  the  centre  in  the  medulla,  gif 
rise  to  continuous  renal  congestion. 

Morbid  Anatomy. — ^There  are  no  constant  anatomical  lesions.     Tbe 
neys  have  been  found  enlarged  and  congested.    The  bladder  has  been  foi 
h}T>ertrophied.    Dilatation  of  the  ureters  and  of  the  pelves  of  the  kidneyi  U 
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been  present.  Death  has  not  infrequently  resulted  from  chronic  pulmonary 
disease.     Very  varied  lesions  have  been  met  with  in  the  nervous  system. 

Symptoma. — The  disease  may  come  on  rapidly,  as  after  a  fright  or  an 
injury ;  more  commonly  it  is  gradual.  According  to  Ralf e,  the  patients  often 
complain  in  the  early  stages  of  severe  racking  pains  in  the  lumbar  region 
shooting  down  the  thighs.  A  copious  secretion  of  urine,  with  increased  thirst, 
are  the  prominent  features  of  the  disease.  The  amount  of  urine  in  the  twen- 
ty-four hours  may  range  from  20  to  40  pints,  or  even  more.  Trousseau  speaks 
of  a  patient  who  consumed  50  pints  of  fluid  daily  and  passed  about  56  pints 
of  urine  in  the  twenty-four  hours.  In  two  of  our  cases,  the  amount  passed 
was  greater  than  that  ingested  in  liquids  and  solids.  The  specific  gravity  is 
low,  1.001  to  1.005 ;  the  color  is  extremely  pale  and  watery.  The  total  solid 
constituents  may  not  be  reduced.  The  amount  of  urea  has  sometimes  been 
found  in  excess.  Abnormal  ingredients  are  rare.  Muscle-sugar,  inosite,  has 
been  occasionally  found.  Albumin  is  rare.  Traces  of  sugar  have  been  met 
with.  Naturally,  with  the  passage  of  such  enormous  quantities  of  urine,  there 
is  a  proportionate  thirst,  and  the  only  inconvenience  of  the  disease  is  the 
necessity  for  frequent  micturition  and  frequent  drinking.  The  appetite  is 
usually  good,  rarely  excessive  ajs  in  diabetes  mellitus;  but  Trousseau  tells 
of  the  terror  inspired  by  one  of  his  patients  in  the  keepers  of  those  eating- 
bouses  where  bread  was  allowed  without  extra  charge  to  the  extent  of  each 
customer's  wishes,  and  says  that  the  man  was  paid  to  stay  away.  The.  patients 
may  be  well  nourished  and  healthy-looking.  The  disease  in  many  instances 
does  not  appear  to  interfere  in  any  way  with  the  general  health.  The  per- 
spiration is  naturally  slight  and  the  skin  is  harsh.  The  amount  of  saliva  is 
small  and  the  mouth  usually  dry.  The  tolerance  of  alcohol  is  remarkable, 
and  patients  have  been  known  to  take  a  couple  of  pints  of  brandy,  or  a  dozen 
or  more  bottles  of  wine,  in  the  day. 

The  course  depends  entirely  upon  the  nature  of  the  primary  trouble. 
Sometimes,  with  organic  disease,  either  cerebral  or  abdominal,  the  general 
health  is  much  impaired ;  the  patient  becomes  thin,  and  rapidly  loses  strength. 
In  the  essential  or  idiopathic  cases,  good  health  may  be  maintained  for  an 
indefinite  period,  and  the  affection  has  been  known  to  persist  for  fifty  years. 
Death  usimlly  results  from  some  intercurrent  affection.  Spontaneous  cure 
may  take  place. 

Diagnoiii. — A  low  specific  gravity  and  the  absence  of  sugar  in  the  urine 
distinguish  the  disease  from  diabetes  mellitus.  Hysterical  polyuria  may 
sometimes  simulate  it  very  closely.  The  amount  of  urine  excreted  may  be 
enormous,  and  only  the  development  of  other  hysterical  manifestations  may 
enable  the  diagnosis  to  be  made.  This  condition  is,  however,  always  transi- 
tory. 

In  certain  cases  of  chronic  Bright 's  disease  a  very  large  amount  of  urine 
of  low  specific  gravity  may  be  passed,  but  the  presence  of  albumin  and  of 
hyaline  casts,  and  the  existence  of  heightened  arterial  tension,  stiff  vessels, 
and  hypertrophied  left  ventricle  make  the  diagnosis  easy. 

Treatment. — The  treatment  is  not  satisfactory.  No  attempt  should  be 
made  to  reduce  th^  amount  of  liquid.  Opium  is  highly  recommended,  but 
is  of  doubtful  8er\'ice.  The  preparations  of  valerian  may  be  tried ;  either  the 
powdered  root,  beginning  with  5  grains  three  times  a  day,  and  increasing 
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until  2  drachms  are  taken  in  the  day,  or  the  valerianate  of  zinc,  in  15-grain 
doses,  gradually  increased  to  30  g^rains*  three  times  a  day.  Anti-sTrphilitic 
treatment  should  be  thoroughly  tried  in  tho^  cases  with  a  suspicious  history. 
Ergot,  ergotin,  antip>Tin,  the  salicylates,  arsenic,  strychnine,  turpentine,  and 
the  bromides  have  been  recommended.     Eleeti*icity  may  be  used. 


Vn.    EICKETS    (RhacMtis). 

Sefinition, — A  disease  of  infants,  eharaeteriEed  by  impaired  nutrition  of 

the  entire  body  and  alterations  in  the  growing  bones, 

Glisson,  the  anatomist  of  the  liver,  accurately  described  the  disease  in 
1650.  The  name  is  derived  from  the  old  English  word  wrichken,  to  twist 
Glisson  suggested  to  change  the  name  to  rhachitis,  from  the  Greek,  p^x^^ 
the  spine,  as  it  was  one  of  the  first  parts  affected,  and  also  from  the  similarity 
Id  the  sound  to  rickets. 

Etiology. — Rickets  exists  in  all  parts  of  the  world,  but  i^  particularly 
marked  among  the  poor  of  the  larger  cities,  who  are  badly  housed  and  ill  fed. 
It  is  much  more  common  in  Europe  than  in  America.  In  Vienna  and 
London  from  50  to  80  per  cent  of  all  the  children  at  the  clinics  present 
signs  of  rickets.  It  is  a  comparatively  rare  disease  in  Canada.  In  the  cities 
of  the  United  States  it  is  very  prevalent^  particularly  among  the  children  of 
the  negro  and  of  the  Italian  races.  Want  of  sunlight  and  impure  air  are 
important  factors.  Prolonged  hiclation  and  suckling  the  child  during  preg- 
nancy are  accessory  intlucnces  in  some  cases. 

There  is  no  evidence  that  the  disease  is  hereditary. 

Rickets  affects  male  and  female  children  equally.  It  is  a  dise^ise  of  the 
first  and  second  years  of  life,  rarely  l>eginning  before  the  sixth  month.  Jenner 
has  described  a  late  rickets,  in  which  form  the  disease  may  not  appear  until 
the  ninth  or  even  until  the  twelfth  year,  or  later  (the  osteomalacia  of  pu- 
berty). Rickets  has  been  regarded  as  a  manifestation  of  congenital  syphilis 
(Parrot).  Syphilitic  bones  rarely,  if  ever,  present  the  si>ongy  tissue  peculiar 
to  rickets,  and  rhachitic  bones  never  show  the  multiple  osteophytes  of  s>*phi- 
lis.  "Syphilis  modifies  rickets;  it  does  not  create  it"  (Cheadle),  A  faulty 
diet  is  the  essential  factor  in  the  production  of  the  disease.  Like  sciirvj% 
rickets  may  l)e  fonnd  in  the  families  of  the  wealthy  under  perfect  hygienic 
conditions.  It  is  most  common  in  children  fed  on  condensed  milk,  the  vari- 
ous  proprietary  foods,  cow's  milk,  and  food  rich  in  starches.  "  An  analms 
of  the  fooih  on  which  rickets  is  most  frequently  and  certainly  produced  shows 
invariably  a  deficiency  in  two  of  the  cliief  elementii  so  plentiful  in  the  standard 
ftx)d  of  young  animals — namely,  animal  fat  and  proteid ''  (Cheadle).  Bland 
Sutton*s  interesting  experiment  with  the  lion's  cubs  at  the  **  Zoo  '*  illustrate* 
this  point.  When  milk,  pounded  bones,  and  cod-liver  oil  were  addod  to  the 
meat  diet  the  rickets  disappeared,  and  for  the  first  time  in  the  histor}'  of  the  I 
society  the  cubs  were  reared.  Associated  with  the  defect  in  food  is  a  lack  of  ] 
proper  assimilation  of  the  lime  salts. 

Horbid  Anatomy. — Glisson 's  original  description  of  the  external  appear* 
ances  of  the  body  of  a  rickety  chil<l  is  remarkably  complete;  indeed,  th« 
entire  monograph  is  an  enduring  monument  to  the  skill  and  powers  of  oh^r- 
vation  of  this  great  physician.    "(1)  An  irregular  or  unusual  proportion  of  j 
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its  parts.  The  head  is  evidently  larger  than  nonnal,  and  the  face  fatter  in 
respect  to  the  other  parts.  .  .  .  (2)  The  external  members  and  muscles 
of  the  whole  body  are  seen  to  be  delicate  and  emaciated,  as  though  consumed 
by  atrophy  or  tabes^  and  this  (so  far  as  we  know)  is  always  observed  in  those 
dead  of  this  affection.  (3)  The  whole  skin,  both  the  true  and  the  fleshy  and 
fatty  layers,  is  flaccid  and  rather  pendulous,  like  a  loose  glove,  so  that  you 
thii^  it  could  hold  much  more  flesh.  (4)  About  the  joints,  especially  in  the 
wrists  and  ankles,  there  are  certain  protuberances  which,  if  opened,  are  seen 
to  arise,  not  in  the  fleshy  or  membranous  parts,  but  in  the  ends  of  the  bones 
themselves,  especially  in  their  epiphyses.  (5)  The  joints,  limbs,  and  habitus 
of  all  these  external  parts  are  less  firm  and  rigid,  less  inflexible  than  in 
other  dead  bodies,  and  the  neck  scarcely  becomes  rigid,  a  frigore  post  mor- 
tem, or  to  a  less  extent  than  in  other  cadavers.  (6)  The  chest  externally  is 
thin  and  much  narrowed,  especially  beneath  the  scapulae,  as  though  com- 
pressed from  the  sides,  and  the  sternum  accuminated  like  the  keel  of  a  ship 
or  the  breast  of  a  fowl.  (7)  The  ends  of  the  ribs  which  join  with  the 
cartilages  of  the  sternum  are  nodular,  like  the  ends  of  the  wrists  and 
ankles." 

He  also  describes  the  prominent  abdomen,  the  enlarged  liver,  and  the 
changes  in  the  mesenteric  glands. 

The  bones  show  the  most  important  changes,  particularly  the  ends  of  the 
long  bones  and  the  ribs.  Between  the  shaft  and  epiphyses  a  slight  bulging 
is  apparent,  and  on  section  the  zone  of  proliferation,  which  normally  is 
represented  by  two  narrow  bands,  is  greatly  thickened,  bluish  in.  color,  more 
irregular  in  outline,  and  very  much  softer.  The  width  of  this  cushion  of 
cartilage  varies  from  5  to  15  mm.  The  line  of  ossification  is  also  irregular 
and  more  spongy  and  vascular  than  normal.  The  periosteum  strips  off  very 
readily  from  the  shaft,  and  beneath  it  there  may  be  a  spongy  tissue  not 
unlike  decalcified  bone.  The  practical  outcome  of  these  changes  is  an  im- 
perfect ossification,  so  that  the  bone  has  neither  the  natural  rate  of  growth 
nor  the  normal  firmness.  In  the  cranium  there  may  be  large  areas,  particu- 
larly in  the  parieto-occipital  region,  in  which  the  ossification  is  delayed,  pro- 
ducing the  so-called  cranio-tabes,  so  that  the  bone  yields  readily  to  pressure 
with  the  finger.  There  are  localized  depressed  spots  of  atrophy,  which,  on 
pressure,  give  the  so-called  "parchment  crackling.''  Flat  hyperostoses  arise 
on  the  outer  table,  particularly  on  the  frontal  and  parietal  bones,  producing 
the  characteristic  broad  forehead  with  prominent  frontal  eminences,  a  con- 
dition sometimes  mistaken  for  hydrocephalus. 

Kassowitz,  the  leading  authority  on  the  anatomy  of  rickets,  regards  the 
hvperaemia  of  the  periosteum,  the  marrow,  the  cartilage,  and  of  the  bone 
itself  as  the  primary  lesion,  out  of  which  all  the  others  arise.  This  disturbs 
the  nonnal  development  of  the  growing  bone  and  excites  changes  in  that 
already  formed.  The  cartilage  cells  in  consequence  proliferate,  the  matrix 
is  softer,  and  as  a  result  the  bone  which  is  formed  from  this  unhealthy  car- 
tilage is  lacking  in  firmness  and  solidity.  In  the  bone  already  formed  this 
excessive  vascularity  exaggerates  the  normal  processes  of  absorption,  so  that 
the  relation  between  removal  and  deposition  is  disturbed,  absorption  taking 
place  too  rapidly.  The  new  material  is  poor  in  lime  salts.  Kassowitz  has 
proved  experimentally  that  hypersemia  of  bone  results  in  defective  deposition 
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of  lime  salts.  It  is  interesting  to  note  that  Glisson  attributed  rickets  to 
disturbed  nutrition  by  arterial  blood,  and  believed  the  changes  in  the  long 
bones  to  be  due  to  excessive  vascularity. 

The  chemical  analysis  of  rickety  bones  shows  a  marked  diminution  in 
the  calcareous  salts,  which  may  be  as  low  as  25  or  35  per  cent. 

The  liver  and  spleen  are  usually  enlarged,  and  sometimes  the  mesenteric 
glands.  As  Gee  suggests,  these  conditions  probably  result  from  the  general 
state  of  the  health  associated  with  rickets.  Beneke  has  described  a  relative 
increase  in  the  size  of  the  arteries  in  rickets. 

Symptoms. — ^The  disease  comes  on  insidiously  about  the  period  of  denti- 
tion, before  the  child  begins  to  walk.  Mild  grades  of  it  are  often  overlooked 
in  the  families  of  the  well-to-do.  In  many  cases  digestive  disturbances  pre- 
cede the  appearance  of  the  characteristic  lesions,  and  the  nutrition  of  the 
child  is  markedly  impaired.  There  is  usually  slight  fever,  the  child  is 
irritable  and  restless,  and  sleeps  badly.  If  he  has  already  walked,  he  now 
shows  a  marked  disinclination  to  do  so,  and  seems  feeble  and  unsteady  in 
his  gait.  Sir  William  Jenner  has  called  attention  to  three  general  symptoms 
of  great  importance:  First,  a  diffuse  soreness  of  the  body,  so  that  the  child 
cries  when  an  attempt  is  made  to  move  it,  and  prefers  to  keep  perfectly  still. 
This  is  often  a  marked  and  suggestive  symptom.  Secondly,  slight  fever 
(100°  to  101.5®),  with  nocturnal  restlessness,  and  a  tendency  to  throw  off 
the  bedclothes.  This  may  be  partly  due  to  the  fact  that  the  general  sensi- 
tiveness is  such  that  even  their  weight  may  be  distressing.  And,  thirdly, 
profuse  sweating,  particularly  about  the  head  and  neck,  so  that  in  the  morn- 
ing the  pillow  is  found  soaked  with  perspiration. 

The  tissues  become  soft  and  flabby ;  the  skin  is  pale ;  and  from  a  healthy, 
plump  condition,  the  child  becomes  puny  and  feeble.  The  muscular  weak- 
ness may  be  marked,  particularly  in  the  legs,  and  paralysis  may  be  suspected. 
This  so-called  pseudo-paresis  of  rickets  results  in  part  from  the  flabby,  weak 
condition  of  the  legs  and  in  part  from  the  pain  associated  with  the  move- 
ments. Coincident  with,  or  following  closely  upon,  the  general  symptoms 
the  characteristic  skeletal  lesions  are  observed.  Among  the  first  of  these  to 
ap{)ear  are  the  changes  in  the  ribs,  at  the  junction  of  the  bone  with  the  car- 
tilftgo,  forming  the  so-called  rickety  rosary.  When  the  child  is  thin  these 
ncKlules  may  be  distinctly  seen,  and  in  any  case  can  be  easily  made  out  by 
to\ich.  They  very  rarely  appear  before  the  third  month.  They  may  increase 
iu  Hize  up  to  the  second  year,  and  are  rarely  seen  after  the  fifth  year.  The 
thorax  undergoes  important  changes.  Just  outside  the  junction  of  the  car- 
tilages with  the  ribs  there  is  an  oblique,  shallow  depression  extending  down- 
ward and  outward.  A  transverse  curve,  sometimes  called  Harrison's  groove, 
jmrtMos  outward  from  the  level  of  the  ensiform  cartilage  toward  the  axilla,  and 
may  1h^  deepened  at  each  inspiration.  It  is  rendered  more  prominent  by  the 
OYornion  and  prominence  of  the  costal  border.  The  sternum  projects,  par- 
ticularly in  its  lower  half,  forming  the  so-called  pigeon  or  chicken  breast. 
Tht»>*o  elianges  in  the  thorax  are  not  peculiar,  however,  to  rickets,  and  are 
luwoh  more  commonly  associated  with  hypertrophy  of  the  tonsils,  or  any 
tnmhlo  which  interferes  with  the  free  entrance  of  air  into  the  lungs.  The 
»|uno  is  often  curved  posteriorly,  the  processes  are  prominent ;  lateral  curva- 
turo  i^  not  so  common. 
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The  head  of  a  rickety  child  usually  looks  large  in  proportion  both  to  the 
body  and  the  face,  and  the  fontanelles  remain  open  for  a  long  time.  There 
are  areas,  particularly  in  the  parieto-occipital  regions,  in  which  ossification  is 
imperfect ;  and  the  bone  may  yield  to  the  pressure  of  the  finger,  a  condition 
to  which  the  term  cranio-tabes  has  been  given.  The  relation  of  this  condition 
to  rickets  is  still  somewhat  doubtful,  as  it  is  very  often  associated  with  syphi- 
lis— in  47  of  100  cases  studied  by  George  Carpenter.  Coincidently  with  this, 
hyperplasia  proceeds  in  the  frontal  and  parietal  eminences,  so  that  these  por- 
tions of  the  skull  increase  in  thickness,  and  may  form  irregular  bosses.  In 
one  type  the  skull  may  be  large  and  elongated,  with  the  top  considerably 
flattened.  In  another,  and  perhaps  more  common  case,  the  shape  of  the  skull, 
when  seen  from  above,  is  rectangular — the  caput  quadratum.  The  skull  looks 
large  in  proportion  to  the  face.  The  forehead  is  broad  and  square,  and  the 
frontal  eminences  marked.  The  anterior  fontanelle  is  late  in  closing,  and 
may  remain  open  until  the  third  or  fourth  year.  The  skin  is  thin,  the  veins 
are  full  and  prominent,  and  the  hair  is  often  rubbed  from  the  back  of  the 
skull.  In  contradistinction  to  the  cranio-tabes  is  the  condition  of  cranio- 
sclerosis,  which  has  also  been  ascribed  to  rickets. 

On  placing  the  ear  over  the  anterior  fontanelle,  or  in  the  temporal  region, 
a  systolic  murmur  may  frequently  be  heard.  This  condition,  first  described 
by  John  D.  Fisher,  of  Boston,  in  1833,  is  heard  with  the  greatest  frequency 
in  rickets,  but  its  presence  and  persistence  in  perfectly  healthy  infants  have 
been  amply  demonstrated.  The  murmur  is  rarely  heard  after  the  fifth  year. 
A  knowledge  of  the  existence  of  this  systolic  brain  murmur  may  prevent 
errors.    A  case  has  been  reported  as  an  instance  of  tumor  of  the  brain. 

Changes  occur  in  the  bones  of  the  face,  chiefly  in  the  maxillae,  which  are 
reduced  in  size.  The  normal  process  of  dentition  is  much  disturbed ;  indeed, 
late  teething  is  one  of  the  marked  features  in  rickets.  The  teeth  which  appear 
may  be  small  and  badly  formed. 

In  the  upper  limbs  changes  in  the  scapulae  are  not  common.  The  clavicle 
may  be  thickened  at  the  sternal  end,  and  there  may  be  thickening  near  the 
attachment  of  the  stemo-cleido  muscle.  The  most  noticeable  changes  are 
at  the  lower  ends  of  the  radius  and  ulna.  The  enlargement  is  at  the  junction- 
area  of  the  shaft  and  epiphysis.  Less  evident  enlargements  may  occur  at  the 
lower  end  of  the  humerus.  In  severe  cases  the  natural  shape  of  the  bones 
of  the  arm  may  be  much  altered,  since  they  have  had  to  support  the  weight  of 
the  child  in  crawling  on  the  floor.  The  changes  in  the  pelvis  are  of  special 
importance,  particularly  in  female  children,  as  in  extreme  cases  they  lead  to 
great  deformity,  with  narrowing.  In  the  legs,  the  lower  end  of  the  tibia  first 
becomes  enlarged ;  and  in  slight  cases  it  may  alone  be  affected.  In  the  severe 
forms  the  upper  end  of  the  bone,  the  corresponding  parts  of  the  fibula,  and 
the  lower  end  of  the  femur  become  greatly  thickened.  If  the  child  walks,  slight 
bowing  of  the  tibiae  inevitably  results.  In  more  advanced  cases  the  tibiae,  and 
even  the  femora,  may  be  arched  forward.  In  other  instances  the  condition  of 
knock-knee  occurs.  Unquestionably  the  chief  cause  of  these  deformities  is 
the  weight  of  the  body  in  walking,  but  muscular  action  takes  part  in  it.  The 
green-stick  fracture  is  not  uncommon  in  the  soft  bones  of  rickets. 

These  changes  in  the  skeleton  proceed  slowly,  and  the  general  symptoms 
nrj  a  good  deal  with  their  progress.    The  child  becomes  more  or  less  ema- 
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ciated,  though  **  fat  ricket?* ''  is  by  no  means  uncommon,  and  a  child  may  Ki  i 
well  nourishetl  but  "*  pa^t^^  ■'  and  flabby.  Fever  is  not  constant,  but  in  actively 
progressing  changes  in  the  bone  there  is  usrually  a  slight  pyrexia.  The  abdo- 
men is  large,  *'  pot-bellied;'  due  partly  to  flatulent  distention,  partly  to  en- 
largement of  the  liver,  and  in  severe  cases  to  diminution  of  tlie  volume  of  the 
thorax.  The  spleen  is  often  enlarged  and  readily  palpable.  The  urine  is 
stated  to  contain  an  excess  of  lime  salts,  but  Jacobi  and  Barlow  say  this  has 
not  been  proved.  Xo  special  or  peculiar  changes,  indeed,  have  as  yet  been 
described.  There  is  usually  slight  ana?mia,  the  hapmoglobija  is  absolutely  and 
relatively  decreased ;  a  leucocytosis  may  or  may  not  be  present ;  it  is  more 
common  with  enlargement  of  the  spleen  (Morse).  Many  rickety  children 
show  marketl  nervous  symptoms;  irritability,  peevishness,  and  sleeplessness 
are  constantly  present*  Jenner  called  attention  to  the  close  relationship  which 
existed  between  rickets  and  infantile  con^^ilsioas,  particularly  to  the  fits 
which  occur  after  the  sixth  month.  Tetany  is  by  no  means  uncommon*  It 
involves  most  frequently  the  arms  and  hands;  occasionally  the  legs  as  well. 
Laryngismus  stridulus  is  a  common  complication,  and  though  not,  a^  some 
state,  invariably  associated,  3'et  it  i.s  certainly  much  more  frequent  in  rickety 
than  in  other  children.  Severe  rickets  interferes  seriously  with  the  growtli 
of  a  child.  Extreme  examples  of  rickety  dwarfs  are  not  uncommon*  Acute 
ricket*^,  so  called,  is  in  reality  a  manifestation  of  scurvy  and  will  be  described 
with  that  disease. 

Prognosis. — The  disease  is  never  in  itself  fatal,  but  the  condition  of  the 
child  is  such  that  it  is  readily  carried  off  by  intercurrent  affections,  particu- 
larly those  of  the  respirator}'  organs.  Spasm  of  the  larynx  and  convulsions 
occasionally  cause  death,  In  females  the  deformity  of  the  pelvis  is  serious^ 
as  it  may  lead  to  dilTiculties  in  parturition. 

Treatment* — The  better  the  condition  of  the  mother  during  pregnancy 
the  less  likelihcwxl  is  there  of  the  development  of  rickets  in  the  child.  Rapidly 
repeated  pregnancies  and  suckling  of  a  child  during  pregnancy  seem  impor- 
tant factors  in  the  prcKluction  of  the  disease.  Of  the  general  treatment, 
attention  to  the  feeding  of  the  child  is  the  first  consideration.  If  the  mother 
is  unhealthy,  or  can  not  from  any  cause  nurse  the  chUd,  a  suitable  wet-nurse 
should  be  provided,  or  the  child  must  be  artificially  fed,  in  which  case  cow's 
milk,  diluted  according  to  the  age  of  the  child,  should  constitute  the  chief  fooil. 
Care  should  be  taken  to  examine  the  condition  of  the  stools,  and  if  curds  arc 
present  the  child  is  taking  too  much,  or  it  is  not  sufficiently  diluted.  Barley- 
water  or  carefully  strained  and  well-boiled  oatmeal  gruel  form  excellent  addi- 
tions to  the  milk. 

The  child  should  be  warmly  clad  and  should  be  in  the  fresh  air  and 
sunshine  the  greater  part  of  the  day.  It  is  a  *'  vulgar  error  "  to  suppose  that 
delicate  children  can  not  stand,  when  carefully  wrapped  up,  an  even  low  tem- 
perature. The  child  should  be  bathed  daily  in  warm  water.  Careful  friction 
with  sweet  oil  is  very  advantageous,  and,  if  properly  performed,  allays  rather 
than  aggravates  the  sensitiveness.  Special  care  should  be  taken  to  prevent 
deformity.  The  child  should  not  be  allowed  to  walk,  and  for  this  purpose 
splints  applied  so  as  to  extend  beyond  the  feet  are  very  effective.  Of  medi- 
cines, phosphorus  has  been  warmly  recommended  by  Kassowitz,  and  it^  use 
is  also  advised  by  Jacobi.    The  child  may  be  given  gr,  yj^  two  or  three  times 
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a  day,  dissolved  in  olive  oil.  The  best  preparation  in  such  eases  is  the  elixir 
phosphori,  six  to  ten  or  twelve  minims  three  times  a  day  (Jaeobi).  Cod- 
liver  oil,  in  doses  of  from  a  half  to  one  teaspoonful,  is  very  advantageous. 
The  syrup  of  the  iodide  of  iron  may  be  given  with  the  oil.  The  digestive 
disturbances,  together  with  the  respiratory  and  nervous  complications,  should 
receive  appropriate  treatment. 

Vm.     OBESITY. 

Corpulence,  an  excessive  development  of  the  bodily  fat — an  "  oily  dropsy,^* 
in  the  words  of  Lord  Byron — is  a  condition  for  which  we  are  consulted  in 
three  groups  of  cases.  First,  there  are  persons  of  both  sexes  who  have  an 
hereditary  tendency  to  obesity.  Secondly,  there  is  an  increasing  number  of 
cases  of  obesity  in  children,  particularly  in  the  United  States,  associated  with 
bad  habits  in  eating,  and  usually  carelessness  and  lack  of  control  on  the  part 
of  the  parents.  Thirdly,  and  most  frequently,  we  are  consulted  by  women 
at  the  middle  period  of  life,  who  are  troubled  with  an  over-growth  of  fat. 
While  as  a  rule  fat  is  no  sign  of  health,  and  particularly  in  children  may  be 
associated  with  anaemia  and  rickets,  on  the  other  hand  a  great  many  stout 
persons  enjoy  unusual  vigor.  Nor  is  obesity  always  associated  with  over- 
eating. Many  stout  persons  are  light  eaters,  and  chlorotic  girls  with  de- 
praved or  poor  appetites  may  be  very  plump.  After  forty,  as  Sir  James  Paget 
remarks,  we  tend  to  become  either  thin  or  fat,  and  the  former  are  usually 
happier  and  live  longer.  Too  much  food  and  too  little  exercise  are  largely 
responsible  in  about  half  of  the  cases,  but  in  the  hereditary  ones  these  factors 
do  not  prevail,  and  this  is  a  point  to  be  borne  in  mind  very  carefully  in  the 
question  of  treatment.  As  Duckworth  states,  gout  is  an  important  agent  in 
many  instances. 

A  remarkable  form  seen  occasionally  is  acute  obesity  in  which  as  much  as 
seventy  pounds  in  weight  may  be  gained  in  six  or  eight  months.  In  one  case 
it  was  associated  with  marked  cardiac  weakness  and  extreme  dyspnoea  on 
exertion. 

In  obesity  it  is  now  generally  conceded  that  the  carbohydrates,  which  were 
w  long  blamed,  are  not  at  fault,  since  they  are  themselves  converted  into 
water  and  carbon  dioxide.  On  account,  however,  of  the  facility  with  which 
they  are  utilized  for  the  purposes  of  oxidation,  the  albuminous  elements  of 
the  food  are  less  readily  oxidized  and  not  so  fully  decomposed,  and  the  fat 
is  in  reality  separated  from  them.  So,  too,  the  fats  themselves  are  not  so 
prone  to  cause  obesity  as  the  carbohydrates,  being  less  readily  oxidized  and 
interfering  less  with  the  complete  metabolism  of  the  albuminous  elements. 

An  extraordinary  phenomenon  in  excessively  fat  young  persons  is  an  un- 
controllable tendency  to  sleep — like  the  fat  boy  in  Pickwick.  I  have  seen 
one  instance  of  it.  Cat  on  has  reported  a  case.  Sainton  (Narcolepsie  et 
Ohmte,  Rev.  Neurologique,  1901)  regards  it  as  auto-toxic  in  origin. 

Treatment. — We  must  bear  in  mind  at  the  outset  the  injunction  of  Hip- 
pocrates (Aphorism  III),  speaking  of  a  full  habit  of  body,  that  extreme 
depletions  are  dangerous,  and  that  the  reduction  must  not  be  carried  to  an 
extreme.  The  aphorism  of  the  celebrated  George  Cheyne  (whose  history 
wcords  one  of  the  most  successful  instances  of  the  treatment  of  obesity  in 
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literature),  quoted  at  page  463,  contains  the  essence  of  good  sense  on  the 
subject.  Put  in  other  words,  it  reads — ^We  eat  too  much  after  forty  years 
of  age. 

We  are  often  consulted  by  persons  in  whose  family  obesity  prevails  to 
give  rules  for  the  prevention  of  the  condition  in  children  or  in  women  ap- 
proaching the  climacteric.  In  the  case  of  children  very  much  may  be  done 
by  regulating  the  diet,  reducing  the  starches  and  fats  in  the  food,  not  allow- 
ing the  children  to  eat  sweets,  and  encouraging  systematic  exercises.  In  the 
case  of  women  who  tend  to  grow  stout  after  child-bearing  or  at  the  climac- 
teric, in  addition  to  systematic  exercises,  they  should  be  told  to  avoid  taking 
too  much  food,  and  particularly  to  reduce  the  starches  and  sugars.  There 
are  a  number  of  methods  or  systems  in  vogue  at  present.  In  the  celebrated 
one  of  Banting,  the  carbohydrates  and  fats  were  excluded  and  the  amount 
of  food  was  greatly  reduced.     Ebstein  allows  more  fat. 

OerteFs  method  is  given  under  the  treatment  of  fatty  heart.  He  reduces 
the  amount  of  liquid  taken,  and  this  is  practically,  too,  the  so-called  Schwen- 
inger cure,  in  which  liquids  are  allowed  only  two  hours  after  the  food. 

Von  Noorden's  dietary,  given  in  his  exhaustive  article  in  Nothnagel's 
Handbuch,  is  as  follows:  Eight  o'clock,  80  grammes  of  lean,  cold  meat,  25 
grammes  of  bread,  one  cup  of  tea,  with  a  spoonful  of  milk,  no  sugar.  Ten 
o'clock,  one  egg.  Twelve  o'clock,  a  cup  of  strong  meat  broth.  One  o'clock, 
a  small  plate  of  meat  soup  flavored  with  vegetables,  159  grammes  of  lean 
meat  of  one  or  two  sorts,  partly  fish,  partly  flesh,  100  grammes  of  potatoes 
with  salad,  100  grammes  of  fresh  fruit,  or  compote  without  sugar.  Three 
o'clock,  a  cup  of  black  coffee.  Four  o'clock,  200  grammes  of  fresh  fruit. 
Six  o'clock,  a  quarter  of  a  litre  of  milk,  if  desired,  with  tea.  Eight  o'clock, 
125  grammes  of  cold  meat,  or  180  grammes  of  meat  weighed  raw  and  grilled, 
and  eaten  with  pickles  or  radishes  and  salad,  30  grammes  of  Graham  bread, 
and  two  or  three  spoonfuls  of  cooked  fruit  without  sugar.  He  believes  it 
more  satisfactory  to  give  in  addition  to  the  three  meals  smaller  quantities 
of  food  at  shorter  intervals,  so  as  to  obviate  the  tendency  to  weakness  which 
these  patients  often  experience.  In  addition  he  allows  twice  in  the  day 
a  glass  of  wine.  The  use  of  mineral  water,  weak  tea,  or  lemonade  is  not 
limited  at  the  meal  times  or  in  the  intervals.  An  occasional  "  hunger-day " 
is  given. 

In  the  treatment  of  extreme  obesity  it  is  very  much  better  that  the  patient 
should  be  in  hospital,  or  under  the  care  of  a  nurse,  who  will  undertake  the 
proper  weighing  and  administration  of  the  food. 

The  thyroid  extract  should  be  used  only  in  a  systematic  "cure."  Five 
grains  three  times  a  day  is  a  sufficient  dose.  In  conjunction  with  the  diet  and 
exercises,  it  is  useful,  but  it  should  not  be  ordered  indiscriminately  to  fat 
persons. 

Adiposis  Dolorosa  {Dcrcum's  Disease). — "A  disorder  characterized  by 
irregular,  symmetrical  deposits  of  fatty  masses  in  various  portions  of  the 
body,  preceded  by  or  attended  with  pain."  It  is  an  affection  of  women, 
occurring  at  the  middle  period  of  life.  In  association  with  neuralgic  pains, 
fatty  swellings  occur  in  various  parts  of  the  body.  The  bunches  of  fat  may 
form  huge  masses,  pendulous,  and  of  a  pultaceous  consistence.  They  do  not 
occur  on  the  hands,  feet,  or  face.     It  differs  from  other  forms  of  obesity  in 
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its  lumpy  distribution,  and  in  the  nervous  disturbances  in  the  form  of  pains 
and  paraesthesias.     The  nature  of  the  trouble  is  unknown. 

In  a  case  of  Burr's,  and  in  one  of  Dercura's,  the  thjToid  gland  showed 
atrophic  changes.  Dercum  tells  me  that  he  has  seen  improvement  from  the 
use  of  the  thyroid  extract,  and  in  one  case  there  was  a  complete  disappear- 
ance of  all  the  neuritic  symptoms,  and  a  great  diminution  in  the  size  of  the 
fatty  deposits. 
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SECTION   V. 
DISEASES  OF  THE  DIGESTIYE  SYSTEM. 


A.    DISEASES  OF  THE  MOUTIL 

STOMATITIS. 

(1)  Acute  Stomatitis. — Simple  or  erythematous  stomatitis,  the  common- 
est form,  results  from  the  action  of  irritants  of  various  sorts.  Frequent  at 
all  ages,  in  children  it  is  usually  associated  with  dentition  and  ^lith  gastro- 
intestinal disturbance,  particularly  in  ill-nourished,  unhealthy  subjects;  in 
adults  it  may  follow  the  abuse  of  tobacco,  or  the  use  of  too  hot  or  too  highly 
seasoned  food ;  it  is  a  concomitant  of  indigestion,  or  of  the  specific  fevers. 

The  affection  may  be  limited  to  the  gums  and  lips  or  may  extend  over 
the  whole  surface  of  the  mouth  and  include  the  tongue.  There  is  at  first 
superficial  redness  and  dryness  of  the  membrane,  followed  by  increased  secre- 
tion and  swelling  of  the  tongue,  which  is  furred,  and  indented  by  the  teeth. 
There  is  rarely  any  constitutional  disturbance,  but  in  children  there  may  lye 
slight  elevation  of  temperature.  The  condition  is  sufficient  to  cause  consid- 
erable discomfort,  sometimes  amounting  to  actual  distress  and  pain,  particu- 
larly in  mastication. 

In  infants  the  mouth  should  be  carefully  sponged  after  each  feeding.  A 
mouth-wash  of  borax  or  the  glycerin  of  borax  may  be  used,  and  in  severe 
cases,  which  tend  to  become  chronic,  a  dilute  solution  of  nitrate  of  silver  (3 
or  4  grains  to  the  ounce)  may  be  applied. 

(2)  Aphthous  Stomatitis. — This  form,  also  known  as  follicular  or  vesicu- 
lar stomatitis,  is  characterized  by  the  presence  of  small,  slightly  raised  spots, 
from  2  to  4  mm.  in  diameter,  surrounded  hy  reddened  areola?.  The  spots 
appear  first  as  vesicles,  which  rupture,  leaving  small  ulcers  with  grayish  bases 
and  bright-red  margins.  They  are  seen  most  frequently  on  the  inner  surfaces 
of  the  lips,  the  edges  of  the  tongue,  and  the  cheeks.  They  are  seldom  present 
on  the  nuicous  membrane  of  the  pharynx.  This  form  is  met  with  most  often 
in  children  under  three  years.  It  may  occur  either  as  an  independent  affec- 
tion or  in  association  witli  any  one  of  the  febrile  diseases  of  childhood  or 
with  an  attack  of  indigestion.  The  crop  of  vesicles  comes  out  with  great 
rapidity  and  the  little  ulcers  may  l)e  fully  formed  within  t\*'enty-four  hours. 
The  child  complains  of  soreness  of  the  mouth  and  takes  food  with  reluctance. 
The  buccal  secretions  are  increased,  and  the  breath  is  heavy,  but  not  foul. 
The  constitutional  symptoms  are  usually  those  of  the  disease  with  whicli  the 
aphthae  are  associated.     The  disease  must  not  l)e  confounded  with  thrush. 
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No  special  parasite  has  been  found  in  connection  with  it.  It  is  not  a  serious 
condition,  and  heals  rapidly  with  the  improvement  of  the  constitutional  state. 
In  severe  cases  it  may  extend  to  the  pillars  of  the  fauces  and  to  the  pharynx^ 
and  produce  ulcers  which  are  irritating  and  difficult  to  heal. 

Each  ulcer  should  be  touched  with  nitrate  of  silver  and  the  mouth  should 
be  thoroughly  cleansed  after  taking  food.  A  wash  of  chlorate  of  potassium^ 
or  of  borax  and  glycerin,  may  be  used.  The  constitutional  symptoms  should 
receive  careful  attention. 

Here  may  be  mentioned  a  curious  affection  which  has  been  observed  chiefly 
in  southern  Italy,  and  which  is  characterized  by  a  pearly-colored  membrane 
with  induration,  immediately  beneath  the  tongue  on  the  fraenum  (Riga's 
disease).  There  may  be  much  induration  and  ultimately  ulceration.  It 
oc-curs  in  both  healthy  and  cachetic  children,  usually  about  the  time  of  the 
eruption  of  the  first  teeth.     It  is  sometimes  epidemic. 

(3)  mcerative  Stomatitis. — This  form,  which  is  also  known  by  the  names 
of  fetid  stomatitis,  or  putrid  sore  mouth,  occurs  particularly  in  children  after 
the  first  dentition.  It  may  prevail  as  a  wide-spread  epidemic  in  institutions' 
in  which  the  sanitary  conditions  are  defective.  It  has  been  met  with  in  jails 
and  camps.  Insufficient  and  unwholesome  food,  improper  ventilation,  and 
prolonged  damp,  cold  weather  seem  to  be  special  predisposing  causes.  Lack 
of  cleanliness  of  the  mouth,  the  presence  of  carious  teeth,  and  the  collection 
of  tartar  around  them  favor  the  occurrence  of  the  disease.  The  affection 
spreads  like  a  specific  disease,  but  the  microbe  has  not  yet  been  isolated.  It 
has  been  held  that  the  disease  is  the  same  as  the  foot-and-mouth  disease  of 
cattle,  and  that  it  is  conveyed  by  the  milk,  but  there  is  no  positive  evidence 
on  these  points.  Payne  suggests  that  the  virus  is  identical  with  that  of  con- 
tagious impetigo. 

The  morbid  process  begins  at  the  margin  of  the  gums,  which  become 
swollen  and  red,  and  bleed  readily.  Ulcers  form,  the  bases  of  which  are 
covered  with  a  grayish- white,  firmly  adherent  membrane.  In  severe  cases  the 
teeth  may  become  loosened  and  necrosis  of  the  alveolar  process  may  occur. 
The  ulcers  extend  along  the  gum-line  of  the  upper  and  lower  jaws ;  the  tongue, 
lips,  and  mucosa  of  the  cheeks  are  usually  swollen,  but  rarely  ulcerated.  There 
is  salivation,  the  breath  is  foul,  and  mastication  is  painful.  The  submaxillary 
Ivmph-glands  are  enlarged.  An  exanthem  may  break  out  and  be  mistaken 
for  mea^sles.  The  constitutional  symptoms  are  often  severe,  and  in  debilitated 
children  death  sometimes  occurs. 

In  the  treatment  of  this  form  of  stomatitis  chlorate  of  potassium  has  been 
found  to  be  almost  specific.  It  should  be  given  in  doses  of  10  grains,  three 
times  a  day,  to  a  child,  and  to  an  adult  double  tliat  amount.  Locally  it  may 
be  used  as  a  mouth-wash,  or  the  powdered  salt  may  be  applied  directly  to  the 
ulcerated  surfaces.  When  there  is  much  fetor,  a  solution  of  potassium  per- 
manganate may  be  used  as  a  wash,  and  an  application  of  nitrate  of  silver 
made  to  the  ulcers. 

There  are  several  other  varieties  of  ulcerative  sore  mouth,  which  differ 
entirely  from  this  form.  Ulcers  of  the  mouth  are  common  in  nursing  women, 
and  are  usually  seen  on  the  mucous  membrane  of  the  lips  and  cheeks.  They 
arise  from  the  mucous  follicles,  and  are  from  3  to  5  mm.  in  diameter.  They 
may  cause  little  or  no  inconvenience;  but  in  some  instances  they  are  very 
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painful  and  interfere  seriously  with  the  taking  of  food  and  its  mastication. 
As  a  rule  they  heal  readily  after  the  application  of  nitrate  of  silver^  and  the 
<;ondition  is  an  indication  for  tonics,  fresh  air^  and  a  better  diet. 

Recurring  outbreaks  of  an  herpetic,  even  pemphigoid,  stomatitis  are  seen 
in  neurotic  individuals  {stomatitis  neurotica  chronica,  Jacobi).  It  may  pre- 
cede or  accompany  the  fatal  form  of  pemphigus  vegetans. 

Parrot  describes  the  occasional  appearance  in  new-bom,  debilitated  chil- 
dren of  small  ulcers  symmetrically  placed  on  the  hard  palate  on  either  side 
of  the  middle  line.  They  rarely  heal,  but  tend  to  increase  in  size,  and  may 
involve  the  bone. 

Bednar's  aphthae  consist  of  small  patches  and  ulcers  on  the  hard  palate, 
caused  as  a  rule  in  young  infants  by  the  artificial  nipple  or  the  nurse's 
finger. 

(4)  Parasitic  Stomatitis  (Thrush;  Soor;  Muguet), — This  affection,  most 
commonly  seen  in  children,  is  dependent  upon  a  fungus,  Saccharomyces 
albicans,  called  by  Eobin  O'idium  albicans.  It  belongs  to  the  order  of 
yeast  fungi,  and  consists  of  branching  filaments,  from  the  ends  of  which 
ovoid  torula  cells  develop.  The  disease  does  not  arise  apparently  in  a  normal 
mucosa.  The  use  of  an  improper  diet,  uncleanliness  of  the  mouth,  the  acid 
fermentation  of  remnants  of  food,  or  the  occurrence,  from  any  cause,  of  ca- 
tarrhal stomatitis  predispose  to  the  growth.  In  institutions  it  is  frequently 
transmitted  by  unclean  feeding-bottles,  spoons,  etc.  It  is  not  confined  to 
children,  but  is  met  with  in  adults  in  the  final  stages  of  fever,  in  chronic 
tuberculosis,  diabetes,  and  in  cachectic  states.  The  parasite  grows  in  the 
upper  layers  of  the  mucosa,  and  the  filaments  form  a  dense  felt-work  among 
the  epithelial  cells.  The  disease  begins  on  the  tongue  and  is  seen  in  the  form 
of  slightly  raised,  pearly-white  spots,  which  increase  in  size  and  gradually 
coalesce.  The  membrane  thus  formed  can  be  readily  scraped  off,  leaving  an 
intact  mucosa,  or,  if  the  process  extends  deeply,  a  bleeding,  slightly  ulcerated 
surface.  The  disease  spreads  to  the  cheeks,  lips,  and  hard  palate,  and  may 
involve  the  tonsils  and  pharynx.  In  very  severe  cases  the  entire  buccal  mucosa 
is  covered  by  the  grayish-white  membrane.  It  may  even  extend  into  the 
oesophagus  and,  according  to  Parrot,  to  the  stomach  and  caecum.  It  is  occa- 
sionally met  with  on  the  vocal  cords.  Robust,  well-nourished  children  are 
sometimes  affected,  but  it  is  usually  met  with  in  enfeebled,  emaciated  infants 
with  digestive  or  intestinal  troubles.  In  such  cases  the  disease  may  persist 
for  months. 

The  affection  is  readily  recognized,  and  must  not  be  confounded  with 
aphthous  stomatitis,  in  which  the  ulcers,  preceded  by  the  formation  of  vesi- 
cles, are  perfectly  distinctive.  In  thrush  the  microscopical  examination  shows 
the  presence  of  the  characteristic  fungus  throughout  the  membrane.  In  this 
condition,  too,  the  mouth  is  usually  dry — a  striking  contrast  to  the  salivation 
accompanying  aphthae. 

Thrush  is  more  readily  prevented  than  removed.  The  child's  mouth 
should  be  kept  scrupulously  clean,  and,  if  artificially  fed,  the  bottles  should 
be  thoroughly  sterilized.  Lime-water  or  any  other  alkaline  fluid,  such  as  the 
bicarbonate  of  soda  (a  drachm  to  a  tumbler  of  water),  may  be  emploved. 
When  the  patches  are  present  these  alkaline  mouth-washes  may  be  continued 
after  each  feeding.     A  spray  of  borax  or  of  sulphite  of  soda  (a  drachm  to 
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the  ounce)  or  the  black  wash  with  glycerine  may  be  employed.  The  perman- 
ganate of  potassium  is  also  useful.  The  constitutional  treatment  is  of  equal 
importance,  and  it  will  often  be  found  that  the  thrush  persists,  in  spite  of 
all  local  measures,  until  the  general  health  of  the  infant  is  improved  by 
change  of  air  or  the  relief  of  the  diarrha?a,  or,  in  obstinate  cases,  the  substi- 
tution of  a  natural  for  the  artificial  diet. 

(5)  Gkngrenous  Stomatitis  (Cancrnm  Oris;  Noma). — An  affection  char- 
acterized by  a  rapidly  progressing  gangrene,  starting  on  the  gums  or  cheeks, 
and  leading  to  extensive  sloughing  and  destruction.  This  terrible,  but  for- 
tunately rare,  disease  is  seen  only  in  children  under  very  unsanitary  conditions 
or  during  convalescence  from  the  acute  fevers.  It  is  more  common  in  girls 
than  in  boys.  It  is  met  with  betw^een  the  ages  of  two  and  five  years.  In  at 
least  one-half  of  the  cases  the  disease  has  occurred  during  convalescence  from 
measles.  Cases  have  been  seen  also  after  scarlet  fever. and  typhoid.  The 
mucous  membrane  is  first  affected,  usually  of  the  gums  or  of  one  cheek.  The 
process  begins  insidiously,  and  when  first  seen  there  is  a  sloughing  ulcer  of 
the  mucous  membrane,  which  spreads  rapidly  and  leads  to  brawny  induration 
of  the  skin  and  adjacent  parts.  The  sloughing  extends,  and  in  severe  cases 
the  cheek  is  perforated.  The  disease  may  spread  to  the  tongue  and  chin; 
it  may  invade  the  bones  of  the  jaws  and  even  involve  the  eyelids  and  ears.  In 
mild  cases  an  ulcer  forms  on  the  inner  surface  of  the  cheek,  which  heals  or 
may  perforate  and  leave  a  fistulous  opening.  Naturally  in  such  a  severe 
affection  the  constitutional  disturbance  is  very  great,  the  pulse  is  rapid,  the 
prostration  extreme,  and  death  usually  takes  place  within  a  week  or  ten  days. 
The  temperature  may  reach  103°  or  104°.  Diarrhoea  is  usually  present,  and 
aspiration  pneumonia  often  develops.  H.  R.  Wharton  has  described  a  case 
in  which  there  was  extensive  colitis.  Bishop  and  Ryan  have  isolated  an  organ- 
ism which  resembles  in  all  points  the  diphtheria  bacillus  of  reduced  virulence. 

The  treatment  of  the  disease  is  unsatisfactory.  In  many  cases  the  onset 
is  so  insidious  that  there  is  an  extensive  sloughing  sore  when  the  case  first 
comes  under  observation.  Destruction  of  the  sore  by  the  cautery,  either  the 
Paquelin  or  fuming  nitric  acid,  is  the  most  effectual.  Antiseptic  applications 
should  be  made  to  destroy  the  fetor.  The  child  should  be  carefully  nourished 
and  stimulants  given  freely. 

(6)  Mercurial  Stomatitis  (Ptyalism). — It  occurs  chiefly  in  persons  who 
have  a  special  susceptibility,  and  rarely  now  as  a  result  of  the  excessive  use 
of  the  drug.     It  is  met  with  also  in  persons  whose  occupation  necessitates 
the  constant  handling  of  mercury.     It  often  follows  the  administration  of 
repeated  small  doses.     Thus,  a  patient  with  heart-disease  who  was  ordered 
an  eighth  of  a  grain  of  calomel  every  three  hours  for  diuretic  purposes  had, 
after  taking  eight  or  ten  doses,  a  severe  stomatitis,  which  persisted  for  several 
weeks.     I  have  known  it  to  follow  the  administration  of  small  doses  of  gray 
powder.     The  patient  complains  first  of  a  metallic  taste  in  the  mouth,  the 
gums  l)ecome  swollen,  red,  and  sore,  mastication  is  difficult,  the  salivary  glands 
become  enlarged  and  painful,  and  there  is  a  great  increase  in  their  secretion. 
The  tongue  is  swollen,  the  breath  has  a  foul  odor,  and,  if  the  affection  pro- 
gresses, there  may  be  ulceration  of  the  mucosa,  and,  in  rare  instances,  necrosis 
of  the  jaw.    Although  troublesome  and  distressing,  the  disease  is  rarely  seri- 
ous, and  recovery  usually  takes  place  in  a  couple  of  weeks.     Instances  in 
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which  the  teeth  become  loosened  or  detached  or  m  which  the  inflamniatioti 
extends  to  the  pharynx  and  Eustachian  tubes  are  rarely  seen  now. 

The  admini.stration  of  mercury  should  be  suspended  so  soon  a^  the  gums 
are  **  touched,*'  Mild  cases  of  the  affection  subside  within  a  few  days  and 
require  only  a  sinijjle  mouth-wash.  In  severer  cases  the  chlorate  of  poia^*i\im 
luay  be  given  internally,  and  used  to  rinse  the  mouth.  The  boweb  should  bo 
freely  opened ;  the  patient  should  take  a  hot  bath  every  evening  and  should . 
drink  plentifully  of  alkaline  mineral  waters.  Atropine  is  sometimes  service- 
able, and  may  lie  given  in  doses  of  j^  of  a  grain  twice  a  day.  Iodine  is  aUol 
i^commended.  When  the  salivation  is  severe  and  protracted,  the  patient  be- 
comes much  debilitated  and  aMcmic,  so  that  a  supporting  treatment  is  indi* 
cated.  The  diet  is  necessarily  litjuid,  for  the  patient  linds  the  cliief  difficulty 
in  taking  food.  If  the  pain  h  severe  a  Dover  powder  may  be  given  at 
night. 

Here  may  be  appropriately  mentioned  the  influence  of  stomatitis,  particu- 
larly the  mercurial  form,  u^K>n  the  developing  teeth  of  elnldrcn.  The  con- 
dition known  as  erosion,  in  wliieh  the  teeth  are  honeyeorubed  or  pittec]  owing 
to  defective  fonuation  of  enamel,  is  indicative,  as  a  rule,  of  infantile  stoma 
litis.  Such  teeth  must  be  distinguished  carefidly  from  those  of  eongenita^ 
syphilis,  which  may  of  course  coexist,  but  the  two  conditions  are  distinct.  Tb€ 
houeyeombing  is  frequently  seen  on  the  incisors;  hut,  according  to  J- 
Hutchinson,   the  test  teeth  of  infantile  stomatitis  are  the  tirst  pi  i  i 

molars,  then  the  incisors,  *"  which  are  almost  as  constantly  pitted,  erock'd,  and 
of  bad  color,  often  showing  the  transverse  furrow  which  crosses  all  the  teetl 
at  the  same  level,"     Magitot  regards  these  transverse  furrows  as  the  Result  [ 
of  infantile  convulsions  or  of  severe  illness  during  early  life.     He  thinks  they 
are  analogous  to  the  furrows  on  the  nads  wliich  so  of  tea  follow  a  >eriq 
disease. 

(7)  Oeograpliical  Tongne  (Eczema  of  the  Tongue). — A  remarkable 
cjuamation  of  the  superiieial  epitheliimi  of  the  tongue  in  cireinate  ]>ate!iefl^'| 
whicli  spread  while  the  central  portions  heal.    Fusion  of  patches  leads  to  aroii 
with  sinuous  otitlines.    When  e.xtensive  the  tongue  may  be  covered  with 
areas,  like  a  geographical  map.    The  affection  causes  a  good  deal  of  itehif 
and  heat,  and  may  be  a  source  of  much  mental  won7  to  the  patients,  who^ 
often  dread  lest  it  may  be  a  commencing  cancer. 

The  etiology  of  the  .disease  is  unknown.     It  c>ccurs  in  infants  and  chiU 
dren,  and  it  is  not  very  infrequent  in  adults.    It  has  been  regardc'd  as  a  goutj 
manifestation^  and  transient  attacks  may  accompany  indigestion.     It  i*  ver 
liable  to  relapse.     In  adults  it  may  prove  very  obstinate,  and  I  kn«iw  of  onel 
instance  in  which  the  disease  persisted  in  spite  of  all  treatment  for  more  thaaj 
two  years.    Solutions  of  nitrate  of  silver  give  the  most  satisfactory  resulU 
relieving  the  intense  burning. 

There  is  a  troublesome  affection,  not  unlike  the  geographical  tongue,  ss 
the  patients  have  the  same  sense  of  hurnin;:  and  pain  on  eating.  It  tn  a 
superficial  glossitis,  limited  usually  to  the  border  and  point  of  the  tongue, 
which  presents  irregular  reddish  spots,  looking  as  if  the  epithelium  was  re^  j 
moved,  and  the  papilla*  are  reddened  and  swollen.  The  condition  is  sometimesi  i 
known  as  Moller's  glossitis.  Local  treatment  w^ith  nitrate  of  silver  as  a  rute 
gives  relief. 
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(8)  Leukoplakia  bnccalis. — Samuel  Plumbe  described  the  condition  as 
icthyosis  lingtuilis.  It  has  also  been  called  buccal  psoriasis  and  leuco-keratosis 
mucosas  oris.  The  following  forms  occur:  (a)  Small  white  spots  upon  the 
tongue,  slightly  raised,  even  papillomatous — ^lingual  corns.  (6)  Diffuse  thick- 
ening of  the  epithelial  coating  of  the  tongue,  either  a  thin,  bluish-white  color 
or  opaque  white,  depending  upon  the  thickness.  It  is  patchy,  and  more  often 
upon  the  dorsum  and  sides,  (c)  Diffuse  oral  leukoplakia,  a  remarkable  con- 
dition in  which  the  roof  of  the  mouth,  the  gums,  lips,  and  cheeks  are  covered 
with  an  opaque  white,  sometimes  smooth,  sometimes  fissured,  rugose  layer. 
In  this  wide-spread  form  the  tongue  may  be  spared.  The  visible  mucosa  of 
the  lips  may  be  involved,  and  occasionally  the  genital  mucosa. 

While  appearing  spontaneously,  the  condition  is  most  common  in  heavy 
smokers,  and  has  been  called  smoker's  tongue.  Epithelioma  occasionally 
starts  from  the  localized  patches.  A  majority  of  the  patients  have  had  syphi- 
lis, but  the  gondition  does  not  yield,  as  a  rule,  to  specific  treatment.  There 
is  a  glossy,  flat  atrophy  of  the  posterior  part  of  the  tongue,  also  believed  to 
be  syphilitic  (Virchow). 

Leukoplakia  is  a  very  obstinate  affection.  All  irritants,  such  as  smoke  and 
very  hot  food,  should  be  avoided.  Local  treatment  with  one-half-per-cent 
corrosive  sublimate  or  a  one-per-cent  chromic-acid  solution  has  been  recom- 
mended. The  propriety  of  active  local  treatment  is  doubtful.  Papillomatous 
outgrowths  should  be  cut  off.  The  X-rays  may  be  tried.  The  most  extensive 
form  may  disappear  spontaneously. 

(9)  Fetor  Oris. — The  practitioner  is  frequently  consulted  for  foul  breath, 
and  is  daily  made  aware  of  its  wide-spread  prevalence.  Too  often  he  is  himself 
the  subject  of  the  condition,  to  the  disgust  of  his  patients,  with  whom  he 
has  to  come  into  such  close  contact.  It  is  impossible  to  give  even  a  list  of  all 
the  causes  which  are  mentioned.  The  following  are  a  few  of  the  more  im- 
portant: (I)  In  connection  with  indigestion  and  the  associated  catarrhal 
diisturbances  in  the  mouth,  phar}Tix,  and  stomach.  The  breath  is  "  heavy," 
as  the  mothers  say.  A  simple  mouth-wash  and  a  mercurial  purge  suffice  to 
remove  it.  In  a  more  serious  disease  of  the  stomach  the  breath  may  be  foul, 
and  occasionally,  in  sloughing  cancer,  horribly  stinking.  (2)  Local  condi- 
tions in  the  mouth:  (a)  All  the  forms  of  stomatitis.  Smokers  should  re- 
member that,  apart  altogether  from  the  smell  of  tobacco,  their  breath  in  the 
morning  is  usually,  to  say  the  least,  "heavy."  (b)  Pyorrhoea  alveolaris. 
This  is  the  most  common  cause  of  foul  breath  in  adults,  and  is  almost  con- 
stantly present  after  middle  life,  causing  a  perfectly  distinctive  odor  only  too 
well  known  to  all  of  us.  To  test  for  the  presence  draw  a  bit  of  stout  thread 
or  the  edge  of  a  sheet  of  paper  high  up  between  the  teeth  and  the  gums  and 
then  smell  it.  Scrupulous  treatment  of  the  gums  by  a  dentist  is  needed,  and 
daily  scouring,  etc.  (3)  The  tonsillar  diseases.  In  the  crypts  of  the  tonsils 
the  epithelial  debris  accumulates,  and,  invaded  by  micro-organisms,  gradually 
forms  the  little  round  or  triangular  l)odies  which  can  be  squeezed  out  of  the 
lacunap,  and  when  pressed  between  the  fingers  smell  like  Limburger  cheese. 
The  fetor  oris  from  this  cause  is  quite  distinctive.  To  test  the  presence  in 
child  or  adult,  smell  the  finger  after  it  has  been  rubbed  firmly  upon  the  tonsil. 
Local  treatment  is  needed.  (4)  Decaye<l  teeth,  the  foul  odor  of  which  is 
quite  di.stinct  from  that  of  pyorrhea  or  chronic  tonsillitis.     (5)  Kespiratory. 
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Many  diseases  of  the  nose,  larynx,  bronchi,  and  lungs  are  associated  with  foul 
breath.  (6)  Haemic.  The  halitus — the  expired  air  from  the  lung — ^may  be 
impregnated  with  odors  from  the  blood.  Of  this  there  are  many  well-known 
instances. 

For  practical  purposes,  it  is  to  be  remembered  that  pyorrhoea  alveolaris 
and  what  is  called  chronic  lacunar  tonsillitis  are  the  two  most  common  causes 
of  foul  breath. 

(10)  Oral  Sepsis. — To  William  Hunter,  of  Charing  Cross  Hospital,  is  due 
the  credit  of  insisting  upon  the  importance  of  the  mouth  as  the  chief  channel 
of  entrance  of  the  pyogenic  organisms,  and  as  itself  the  seat  of  septic  pro- 
cesses. Necrosed  teeth,  pyorrhoea  alveolaris,  gingivitis,  alveolar  abscess,  etc., 
are  present  in  a  great  many  people.  A  systemic  infection  may  follow  or  the 
general  health  may  be  lowered  by  the  continuous  production  of  pus.  In  ex- 
tensive pyorrhoea  alveolaris  the  daily  amount  of  pus  must  be  considerable, 
and  there  can  be  no  question  that  it  has  a  debilitating  influence  on  the  general 
health  and  is  sometimes  associated  with  a  moderate  anaemia  and  with  a  pasty 
complexion.  Hunter  describes  septic  gastritis  and  septic  enteritis  as  common 
sequences;  indeed,  he  regards  appendicular,  pleuritic,  gall-bladder  and  pyelitic 
inflammations  as  forms  of  "medical  sepsis"  due  largely  to  infection  from 
the  mouth.  One  form  of  pernicious  anaemia — ^infective  haemolytic  anaemia — 
he  believes  to  be  due  to  oral  sepsis,  or  an  infective  glossitis.  Of  the  20  cases 
of  pernicious  anaemia  which  I  had  under  observation  in  1904,  pyorrhoea 
alveolaris  was  present  in  more  than  half,  but  not  one  presented  the  infec- 
tive glossitis.  Certain  types  of  nephritis  are  also  believed  to  be  due  to  oral 
infection. 

There  is  no  question  of  the  importance  of  the  subject,  and  we  should  insist 
upon  scrupulous  cleanliness  of  the  mouth  and  teeth,  particularly  clearing 
away  the  tartar  and  the  pockets  of  pus.  An  adult  should  have  his  teetli 
cleansed  in  this  way  by  a  dentist  once  a  month.  We  should,  too,  have  less 
delicacy  in  telling  our  friends  in  whom  the  odor  of  the  breath  reveals  the 
presence  of  the  pyorrhoea.     (See  B.  M.  J.,  November  19,  1904.) 

(11)  Affections  of  the  mucons  glands  are  not  very  common.  In  catarrhal 
troubles  in  children  and  in  measles  tliey  may  be  swollen.  They  are  enlarged 
and  very  prominent  in  Mikulicz's  disease,  with  chronic  symmetrical  enlarge- 
ment of  the  salivary  and  lachrymal  glands,  'rtiere  is  a  singular  affection  of 
the  mucous  glands  of  the  lips,  chiefly  of  the  lower,  with  much  swelling  and 
infiltration.  It  was  described  by  Yolkmann,  and  has  been  called  Balz's  dis- 
ease. The  mucous  glands  are  enlarged,  the  ducts  much  dilated,  and  on 
pressure  a  mucoid  or  muco-purulent  secretion  may  exude.  The  skin  over  the 
lips  may  be  reddened  and  swollen. 


B.    DISEASES  OF  THE  SALIVARY  GLANDS. 

1.  Snpersecretion  (Ptyalism). — The  normal  amount  of  saliva  varies  from 
2  to  3  pints  in  the  twenty-four  hours.  The  secretion  is  increased  during  the 
taking  of  food  and  in  the  physiological  ])r()eesses  of  dentition.  A  great  in- 
crease, to  which  the  term  ptyalism  is  applied,  is  met  with  under  many  cir- 
cumstances.    It  occurs  occasionally  in  mental  and  nervous  affections  and  in 
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rabies.  Occasionally  it  is  seen  in  the  acute  fevers,  particularly  in  small-pox. 
It  occurs  sometimes  with  disease  of  the  pancreas.  It  has  been  met  with 
daring  gestation,  usually  early,  though  it  may  persist  throughout  the  entire 
course.  It  has  been  known  to  occur  at  each  menstrual  period;  and,  lastly, 
it  is  a  common  effect  of  certain  drugs.  Mercury,  gold,  copper,  the  iodine 
compounds,  and  (among  vegetable  remedies)  jaborandi,  muscarin,  and  to- 
bacco excite  the  salivary  secretion.  Of  these  we  most  frequently  see  the 
effect  of  mercury  in  producing  ptyalism.  The  salivation  may  be  present  with- 
out any  inflammation  of  the  mouth. 

2.  Xerostomia  (Arrest  of  the  Salivary  and  Buccal  Secretions;  Dry 
Mouth). — In  this  condition,  first  descril)ed  by  Jonathan  Hutchinson,  the 
secretions  of  the  mouth  and  salivary  glands  are  suppressed.  The  tongue  is 
red,  sometimes  cracked,  and  quite  dr\';  the  mucous  membrane  of  the  cheeks 
and  of  the  palate  is  smooth,  shining,  and  dry;  and  mastication,  deglutition, 
and  articulation  are  very  difficult.  The  condition  is  not  common.  A  majority 
of  the  cases  are  in  women,  and  in  several  instances  have  been  associated  with 
nervous  phenomena.  The  general  health,  as  a  rule,  is  unimpaired.  Hadden 
suggests  that  it  is  due  to  involvement  of  some  centre  which  controls  the 
secretion  of  the  salivary  and  buccal  glands.  In  one  case  a  man  aged  thirty- 
two  had  a  peculiar  growth  in  the  mouth,  which  proved  to  be  the  remnants 
of  food ;  owing  to  the  absence  of  any  salivary  or  buccal  secretions,  it  collected 
along  the  gums,  and  became  hardened  and  adherent. 

3.  Inflammation  of  the  Salivary  Glands. 

(a)  Specific  Parotitis.     (See  Mumps.) 

(b)  Symptomatic  parotitis  or  parotid  bubo  occurs: 

(1)  In  the  course  of  the  infectious  fevers — typhus,  typhoid,  pneumonia, 
pyaemia,  etc.  In  ordinary  practice  it  occurs  oftenest,  perhaps,  in  typhoid 
fever.  It  is  the  result  either  of  septic  infection  through  the  blood,  or  the 
inflammation,  in  many  cases,  passes  up  the  salivary  duct,  and  so  reaches  the 
gland.  The  process  is  usually  ver}^  intense  and  leads  rapidly  to  suppuration. 
It  is,  as  a  rule,  an  unfavorable  indication  in  the  course  of  a  fever.  Parotitis 
may  occur  in  secondary  s\7)hilis. 

(2)  In  connection  with  injur}'  or  disease  of  the  abdomen  or  pelvis,  a 
condition  to  which  Stephen  Paget  has  called  special  attention.  Of  101  cases 
of  this  kind,  "  10  followed  injury  or  disease  of  the  urinary  tract,  18  were 
due  to  injury  or  disease  of  the  alimentary  canal,  and  23  were  due  to  injury 
or  disease  of  the  abdominal  wall,  the  peritonaeum,  or  the  pelvic  cellular  tissue. 
The  remaining  50  were  due  to  injury,  disease,  or  temporary  derangement  of 
the  genital  organs."  By  temporary  derangement  is  meant  slight  injuries  or 
natural  processes — a  slight  blow  on  the  testis,  the  introduction  of  a  pessary, 
menstruation,  or  pregnancy.  The  etiology  of  this  form  of  parotitis  is  ob- 
Hcure.  I  have  seen  three  cases  following  ulcer  of  the  stomach,  others  after 
appendicitis  and  abdominal  operations. 

(3)  In  association  with  facial  paralysis,  as  in  a  case  of  fatal  peripheral 
neuritis  described  by  Gowers. 

In  the  treatment  of  parotid  bubo  the  application  of  half  a  dozen  leeches 
wfll  sometimes  reduce  the  inflammation  and  promote  resolution.  When  sup- 
puration seems  inevitable  hot  fomentations  should  be  applied.  A  free  in- 
cision should  be  made  early. 
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(c)  Chronic  parotitis,  a  condition  in  which  the  glands  are  enlarged,  rarely 
painful,  may  follow  inflammation  of  the  throat  br  mumps.  Salivation  may 
be  present.  It  may  be  due  to  lead,  mercury,  or  potassium  iodide.  It  occurs 
also  in  chronic  Bright's  disease  and  in  secondary  syphilis.  Sjrmmetrical  en- 
largement of  the  parotids  of  moderate  extent  is  not  very  uncommon  among 
hospital  patients.  I  have  seen  three  instances  this  year  (1904-^05).  I  saw 
one  case,  with  Halsted,  in  which  for  several  years  the  glands  had  been  greatly 
enlarged,  forming  prominent  painless  tumors. 

(d)  Mikulicz's  Disease. — In  1892  Mikulicz  described  an  enlargement  of 
the  salivary,  lachrymal,  and  buccal  glands,  persisting  for  years  without  any 
special  cause.  A  good  many  cases  have  now  been  reported.  In  my  patient, 
a  girl  of  eleven,  the  spleen  was  also  enlarged.  She  died  of  chronic  tubercu- 
losis, and  before  death  the  enlargement  of  the  salivary  glands  had  disap- 
peared.   The  lachrymal  glands  were  completely  sclerotic. 

(e)  Gaseous  Tumors  of  Steno's  Duct  and  of  the  Parotid  Gland. — In  glass- 
blowers  and  musicians  Steno's  duct  may  become  inflated  with  air  and  form 
a  tumor  the  size  of  a  nut  or  of  an  egg.  Some  have  contained  a  mixture  of 
air,  saliva,  and  pus.  In  rare  cases  there  are  gaseous  tumors  of  the  glands, 
which  give  a  sensation  of  crepitation  on  palpation. 


C.    DISEASES  OF  THE  PHARYNX 

(1)  Circulatory  Disturbances. — (a)  Ilypercemia  is  common  in  acute  and 
chronic  affections  of  the  throat,  and  is  frequently  seen  as  a  result  of  the  irri- 
tation of  tobacco  smoke,  and  from  the  constant  use  of  the  voice.  Venous 
stasis  is  seen  in  valvular  disease  of  the  heart,  and  in  mechanical  obstruction 
of  the  superior  vena  cava  by  tumor  or  aneurism.  In  aortic  insufliciency  the 
capillary  pulse  may  sometimes  be  seen  and  the  intense  throbbing  of  the  in- 
ternal carotid  may  be  mistaken  for  aneurism. 

(b)  Hcemorrhage  is  found  in  association  with  bleeding  from  other  mucous 
surfaces,  or  it  is  due  to  local  causes — granulations  or  vegetations.  It  may 
be  mistaken  for  haemorrhage  from  the  lungs  or  stomach.  Sometimes  the 
patient  finds  the  pillow  stained  in  the  morning  with  bloody  secretion.  The 
condition  is  rarely  serious,  and  requires  only  suitable  local  treatment.  Occa- 
sionally a  ha?raorrhage  takes  place  into  the  mucosa,  producing  a  phar^-ngeal 
haematoma.  I  have  thrice  seen  a  condition  of  the  uvula  resembling  ha?mor- 
rhagic  infarction.  One  was  in  a  patient  with  acute  rheumatism,  to  whom 
large  doses  of  salicylic  acid  had  been  given;  the  other  two  were  instances  of 
peliosis  rheumatica,  in  both  of  which  partial  sloughing  of  the  uvula  took 
place. 

(t)  (Edema. — An  infiltrated  (edematous  condition  of  the  uvula  and  adja- 
cent parts  is  not  v(.Ty  imcommon  in  conditions  of  debility,  in  profound 
anaemia,  and  in  Bright's  disease.  The  uvula  is  sometimes  from  this  cause 
enormously  enlarged,  whence  may  arise  difficulty  in  swallowing  or  in 
breathing. 

(2)  Acute  Pharyngitis  (Sore  Throat;  Angina  Simplex). — The  entire 
pharyngeal  structures,  often  with  the  tonsils,  are  involved.  The  condition 
may  follow  cold  or  exposure.     In  other  instances  it  is  associated  with  con- 


DISEASES  OF  THE  PHARYNX.  448 

stitutional  states^  such  as  rheumatism  or  gout,  or  with  digestive  disorders. 
The  patient  complains  of  uneasiness  and  soreness  in  swallowing,  of  a  feeling 
of  tickling  and  dryness  in  the  throat,  together  with  a  constant  desire  to  hawk 
and  cough.  Frequently  the  inflammation  extends  into  the  larynx  and  pro- 
duces hoarseness.  Not  uncommonly  it  is  only  part  of  a  general  naso-pharyn- 
geal  catarrh.  The  process  may  pass  into  the  Eustachian  tubes  and  cause 
slight  deafness.  There  is  stiffness  of  the  neck,  the  lymph-glands  of  which 
may  be  enlarged  and  painful.  The  constitutional  symptoms  are  rarely  severe. 
The  disease  sets  in  with  a  chilly  feeling  and  slight  fever;  the  pulse  is  in- 
creased in  frequency.  Occasionally  the  febrile  symptoms  are  more  severe, 
particularly  if  the  tonsils  are  specially  involved.  The  examination  of  the 
throat  shows  general  congestion  of  the  mucous  membrane,  which  is  dry  and 
glistening,  and  in  places  covered  with  sticky  secretion.  The  uvula  may  be 
much  swollen. 

Acute  pharyngitis  lasts  only  a  few  days  and  requires  mild  measures.  If 
the  tonsils  are  involved  and  the  fever  is  high,  aconite  or  sodium  salicylate  may 
be  giveil.  Guaiacum  also  is  beneficial;  but  in  a  majority  of  the  cases  a 
calomel  purge  or  a  saline  aperient  and  inhalations  with  steam  meet  the 
indications. 

(3)  Chronic  Pharyngitis. — This  may  follow  repeated  acute  attacks.  It 
is  very  common  in  persons  who  smoke  or  drink  to  excess,  and  in  those  who 
use  the  voice  very  much,  such  as  clergymen,  hucksters,  and  others.  It  is 
fre<iuently  associated  with  chronic  nasal  catarrh.  The  naso-pharynx  and  the 
posterior  wall  are  the  parts  most  frequently  affected.  The  mucous  membrane 
is  relaxed,  the  venules  are  dilated,  and  roundish  bodies,  from  2  to  4  mm. 
in  diameter,  reddish  in  color,  project  to  a  variable  distance  beyond  the  mucous 
membrane.  These  represent  the  proliferations  of  lymph  tissue  about  the 
mucous  glands.  They  may  be  very  abundant,  forming  elongated  rows  in  the 
lateral  walls  of  the  pharjTix.  With  this  there  may  be  a  dry  glistening  state 
of  the  pharyngeal  mucosa,  sometimes  known  as  pharyngitis  sicca.  The  pillars 
of  the  fauces  and  the  uvula  are  often  much  relaxed.  The  secretion  forms 
at  the  back  of  the  pharynx  and  the  patient  may  feel  it  drop  doA^Ti  from  the 
vault,  or  it  is  tenacious  and  adherent,  and  is  only  removed  by  repeated  efforts 
at  hawking. 

In  the  treatment,  special  attention  must  be  paid  to  the  general  health. 
If  possible,  the  cause  should  be  ascertained.  The  condition  is  almost  con- 
stant in  smokers,  and  can  not  be  cured  without  stopping  the  use  of  tobacco. 
The  use  of  food  either  too  hot  or  too  much  spiced  should  be  forbidden.  When 
it  depends  upon  excessive  exercise  of  the  voice,  rest  should  be  enjoined.  In 
many  of  these  cases  change  of  air  and  tonics  help  very  much.  In  the  local 
treatment  of  the  throat  gargles,  washes,  and  pastilles  of  various  sorts  give 
temporary  relief,  but  when  the  hypertrophic  condition  is  marked  the  spots 
should  l)c  thoroughly  destroyed  by  the  galvano-cautery.  In  many  instances 
this  affords  great  and  permanent  relief,  but  in  others  the  condition  persists, 
and  as  it  is  not  unbearable,  the  patient  gives  up  all  hope  of  permanent  relief. 

(4)  Tllceration  of  the  Pharynx. — (a)  Follicular.  The  ulcers  are  usually 
email,  superficfal.  and  generally  associated  with  chronic  catarrh. 

(b)  Syphilitic,  IVfost  frecjuently  painless  and  situated  on  the  posterior 
wall  of  the  pharynx,  they  occur  in  the  secondary  stage  as  small,  shallow  ex- 
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cavations  with  the  mucous  patches.     In  the  tertiary  stage  they  are  due  tO 
ero§ion  of  gummata,  and  in  healing  they  leave  whitish  cicatrices. 

(c)  Tuberculous.  Not  very  uncommon  in  advanced  cases  of  phthisis;  if 
extensive,  they  form  one  of  the  most  distressing  features  of  the  disease.  The 
ulcers  are  irregular,  with  ill-defined  edges  and  grajrish-yellow  bases.  The  pos- 
terior wall  of  the  pharynx  may  have  an  eroded,  worm-eaten  appearance.  These 
ulcers  are,  as  a  rule,  intensely  painful.  Occasionally  the  primary  disease  is 
about  the  tonsils  and  the  pillars  of  the  fauces. 

(d)  Ulcers  occur  in  connection  with  pseudo-membranous  inflammation, 
particularly  the  diphtheritic.    In  cancer  and  in  lupus  ulcers  are  also  present. 

(e)  Ulcers  are  met  with  in  certain  of  the  fevers,  particularly  in 
typhoid. 

In  many  instances  the  diagnosis  of  the  nature  of  pharyngeal  ulcers  is 
very  difficult.  The  tuberculous  and  cancerous  varieties  are  readily  recog- 
nized, but  it  happens  not  infrequently  that  a  doubt  arises  as  to  the  syphilitic 
character  of  an  ulcer.  In  many  instances  the  local  conditions  may  be  uncer- 
tain. Then  other  evidences  of  syphilis  should  be  sought  for,  and  the  patient 
should  be  placed  on  mercury  and  iodide  of  potassium,  under  which  remedies 
specific  ulcers  usually  heal  with  great  rapidity. 

(5)  Acute  InfectiouB  Phlegmon  of  the  Pharynx. — Under  this  term  Sen- 
ator has  described  cases  in  which,  along  with  difficulty  in  swallowing,  sorenej>s 
of  the  throat,  and  sometimes  hoarseness,  the  neck  enlarges,  the  pharyngeal 
mucosa  becomes  swollen  and  injected,  the  fever  is  high,  the  constitutional 
symptoms  are  severe,  and  the  inflammation  passes  on  rapidly  to  suppuration. 
The  symptoms  are  very  intense.  The  swelling  of  the  pharyngeal  tissues  early 
reaches  such  a  grade  as  to  impede  respiration.  Very  similar  symptoms  may 
be  produced  by  foreign  bodies  in  the  pharynx. 

(6)  Retro-pharyngeal  abscess  occurs:  (1)  In  healthy  children  between 
six  months  and  two  years  of  age.  The  child  becomes  restless,  the  vok-e 
changes;  it  becomes  nasal  or  metallic  in  tone,  and  there  are  pain  and  dit!i- 
culty  in  swallowing.  Inspection  of  the  pharynx  reveals  a  projecting  tumor 
in  l:he  middle  line,  or  if  it  be  not  visible,  it  is  readily  felt,  on  palpation, 
projecting  from  the  posterior  wall.  This  form  has  been  carefully  describes! 
by  Koplik.  (2)  As  a  not  infrequent  sequel  of  the  fevers,  particularly  of 
scarlet  fever  and  diphtheria.  (3)  In  caries  of  the  bodies  of  the  cervical 
vertebrae. 

The  diagnosis  is  readily  made,  as  the  projecting  tumor  can  be  seen,  or 
felt  with  the  finger  on  the  posterior  wall  of  the  pharynx. 

(7)  Angina  Ludovici  (Ludwig's  Angina;  Cellulitis  of  the  Neck). — In 
medical  practice  this  is  seen  as  a  secondary  inflammation  in  the  specific 
fevers,  particularly  diphtheria  and  scarlet  fever.  It  may,  however,  occur 
idiopathically  or  result  from  trauma.  It  is  probably  always  a  streptococcus 
infection  which  spreads  rapidly  from  the  glands.  The  swelling  at  first  is 
most  marked  in  the  submaxillary  region  of  one  side.  The  symptoms  are, 
as  a  rule,  intense,  and,  imless  early  and  thorough  surgical  measures  are  em- 
ployed, there  is  great  risk  of  systemic  infection.  Semon  holds  that  the  vari- 
ous acute  septic  inflammations  of  the  throat — ^acute  oedema  of  the  larynx, 
phlegmon  of  the  phar^Tix  and  lar\Tix.  and  angina  Ludovici — "represent 
degrees  varj'ing  in  virulence  of  one  and  the  same  process." 
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D.   DISEASES  OF  THE  TONSILS. 

L    ACXTTE   TONSILLITIS. 

L    FOLLICULAR  OR  LACUNAR  TONSILLITIS. 

For  practical  purposes,  under  this  name  may  be  described  the  various 
forms  which  have  been  called  catarrhal,  erythematous,  ulcero-membranous, 
and  herpetic. 

Etiology. — The  disease  is  met  with  most  frequently  in  yoimg  persons,  but 
in  children  under  ten  it  is  less  common  than  the  chronic  form.  It  is  rare 
in  infants.  Sex  has  no  special  influence.  Exposure  to  wet  and  cold,  and 
bad  hygienic  surroundings  appear  to  have  a  direct  etiological  connection  with 
the  disease.  In  so  many  instances  defective  drainage  has  been  found  asso- 
ciated with  outbreaks  of  follicular  tonsillitis  that  sewer-gas  is  r^arded  as  a 
common  exciting  cause.  One  attack  renders  a  patient  more  liable  to  sub- 
sequent infection.  The  tonsils  proper  and  the  adjacent  lymphatic  tissues 
undoubtedly  act  as  portals  of  entry  for  micro-organisms,  not  only  in  acute 
rheumatism  but  probably  in  other  affections.  Packard  has  called  particular  at- 
tention to  acute  tonsillitis  as  a  precursor  of  endocarditis,  erythema  nodosum, 
and  chorea.  Cheadle  describes  it  as  one  of  the  phases  of  rheumatism  in 
childhood,  with  which  articular  attacks  or  chorea  may  alternate.  The  exist- 
ence of  pains  in  the  limbs  upon  which  some  lay  stress  is  no  evidence  of  the 
connection  of  the  affection  with  rheumatism.  A  disease  so  common  and 
wide-spread  as  acute  tonsillitis  necessarily  attacks  many  persons  in  whose 
families  rheumatism  prevails  or  who  may  themselves  have  had  acute  attacks. 

Mackenzie  gives  a  table  showing  that  in  four  successive  years  more  cases 
occurred  in  September  than  in  any  other  month ;  in  October  nearly  as  many, 
with  July,  August,  and  November  next.  In  this  country  it  seems  more  preva- 
lent in  the  spring.  So  many  cases  arise  within  a  short  time  that  the  disease 
may  be  almost  epidemic.  It  spreads  through  a  family  in  such  a  way  that  it 
must  be  regarded  as  contagious. 

An  old  notion  prevails  that  there  is  a  definite  relation  between  the  tonsils 
and  the  testes  and  ovaries.  F.  J.  Shepherd  has  called  attention  to  the  cir- 
cumstance that  acute  tonsillitis  is  a  very  common  affection  in  newly  married 
persons.  The  commonest  organism  found  in  tonsillitis  is  a  streptococcus. 
Staphylococci  also  occur.  In  some  cases  the  hacillus  diphtheruB  of  LoeflBer 
has  been  found,  but  it  does  not  always  possess  the  full  virulence  (see  Atypical 
Forms  of  Diphtheria). 

Morbid  Anatomy. — The  lacunae  of  the  tonsils  become  filled  with  exuda- 
tion products,  which  form  cheesy-looking  masses,  projecting  from  the  orifices 
of  the  crypts.  Not  infrequently  the  exudations  from  contiguous  lacun» 
coalesce.  The  intervening  mucosa  is  usually  swollen,  deep-red  in  color,  and 
may  present  herpetic  vesicles  or,  in  some  instances,  even  membranous  exuda- 
tion, in  which  ease  it  may  be  difficult  to  distinguish  the  condition  from  diph- 
theria. The  creamy  contents  of  the  crypt  are  made  up  of  micrococci  and 
epithelial  debrut. 

Symptoms. — Chilly  feelings,  or  even  a  definite  chill,  and  aching  pains  in 
the  back  and  limbs  may  precede  the  onset.    The  fever  rises  rapidly,  and  in  the 


446 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 


case  of  a  young  child  may  reacli  105**  oe  the  evening  of  the  first  day.  The 
patient  complains  of  .soreness  of  the  throat  and  difficulty  in  swallowing.  Oa 
examination,  the  tonsils  are  seen  to  be  swollen  and  the  (Tvpts  present  the 
characteristic  creamy  exudate.  The  tongue  is  furred,  the  breath  i»  heavy 
and  foul,  and  the  urine  is  highly  colored  and  loaded  with  urates.  In  children 
the  respirations  are  usually  very  hurricHl,  and  the  puli^e  is  greatly  increa^>ed 
in  rapidity*  Swallowing  is  painful,  and  the  voice  often  becomes  na*;al.  Slight 
gwelling  of  the  cervical  glands  is  present.  In  severe  cashes  the  smploms  in- 
crease and  the  tonsils  become  still  more  swollen.  The  intlammation  gradually 
eubsides,  and.  as  a  rule,  within  a  week  the  fever  departs  and  the  local  condition 
greatly  improves.  The  tonsils,  however,  remain  somewhat  swollen.  The  pros- 
tration and  constitutional  disturbance  are  often  out  of  proportion  to  the 
intensity  of  the  local  *iisease. 

Complications. — Febrile  albuminuria  is  not  uncommon,  and  even  acute 
nephritis.  EndfX'anlitis  and  pericarditis  are  more  rare.  It  is  to  be  borne  in 
mind  that  in  a  child  with  fever  an  apex  systolic  murmur  is  almost  invariably 
prescient.  The  disease  may  extend  to  the  middle  ear.  A  dilfuse  erv'thema  may 
simulate  the  rash  of  scarlet  fever. 

Diagnosis. — It  may  be  dillicult  to  distinguish  follicular  tonsillitis  from 
diphtiieria.  It  woidd  seem,  indeed,  as  if  there  were  intermediate  forms  lie* 
tween  the  mildest  lacunar  and  the  severer  pseudo-membranous  tonsillitis*  In 
the  follicular  form  the  individual  yellowish-gray  masses^  separated  by  the 
reddish  tonsillar  tissue,  are  very  characteristic;  whereas  in  diphtheria  the 
membrane  is  of  ashy  gray,  and  uniform,  not  patchy.  A  point  of  the  greatia^t 
importance  in  diphtheria  is;  that  the  membrane  is  not  limited  to  the  tonsila, 
but  creeps  up  the  pillars  of  the  fauces  or  appears  on  the  u\Tila.  The  diph- 
theritic membrane  when  removed  leaves  a  bleetling,  eroiied  surface;  whereas 
ihe  exudation  of  lacunar  tonsillitis  is  easily  st'parated,  and  there  is  no  erosion 
beneath  it.  In  all  doubtful  cases  cultures  should  be  made  to  determine  the 
presence  or  absence  of  Loefflcr  s  bacillus. 


IL    SUPPURATIVE  TONSIIiLITIS. 

Etiolo^. — This  arises  under  conditions  very  similar  to  those  mentinneil 
in  tbe  lacunar  form.  It  may  follow  exposure  to  cold  or  wet,  and  is  particu- 
larly liable  to  recur.  It  is  most  common  in  adolescence.  The  in  flam  mat  iim 
is  here  more  deeply  seated.  It  involves  the  stroma,  and  tends  to  go  on  to 
suppuration. 

Symptoms. — ^The  constitutional  disturbance  is  very  great.  The  tempera- 
ture rises  to  104°  or  105%  and  the  pulse  ranges  from  110  to  130.  Nocturnal 
delirium  is  not  uncommon.  The  prostration  may  be  extreme.  There  is  no 
local  disease  of  similar  extent  which  so  rapidly  exhausts  the  strength  of  a 
patient-  Soreness  aiul  dryness  of  the  throat,  with  pain  in  swallowing,  are 
the  symptoms  of  w^hich  the  patient  first  complains.  One  or  both  tonsils  may 
be  involved.  They  are  enlarged,  firm  to  the  touch,  dusky  red  and  a^dematouii, 
and  the  contiguous  parts  are  also  much  swollen.  The  swelling  of  the  glands 
may  be  so  great  that  they  meet  in  the  middle  line,  or  one  tonsil  may  even 
push  the  u\"iila  aside  and  almost  touch  tlie  other  gland.  The  salivary  and 
buccal  secretions  are  increased.    The  glands  of  the  neck  enlarge,  the  lower  jaw 
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is  fixed,  and  the  patient  is  unable  to  open  his  mouth.  In  from  two  to  four 
days  the  enlarged  gland  becomes  softer,  and  fluctuation  can  be  distinctly  felt 
by  placing  one  finger  on  the  tonsil  and  the  other  at  the  angle  of  the  jaw.  The 
abscess  points  usually  toward  the  mouth,  but  in  some  cases  toward  the  phar- 
3mx.  It  may  burst  spontaneously,  affording  instant  and  great  relief.  Suffo- 
cation has  followed  the  rupture  of  a  large  abscess  and  the  entrance  of  the  pus 
into  the  larynx.  When  the  suppuration  is  peritonsillar  and  extensive,  the 
internal  carotid  artery  may  be  opened;  but  these  are,  fortunately,  very  rare 
accidents. 

Treatment. — In  the  follicular  form  aconite  may  be  given  in  full  doses.  It 
acts  very  beneficially  in  children.  The  salicylates,  given  freely  at  the  outset, 
are  regarded  by  some  as  specific,  but  I  have  seen  no  evidence  of  such  prompt 
and  decisive  action.  At  night,  a  full  dose  of  Dover's  powder  may  be  given. 
The  use  of  guaiacum,  in  the  form  of  2-grain  lozenges,  is  warmly  recom- 
mended. Iron  and  quinine  should  be  reserved  until  the  fever  has  subsided. 
A  pad  of  spongio-piline  or  thick  flannel  dipped  in  ice-cold  water  may  be 
applied  around  the  neck  and  covered  with  oiled  silk.  More  convenient  still 
is  a  small  ice-bag.  Locally  the  tonsils  may  be  treated  with  the  dry  sodium 
bicarbonate.  The  moistened  fingertip  is  dipped  into  the  soda,  which  is  then 
rubbed  gently  on  the  gland  and  repeated  every  hour.  Astringent  preparations, 
8uch  as  iron  and  glycerin,  alum,  zinc,  and  nitrate  of  silver,  may  be  tried.  To 
cleanse  and  disinfect  the  throat,  solutions  of  borax  or  thymol  in  glycerin  and 
water  may  be  used. 

In  suppurative  tonsillitis  hot  applications  in  the  form  of  poultices  and 
fomentations  are  more  comfortable  and  better  than  the  ice-bag.  The  gland 
should  be  felt — it  can  not  always  be  seen — from  time  to  time,  and  should  be 
oj>ened  when  fluctuation  is  distinct.  The  progress  of  the  disease  may  be  short- 
ened and  the  patient  spared  several  days  of  great  suffering  if  the  gland  is 
scarified  early.  The  curved  bistoury,  guarded  nearly  to  the  point  with  plaster 
or  cotton,  is  the  most  satisfactory  instrument.  The  incision  should  be  made 
from  above  downward,  parallel  with  the  anterior  pillar.  There  are  cases  in 
which,  before  suppuration  takes  place,  the  parenchymatous  swelling  is  so 
great  that  the  patient  is  threatened  with  suffocation.  In  such  instances  the 
tonsil  must  either  be  excised  or  tracheotomy  or,  possibly,  intubation  performed. 
Delavan  refers  to  two  cases  in  which  he  states  that  tracheotomy  would,  under 
these  circumstances,  have  saved  life.  Patients  with  this  affection  require  a 
nourishing  liquid  diet,  and  during  convalescence  iron  in  full  doses. 

Early  removal  of  the  tonsils  should  be  practised  when  a  child  suffers  with 
recurring  attacks,  and  thorough  local  treatment  should  be  given  to  the  naso- 
pharynx.    Particular  care  should  be  taken  of  the  child's  mouth  and  throat. 

n.    CHBONIC    TONSILLITIS. 
(Chronic  Vaso-pharyng^al  Obstruction;  Mouth-Breathing;  Aprotexia.) 

Tender  this  heading  will  Ih}  considered  also  hypertrophy  of  the  adenoid 
tissue  in  the  vault  of  the  pharvnx,  sometimes  kno^^^l  as  the  phar>Tigeal  tonsil, 
IS  the  affection  usually  involves  both  the  tonsils  proper  and  this  tissue,  and 
the  symptoms  are  not  to  be  differentiated. 
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Chronic  enlargement  of  the  tonsillar  tissjues  is  an  affection  of  great  im- 
portance, and  may  influence  in  an  extraordinary  way  the  mental  and  bodily  M 
devckumient  of  cliildren,  •  ■ 

Etiology. — H}^rtrophy  of  the  tonsillar  structures  is  occasionally  congen* 
ital,  Cases  are  perhaps  most  frequent  in  children,  during  the  third  hemi- 
decade.  It  may  be  associated  with  a  general  proliferation  of  all  the  lymphoid 
tissues  of  the  body^ — Itfrnphaiism.  The  condition  al^  oecurs  in  young  adults, 
more  rarely  in  the  middle-aged.  The  enlargement  may  follow  diphtheria  or 
the  eruptive  fevers.  The  frequency  of  the  occurrence  of  adenoid  grouilis  in 
the  na so* pilar}  njt  has  been  variously  stated.  Meyer,  to  whom  the  profe^i^ion 
is  indebted  for  calling  attention  to  the  subject,  found  them  in  about  one  per 
cent  of  the  children  in  Copenhagen,  while  Chappell  found  60  cB^es  in  the 
examination  of  2,000  children  in  New  York.  These  fi^nires  give  a  very 
moderate  estimate  of  the  prevalence  of  the  trouble.  It  occurs  equally 
in  boys  and  girls,  according  to  some  writers  with  greater  prevalence  in  the 
former. 

Morbid  Anatomy. — The  tonsils  proper  present  a  condition  of  chronic 
hyper trripliy,  due  to  multiplication  of  all  the  constituents  of  the  glands.  The 
lymphoid  elements  may  l^e  chiefly'  involved  without  much  development  of 
the  i^troma.  In  other  inst^ices  the  fibrous  matrix  is  increased,  and  the  orgaa 
is  then  harder,  smaller,  firmer,  and  is  cut  with  much  greater  diihcxdty. 

The  adenoid  growths,  which  spring  from  the  vault  of  the  phar^itx,  form 
masses  varying  in  size  from  a  small  pea  to  an  almond.    They  may  be  fesi5'ile, . 
with  broad  bases,  or  pedunculated.     They  are  reddish  in  color,  of  m<:»derate( 
firmness,  and  contain  numerous  blood-vessels.    "  Abundant,  as  a  rule,  over  i 
the  vault,  on  a  line  with  the  fossa  of  the  Eustachian  tulie,  the  growthjs  inay 
lie  posterior  to  the  fossa — ^namely,  in  the  depression  known  as  the  fossa  of} 
Rosenmiilier,  or  upjon  the  parts  which  are  parallel  to  the  |>osterior  wall  of  the] 
phar}^nx.    The  growi^hs  apj^ear  to  sprmg  in  the  main  from  the  mucous  raem-j 
brane  covering  the  localities  where  the  connective  tissue  fills  in  the  ineqnali*] 
ties  of  the  Imse  of  the  skidl"^   (Harrison  Allen).     The  growths  are  nioei] 
frequently  papillomatous  with  a  Ivmphoid  parenchyma.    Hypertrophy  of  tha^ 
pharyngeal  adenoid  tissue  may  be  present  without  great  enlargement  of  the 
tonsils  propc?r.     Chronic  catarrh  of  the  nose  usually  coexists. 

Symptoms. — The  direct  effect  of  chronic  tonsillar  hypertrophy  is  th©  es- 
tablishment of  mouth-breathing.    The  indirect  effects  are  deformation  of  tha  , 
thorax,  changes  in   the  facial  expression,  sometimes  marked   alteration  in 
the  mental  condition,  and  in  certain  cases  stunting  of  the  growth.     WfMxls 
Hutdiinson  hm  suggested  that  the  cmbryological  relation  of  these  structures 
with  the  pituitary  body  may  accoimt  for  the  interference  with  development. 
The  e^tablishment  of  mouth-breathing  is  the  s\Tnptom  which  first  attracts 
the  attention.    It  is  not  so  noticeable  by  day,  although  the  chUd  may  pre^entj 
the  vacant  expression  characteristic  of  this  condition.    At  night  the  child's 
sleep  is  greatly  disturbed;  the  respirations  are  loud  and  snorting,  and  therel 
are  sometirues  prolonged  pausas,  followed  by  deep,  noisy  inspirations.     Tht* 
pulse  may  vary  strangely  during  these  attacks,  and  in  the  prolonged  intervals 
may  be  slow,  to  increase  gn-atly  with  the  forced  inspirations.    The  ah^  nasi  . 
should  be  observed  during  the  sleep  of  the  child  as  they  are  sometimes  mneh  f 
retracted  during  inspiration,  due  to  a  laxity  of  the  walls,  a  condition  readily 
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remedied  by  the  use  of  a  soft  wire  dilator.  Night  terrors  are  common.  The 
child  may  wake  up  in  a  paroxysm  of  shortness  of  breath.  Sometimes  these 
attacks  are  of  great  severity  and  the  dyspnoea,  or  rather  orthopnoea,  may  sug- 
gest pressure  of  enlarged  glands  on  the  trachea.  Sometimes  there  is  a  noc- 
turnal paroxysmal  cough  of  a  very  troublesome  character  (Balne's  cough), 
usually  excited  by  lying  down.    The  attacks  may  occur  through  the  day. 

^\'hen  the  mouth-breathing  has  persisted  for  a  long  time  definite  changes 
are  brought  about  in  the  face,  mouth,  and  chest.  The  facies  is  so  peculiar 
and  distinctive  that  the  condition  may  be  evident  at  a  glance.  The  expression 
is  dull,  heavy,  and  apathetic,  due  in  part  to  the  fact  that  the  mouth  is  habitu- 
ally left  open.  In  long-standing  cases  the  child  is  very  stupid-looking,  re- 
sponds slowly  to  questions,  and  may  be  sullen  and  cross.  The  lips  are  thick, 
the  nasal  orifices  small  and  pinched-in  looking,  the  superior  dental  arch  is 
narrowed  and  the  roof  of  the  mouth  considerably  raised. 

The  remarkable  alterations  in  the  shape  of  the  chest  in  connection  with 
enlarged  tonsils  were  first  carefully  studied  by  Dupuytren  (1828),  who  evi- 
dently fully  appreciated  the  great  importance  of  the  condition.  He  noted 
**  a  lateral  depression  of  the  parietes  of  the  chest  consisting  of  a  depression, 
more  or  less  great,  of  the  ribs  on  each  side,  and  a  proportionate  protrusion 
of  the  sternum  in  front."  J.  Mason  Warren  (Medical  Examiner,  1839)  gave 
an  admirable  description  of  the  constitutional  symptoms  and  the  thoracic 
deformities  induced  by  enlarged  tonsils.  These,  with  the  memoir  of  Lambron 
(1861),  constitute  the  most  important  contributions  to  our  knowledge  on  the 
subject.     Three  types  of  deformity  may  be  recognized: 

(a)  The  Pigeon  or  Chicken  Breast,  by  far  the  most  common  form,  in 
which  the  sternum  is  prominent  and  there  is  a  circular  depression  in  the 
lateral  zone  (Harrison's  groove),  corresponding  to  the  attachment  of  the 
diaphragm.  The  ribs  are  prominent  anteriorly  and  the  sternum  is  angulated 
forward  at  the  manubrio-gladiolar  junction.  As  a  mouth-breather  is  watched 
during  sleep,  one  can  see  the  lower  and  lateral  thoracic  regions  retracted 
during  inspiration  by  the  action  of  the  diaphragm. 

(b)  Barrel  Chest. — Some  children,  the  subject  of  chronic  naso-pharyn- 
geal  obstruction,  have  recurring  attacks  of  asthma,  and  the  chest  may  be 
gradually  deformed,  becoming  rounded  and  barrel-shaped,  the  neck  short, 
and  the  shoulders  and  back  bowed.  A  child  of  ten  or  eleven  may  have  the 
thoracic  conformation  of  an  old  man  with  emphysema. 

(c)  The  Funnel  Breast  (Trichterbrust) . — This  remarkable  deformity, 
in  which  there  is  a  deep  depression  at  the  lower  sternum,  has  excited  much 
controversy  as  to  its  mode  of  origin.  I  believe  that  in  some  instances,  at 
least,  it  is  due  to  the  obstructed  breathing  in  connection  with  adenoid  vegeta- 
tions. I  have  seen  two  cases  in  children,  in  which  the  condition  was  in  proc- 
ess of  formation.  During  inspiration  the  lower  sternum  was  forcibly  re- 
tracted, so  much  so  that  at  the  height  the  depression  corresponded  to  that 
of  a  well -marked  ''  Trichterbrust/^  While  in  repose,  the  lower  sternal  region 
was  distinctly  excavated. 

The  voice  is  altered  and  acquires  a  nasal  quality.  The  pronunciation  of 
certain  letters  is  changed,  and  there  is  inability  to  pronounce  the  nasal  con- 
sonants fi  and  m.  Bloch  lays  great  stress  upon  the  association  of  mouth- 
breathing  with  stuttering. 
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The  hearing  is  impaired,  usually  owing  to  the  extension  of  infl*4inmfltion| 
along  the  Eustachian  tubes  and  the  oljstruction  with  mucus  or  the  narrowinfj 
of  their  oritices  by  pressure  of  the  adenoid  vegetations.  In  *ome  instanet^s  it 
may  he  tlue  to  retraction  of  the  drums,  as  the  upper  pharynx  h  insuttieiently 
supplied  with  air.  Naturally  the  senses  of  taste  and  smell  are  much  impaired. 
With  tliese  symptoms  there  may  bo  little  or  no  nasal  catarrh  or  discliarge, 
but  the  pharyngeal  secretion  of  mucus  is  always  increased.  Child  rt»n.  hc^w- 
ever,  do  not  notice  this,  as  the  mucus  is  usually  swallowed,  but  older  persona 
expectorate  it  with  ditticulty. 

Among  other  symptoms  may  Iw*  mentioned  headaclie,  whidi  is  by  no  means ^ 
uncommon,  general  listles,snes>,  and  an  indisposition  for  physical  or  menulj 
exertion.     Habit-spasm  of  tlie  face  has  been  described  in  connection  with  it 
I  have  known  several  instances  in  whicli  permanent  relief  has  Ijeen  affimlec 
by  the  removal  of  the  iidenoid  vegetations.     Enuresis  is  oc^casionally  an  a^ 
ciatcHl  syuiptOHL     The   intiuenee   U]>on  the   mental   development  is  striking,| 
Mouth-iireathers  are  usually  dulL  stupid,  and  backward.     It  is  impossible  foi 
them  to  fix  the  attention  for  long  at  a  time,  and  to  this  impairment  of  tt 
mental  function  (Uiye,  of  Amsterdam,  has  given  the  name  aprosexia.     Head- 
aches, forget  fulness,  inability  to  study  without  dist-omfort,  are  frequent  synip-l 
toras  of  this  condition  in  students.     There  is  more  than  a  grain  of  truth  in 
the  aphorism  shut  tjf>nr  mouth  and  save  your  life,  which  is  found  on  the  title* 
page  of  Captain  Catliu's  celebrated  pamphlet  on  mouth-breathing  (1SG!)| 
to  which  cau.**e  he  attriluited  all  the  ills  of  civilization. 

A  symptom  specially  associated  wif  li  enlarged  tonsils  is  fetor  of  the  hreatlul 
In  the  tonsillar  crypts  the  inspissated  secretion  undergoes  decomposition  andj 
an  odor  not  unlike  that  of  Limburger  cheese  is  produced.    The  little  cheesyj 
masses  may  sometimes  be  st|ueezed  from  the  er^^pts  of  the  tonsils.     Thougli, 
the  odor  may  not  apparently  be  very  strong,  yet  if  the  mas«  Ik?  squeezed 
tween  the  fi.ngers  its  intensity  will  at  once  be  appreciated.    In  some  eases  o< 
chronic  enlargement  the  cheesy  masses  may  be  deep  in  the  tonsillar  crrpti^J 
and  if  they  remain  for  a  prolonged  jierfoHi  lime  salts  are  deposited  and 
tonaillar  calculus  is  in  this  way  produced. 

Children  with  enlarged  tonsils  are  especially  prone  to  take  cold  and  t/i^ 
recurring  attacks  of  follicular  disease.  They  arc  also  more  liable  to  diph-^ 
theria,  and  in  them  the  anginal  features  in  scarlet  fever  are  always  mor 
serious.  The  ultimate  residts  of  untreated  adenoid  hypertrophy  are  impor- 
tant. In  some  cases  the  vegetations  disappear,  leaving  an  atrophic  c^mditionj 
of  the  vault  of  the  pharyiLs.  Neglect  may  also  lead  to  the  so-ealled  Thoro-l 
waldt*s  disease,  in  which  there  is  a  cystic  condition  of  the  pharyngeal  tonsill 
and  constant  secretion  of  muco-pus. 

Diagnosis, — The  facial  aspect  is  usually  distinctive.     Enlarged  tonsils  are  ^ 
readily  seen  on  inspection  of  the  pharynx.     There  may  l>e  no  great  eniarge- 
roent  of  the  tonsiU  and  nothing  apparent  at  the  back  of  the  throat  even  when 
the  naso-phaniix  is  completely  blocked  with  adenoid  vegetations.    In  children  \ 
the  rhinosfO}iic  examination  is  rarely  practicable.    Digital  examination  is  tb*t 
most  satisfactory.     The  growths  can  then  he  felt  either  as  small,  flat  bodied  | 
or,  if  extensive,  a*?  velvety,  grajM^j-like  papillomata. 

Treatment. — If  the  tonsils  are  large  and  the  general  state  is  e%'idcntlrj 
influenced  by  them  they  should  lie  at  once  removed.     Applications  of  lodLDeJ 
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and  iron,  or  pencilling  the  crypts  with  nitrate  of  silver,  are  of  service  in  the 
milder  grades,  but  it  is  waste  of  time  to  apply  them  to  very  enlarged  glands. 
There  is  a  condition  in  which  the  tonsils  are  not  much  enlarged,  but  the  crypts 
are  constantly  filled  with  cheesy  secretions  and  cause  a  very  bad  odor  in  the 
breath.  In  such  instances  the  removal  of  the  secretion  and  thorough  pencil- 
ling of  the  crypts  with  chromic  acid  may  be  practised.  The  galvano-cautery 
is  of  great  service  in  many  cases  of  enlarged  tonsils  when  there  is  any  objec- 
tion to  the  more  radical  surgical  procedure. 

The  treatment  of  the  adenoid  growths  in  the  pharynx  is  of  the  greatest 
importance,  and  should  be  thoroughly  carried  out.  Parents  should  be  frankly 
told  that  the  affection  is  serious,  one  which  impairs  the  mental  not  less  than 
the  bodily  development  of  the  child.  In  spite  of  the  thorough  ventilation 
of  this  subject  by  specialists,  practitioners  do  not  appear  to  have  grasped  as 
yet  the  full  importance  of  this  disease.  They  are  far  too  apt  to  temporize  and 
unnecessarily  to  postpone  radical  measures.  The  child  must  be  anaesthetized, 
when  the  growths  can  be  removed.  The  dangers  of  the  operation  are  slight. 
Haemorrhage  occurs  and  may  be  severe.  Death  from  chloroform  has  been 
somewhat  frequent.  Hinckel  (X.  Y.  Med.  Jr.,  Oct.  29,  1898)  has  collected 
18  eases.  They  probably  come  in  the  category  of  the  cases  of  sudden  death  in 
lymphatism.  The  good  effects  of  the  operation  are  often  apparent  within  a 
few  days,  and  the  child  begins  to  breathe  through  the  nose.  In  some  instances 
the  habit  of  mouth-breathing  persists.  As  soon  as  the  child  goes  to  sleep 
the  lower  jaw  drops  and  the  air  is  drawn  into  the  mouth.  In  these  cases  a 
chin  strap  can  be  readily  adjusted,  which  the  child  may  wear  at  night.  In 
severe  cases  it  may  take  months  of  careful  training  before  the  child  can  speak 
properly.  An  all-important  point  in  the  treatment  of  lesions  of  the  naso- 
pharmx  (and,  indeed,  in  the  prevention  of  this  unfortunate  condition)  is  to 
increase  the  breathing  capacity  of  the  chest  by  making  the  child  perform 
systematic  exercises,  which  cause  the  air  to  be  driven  freely  and  forcibly  in 
and  out  through  the  naso-pharynx.  I  can  not  too  strongly  commend  this 
suggestion  of  Mr.  Arbuthnot  Lane. 

Throughout  the  entire  treatment  attention  should  be  paid  to  hygiene  and 
diet,  and  cod-liver  oil  and  the  iodide  of  iron  may  be  administered  with  benefit. 


E.    DISEASES  OF  THE  (ESOPHAGUS. 

I.    ACUTE    (ESOFHAamS. 

Etiology. — Acute  inflammation  occurs  (a)  in  the  catarrhal  processes  of 
the  specific  fevers;  more  rarely  as  an  extension  from  catarrh  of  the  pharynx. 
(6)  As  a  result  of  intense  mechanical  or  chemical  irritation,  produced  by 
foreign  bodies,  by  very  hot  liquids,  or  by  strong  corrosives,  (c)  In  the  form 
of  pseudo-membranous  inflammation  in  diphtheria,  and  occasionally  in  pneu- 
monia, typhoid  fever,  and  pyaemia,  (d)  As  a  pustular  inflammation  in  small- 
pox, and,  according  to  Laennec,  as  a  result  of  a  prolonged  administration  of 
tartar  emetic,  (e)  In  connection  with  local  disease,  particularly  cancer  either 
of  the  tube  itself  or  extension  to  it  from  without.  And,  lastly,  acute  opsopha- 
gitiB,  occasionally  with  ulceration,  may  occur  spontaneously  in  sucklings. 


Morbid  Anatomy. — It  h  extremely  rare  to  see  redness  of  the  mucosa,  ex- 
cept when  chemical  irritants  have  been  swallowed.  More  commonly  the  epi- 
tlielitiin  ib  thiekenetl  and  has  destjnaiuated,  .so  tliat  the  i^nrfaee  is  tnivered  with 
a  tine  granular  csnlj^iiana?.  The  nmcous  follieles  are  swollen  and  Mccasionally 
there  may  be  ^en  small  erosions.  In  the  pseudo-niembranoujs  inflainmation 
there  is  a  grayish  croupous  exudate,  uifsually  limited  in  extent,  at  tlie  upper 
portion  of  the  gidlet.  Tliis  must  not  be  confounded  with  the  g-rayish- white 
deposit  of  tlirii>?li  in  einldren.  The  pui^tular  disease  is  veiy  rare  in  snmli-f>ox. 
In  the  phlegmonous  inliammation  the  mucous  membrane  is  greatly  swollen, 
and  there  is  purulent  infiltration  in  the  submucosa.  This  may  be  limited 
as  about  a  foreign  ixidy,  or  extremely  diffuse.  It  may  even  extend  throughout 
a  large  part  of  the  gullet,  tlangrene  occasionally  supervenes.  There  is  a 
remarkable  fibrinous  or  membranous  cEScphagitis,  whieh  is  most  fre()uenrly 
met  with  in  the  fevers,  sometimes  also  in  hysteria,  in  which  long  cast>  of  the 
tube  may  be  vomited. 

Symptoms* — Pain  in  deglutition  is  always  present  in  severe  inflaniTnation 
of  tbe  o'sophagus.  and  in  the  form  which  follows  the  swallowing  of  stnmg 
irritants  may  prevent  the  taking  of  fot»d.  A  dull  pain  lieneath  tlie  i«itemura 
is  also  present.  In  the  milder  forms  of  cartarrhal  inllaumiation  U»ere  are 
usually  no  s^^nptoms.  The  presence  of  a  foreign  body  is  indicated  by  dye- 
]»hagia  and  spasm  with  the  regurgitation  of  portions  of  the  fo*>d.  Later^ 
bbiod  and  pus  may  l>e  ejeeted.  It  is  surprising  how  extensive  the  disease  may 
\ye  in  Uie  (Esophagus  without  producing  much  pain  or  great  diseomftirt,  except 
in  swallowing.  The  intense  inflammation  whieh  follows  the  swallowing  of 
corrosives,  when  not  fatal,  gradually  subsides,  and  often  leads  to  cie^itricial 
contraction  and  stricture. 

Treatment. — The  treatment  of  acute  intiammation  of  the  oesophagus  is 
extremely  unsatisfactor}',  particularly  in  the  severer  forms.  The  dight  ca- 
tarrhal cajses  require  no  special  treatment.  When  the  dysphagia  is  intense 
it  is  best  not  to  give  fo<»d  by  the  mouth,  but  to  feed  entirely  by  enemata. 
Fragments  of  ic»e  may  l>e  given,  and  as  the  pain  and  distress  suViside,  demul- 
cent drinks.     External  applications  of  cold  often  give  relief, 

A  chronic  form  of  cesophagitis  is  described,  but  this  remilts  nsnally  from 
the  prolonged  action  of  the  causes  which  produce  the  acute  form. 

Ulceration  of  the  Q^sophat/us. — In  many  cachectic  conditions  catarrhal 
uleeration  is  found.  In  a  few  rare  instances  ulcers  of  the  cesophagus  are  met 
with  in  t)T>hoid  fever,  and  stricture  has  followed.  Acute  mdignant  ulcera- 
tion may  perforate  the  cesojihagns  and  opeu  into  the  aorta. 

(E.sophaijeal  Varices. — Associated  with  chronic  beartMlifiease  and  more  fre- 
quently with  the  senile  and  the  cirrhotic  liver,  the  rrsophageal  veins  may  be 
enormously  distended  and  varicose.  The  mucous  membrane  is  in  a  state  of 
chronic  catarrh,  and  the  patient  has  frefjuent  enictatione  of  mucus.  Rnphtrt 
of  these  varices  is  one  of  the  commonest  causes  of  htematemesis  in  cirrhoaia 
of  the  liver  and  in  enlarged  sph^*n.  The  blo<Kl  nuiy  f)as«5  per  nx:tum  atone, 
as  in  a  case  rej»orted  by  P<nv(»r.  of  BaltiuKtre,  in  ISi^il. 
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IL     SFASIC   OF    THE    (ESOFHAGXIS    ((Esophagismus). 

This  so-called  spasmodic  stricture  of  the  gullet  is  met  with  in  hysterical 
patients  and  hypochondriacs,  also  in  chorea,  epilepsy,  and  especially  hydro- 
phobia. It  is  sometimes  associated  also  with  the  lodgment  of  foreign  bodies. 
The  idiopathic  form  is  found  in  females  of  a  marked  neurotic  habit,  but  may^ 
also  occur  in  elderly  men.  It  may  be  present  only  during  pregnancy.  Among 
the  cases  which  have  come  under  my  observation,  one  was  a  h3rpochondriac 
over  sixty  years  of  age  who  for  many  months  had  taken  only  liquid  food,  and 
with  great  difficulty,  owing  to  a  spasm  which  accompanied  every  attempt  to 
swallow.  The  readiness  with  which  the  bougie  passed  and  the  subsequent 
history  showed  the  true  nature  of  the  case.  The  patient  complains  of  inability 
to  swallow  solid  food,  and  in  extreme  instances  even  liquids  are  rejected. 
The  attack  may  come  on  abruptly,  and  be  associated  with  emotional  disturb- 
ance and  with  substernal  pain.  The  bougie,  when  passed,  may  be  arrested 
temporarily  at  the  seat  of  the  spasm,  which  gradually  yields,  or  it  may  slip 
through  without  the  slightest  effort.  The  condition  is  rarely  serious,  though 
it  may  persist  for  years.  Spasm  of  the  lower  end  of  the  gullet,  associated 
with  cardio-spasm,  may  be  the  cause  of  a  remarkable  fusiform  dilatation  of 
the  oesophagus.    Death  has,  however,  followed  it. 

The  diagnosis  is  not  difficult,  particularly  in  young  persons  with  marked 
nervous  manifestations.  In  elderly  persons  oesophagismus  is  almost  always 
connected  with  hypochondriasis,  but  great  care  must  be  taken  to  exclude 
cancer. 

In  some  cases  a  cure  is  at  once  effected  by  the  passage  of  a  bougie.  The 
general  neurotic  condition  also  requires  special  attention. 

Paralysis  of  the  oesophagus  scarcely  demands  separate  consideration.  It 
is  a  very  rare  condition,  due  most  often  to  central  disease,  particularly  bulbar 
paralysis.  It  may  be  peripheral  in  origin,  as  in  diphtheritic  paralysis.  Occa- 
sionally it  occurs  also  in  hysteria.    The  essential  symptom  is  dysphagia. 

m.    STBICTUBE    OF   THE    (ESOFHAGTJS. 

This  results  from :  (a)  Congenital  stenosis  of  the  oesophagus. — ^There  are 
two  groups  of  cases,  one  in  which  there  is  complete  occlusion,  and  the  middle 
of  the  tube  is  converted  into  a  fibrous  cord ;  the  other,  the  more  common,  in 
which  the  lower  part  opens  into  the  trachea  or  one  of  the  bronchi.  There  are 
some  19  cases  on  record  (William  Tliomas).  (b)  The  cicatricial  contraction 
of  healed  ulcers,  usually  due  to  corrosive  poisons,  occasionally  to  syphilis,  and 
in  rare  instances  after  the  fevers,  (c)  The  growth  of  tumors  in  the  walls, 
as  in  the  so-called  cancerous  stricture.  Eighty-five  per  cent  o?  the  cases  are 
of  this  nature  (Kelvnack  and  Anderson),  (d)  External  pressure  by  aneu- 
rism, enlarged  lymph -glands,  enlarged  thyroid,  other  tumors,  and  sometimes 
by  pericardial  effusion. 

The  cicatricial  stricture  may  occur  anywhere  in  the  gullet,  and  in  ex- 
treme cases  may,  indeed,  involve  the  whole  tu)>e,  but  in  a  majority  of  in- 
stances it  is  found  either  high  up  near  the  pharvnx  or  low  down  toward  the 
stomach.     The  narrowing  may  be  extreme,  so  that  only  small  quantities  of 
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food  can  trickle  through,  or  the  obstruction  may  be  quite  slightv  There 
usually  no  difllculty  in  making  a  diagno;?!!?  of  the  cicatricial  stricture,  a^  the 
history  of  luechanieal  injury  or  the  swallowing  of  a  corrosive  fluid  makes 
clear  the  nature  of  the  cAj>e.  When  the  stricture  is  low  down  the  a'^ophagos 
is  dilated  and  the  walls  are  usually  rauch  hypertrophied.  When  the  obstruc- 
tion is  high  in  the  gullet,  the  food  is  usually  rejected  at  once,  whcreasi,  if  it  id 
low,  it  may  he  retained  and  a  considerable  quant  it>^  collects  before  it  is  re- 
gurgitated. Any  doubt  as  to  its  having  reached  the  stomach  is  removed  hj 
the  alkalinity  of  the  material  ejected  and  the  absence  of  the  characteristic 
gastric  odur.  Auscultation  of  the  a^sophagus  may  be  practised  and  is  some- 
times of  service.  The  patient  takes  a  mouthful  of  water  and  the  auscultator 
listens  along  the  left  of  the  epine.  The  normal  oesophageal  bniit  may  be 
heard  later  than  seven  seconds,  the  normal  time,  or  there  may  be  heard  a  loud 
splashing,  gurgling  sound.  The  secondary  murmur,  heard  as  the  fluid  enters 
the  stomach,  may  be  ab^^ent.  The  jiassage  *^>f  the  oesophageal  bougie  will  deter* 
mine  more  accurately  the  locality.  Conical  bougies  attached  to  a  flexible 
whalebone  stem  are  the  most  satisfactory,  but  the  gum-elaistic  stomach  tube 
may  be  used  ;  a  large  one  should  be  tried  first.  The  patient  should  be  placed 
on  a  low  chair  with  the  head  well  thrown  hack.  The  index  finger  of  the 
left  hand  is  passed  far  into  the  pharynx,  and  in  Bome  instances  this  procedure 
alone  may  determine  the  presence  of  a  new  growth.  The  bougie  is  passed 
beside  the  linger  until  it  touches  the  i>osterior  wall  of  the  pharynx,  then  a]ong 
it,  more  to  one  side  than  in  the  middle  line,  and  so  gradually  pushed  into 
the  gullet.  It  is  to  be  b<3rne  in  mind  that  in  passing  the  cricoid  cartilage  there 
19  often  a  slight  obstruction.  Great  gentleness  should  be  used,  as  it  has  hap- 
pened more  than  once  that  the  bougie  has  been  passed  through  a  canceroua 
ulcer  into  the  mediflstinum  or  through  a  diverticulum.  1  have  known  tliis 
accident  to  happen  several  times — tmce  in  the  case  of  a  distinguished  surgeon, 
who  performed  cej?o|>hagot*»my  and  j^assc^l  the  tnbe,  as  he  thought,  into  the 
stomach.  The  post  mortem  on  the  next  day  show^ed  tliat  the  tube  had  entered 
a  diverticulum  and  through  it  the  left  pleura,  in  which  the  milk  injecte<l 
through  the  tube  was  found.  In  another  instance  the  tube  passed  through  a 
cancerous  ulcer  into  the  lung,  which  was  adherent  and  inflamed.  In  a  recent 
instance  the  paji^sage  of  the  tube  was  the  cause  of  an  acute  pleuris3\  Fortu- 
nately these  accidents,  sometimes  unavoidable,  are  extremely  rare.  It  is  well 
always,  as  a  precautionary  measure  l>efore  passing  the  bougie,  to  examine 
carefully  for  aneurism,  which  may  produce  all  the  symptoms  of  organic  stric- 
ture. In  cases  in  which  the  narrowing  is  extreme  there  ia  always  emaciatioiL 
For  treatment,  surgical  works  must  be  consulted. 


IV.     CANCER    OF    THE    CESOPHAGUS. 

This  is  usually  epithelioma.  It  is  not  a  common  disease;  there  have  been 
tonly  20  cases  in  the  medical  wanls  of  the  Johns  Hopkins  Hospital  in  stxlc^Q 
Pjears.  It  may  occur  in  quite  young  persons;  1  saw  a  case  with  Julius  Fried* 
enwald  in  a  woman  under  thirty  years  of  age.  It  is  more  frecjuent  in  males 
than  in  females.  The  middle  and  lower  thirds  are  most  often  affected.  At 
first  confined  to  the  mucous  membrane,  the  cancer  gradually  increases  and 
soon  ulcerates.    The  lumen  of  the  tube  is  narrowe^l^  but  when  ulceration  is 
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extensive  in  the  later  stages  the  stricture  may  be  less  marked.  Dilatation  of 
the  tube  and  hypertrophy  of  the  walls  usually  take  place  above  the  cancer. 
The  ulcer  may  perforate  the  trachea  or  a  bronchus,  the  lung,  the  pleura,  the 
mediastinum,  the  aorta  or  one  of  its  larger  branches,  the  pericardiiun,  or  it 
may  erode  the  vertebral  column.  The  recurrent  laryngeal  nerves  are  not 
infrequently  implicated.  Perforation  of  the  lung  produces,  as  a  rule,  local 
gangrene. 

Symptomg. — The  earliest  symptom  is  dysphagia,  which  is  progressive  and 
may  become  extreme,  so  that  the  patient  emaciates  rapidly.  Regurgitation 
may  take  place  at  once ;  or,  if  the  cancer  is  situated  near  the  stomach,  it  may 
be  deferr^  for  ten  or  fifteen  minutes,  or  even  longer  if  the  tube  is  much 
dilated.  The  rejected  materials  may  be  mixed  with  blood  and  may  contain 
cancerous  fragments.  In  persons  over  fifty  years  of  age  persistent  diflSculty 
in  swallowing  accompanied  by  rapid  emaciation  usually  indicates  oesophageid 
cancer.  The  cervical  lymph-glands  are  frequently  enlarged  and  may  give 
early  indication  of  the  nature  of  the  trouble.  Pain  may  be  persistent  or  be 
present  only  when  food  is  taken.  In  certain  instances  the  pain  is  very  great. 
The  latent  cases  are  very  rare.  Bronchitis  and  broncho-pneimionia  are  com- 
mon terminal  events. 

Prognosis. — The  prognosis  is  hopeless;  the  patients  usually  become  pro- 
gressively emaciated,  and  die  either  of  asthenia  or  sudden  perforation  of  the 
ulcer. 

Diagnosis. — In  the  diagnosis  of  the  condition  it  is  important,  in  the  first 
place,  to  exclude  pressure  from  without,  as  by  aneurism  or  other  tumor.  The 
history  enables  us  to  exclude  cicatricial  stricture  and  foreign  bodies.  The 
.^>und  may  be  passed  and  the  presence  of  the  stricture  determined.  As  men- 
tioned above,  great  care  should  be  exercised.  Fragments  of  carcinomatous 
tissue  may  in  some  instances  be  removed  with  the  tube.  On  auscultation 
along  the  left  side  of  the  spine  the  primary  oesophageal  murmur  may  be  much 
altered  in  quality. 

Treatment. — In  most  cases  milk  and  liquids  can  be  swallowed,  but  supple- 
mentary nourishment  should  be  given  by  the  rectum.  It  may  be  advisable 
in  some  instances  to  pass  a  tube  into  the  stomach  and  introduce  food  in  this 
way.  When  there  is  difficulty  in  feeding  the  patient  it  is  very  much  better 
to  have  gastrostomy  performed  at  once,  as  it  gives  the  greatest  comfort  and 
ea.se,  and  prolongs  the  patient's  life. 

V.     RUPTURE    OF    THE    (ESOPHAGUS. 

( 1 )  Rupture  may  occur  in  a  healthy  organ  as  a  result  of  prolonged  vomit- 
ing after  a  full  meal,  or  when  intoxicated.  Eight  cases  are  on  record  (Vir- 
chow's  Archiv,  vol.  1(52).  Boerhaave  described  the  first  case  in  Baron  Wassen- 
nar,  who  "  broke  asunder  the  tube  of  the  cesophagus  near  the  diaphragm,  so 
that,  after  the  most  excruciating  pain,  the  elements  which  he  swallowed  passed, 
together  with  the  air,  into  the  cavity  of  the  thorax,  and  he  expired  in  twenty- 
four  hours.'' 

(2)  In  a  few  cases  the  rupture  has  occurred  in  a  diseased  and  weakened 
tube,  near  the  scar  of  an  ulcer,  for  example. 

(3)  Post-mortem  softening — oesophago-malacia — a  not  very  uncommon 
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oondiUon,  must  not  be  mistaken  for  it.  In  spontaneous  rupture  Use  rent 
is  clean-€ut  and  circumferential ;  in  raalacia  it  16  rounded  and  often  cribri- 
form, and  the  margins  are  softened.  The  contents  of  the  stomach  may  l>e 
in  the  left  pleura. 

VI.    DILATATIONS    AND   DIVERTICUUi. 

♦Stenosis  of  the  gnlk*t  i^  followed  l*y  secondary  dilatation  of  the  tube  abo^H 
the  constriction  and  great  hypertrophy  of  the  widls.  Primary  dilatation, 
whicli  is  extremely  rare,  appoarg  to  be  associated  with  spasm  of  the  lower 
end  of  tlie  gullet  and  of  the  cardiac  orifice,  The  tube  may  attain  extraor- 
dinary dimensions,  a^  in  the  specimen  presented  in  1904  to  the  Association 
of  American  Physicians  by  Kinnieutt  (see  Transactions),     11  i  nf 

food  is  the  most  common  symptom.    There  may  also  l>e  ditiicui  lag 

from  pressure. 

Diverticula  are  of  two  forms:  (a)  Prei>sure  diverticula,  which  are  moet 
common  at  the  junction  of  the  pharynx  and  gullet,  on  the  posterior  wall. 
Owini^r  to  weakness  of  the  muscles  at  this  spot,  local  bulging  ot^curs,  which  is 
gradually  increased  by  the  presi^ure  of  food,  and  finally  forms  a  liaccular 
pouch,  [b)  The  traction  diverticula  situated  on  the  anterior  wall  near  the 
bifurcation  of  the  trachea,  result,  as  a  rule,  from  the  extem^ion  of  indam- 
mat  ion  from  the  lympb-glands  with  adliesion  and  subsequent  cicatTieial  con- 
traction, by  which  tlie  wall  of  the  gullet  is  drawn  out  Diverticula  hafe  lieen 
successfully  extirpated. 

A  rare  and  remarkalile  condition,  of  which  a  case  has  been  reoonled  by 
MacLachlan,  and  of  which  a  set^ond  is  still  ( IDUJ-)  in  attendance  a'  tic, 

is  the  cesopha  go- pi  euro-cutaneous  fistula.     In  my  patient  tluids  ari-  ji>l 

at  intervals  through  a  fistula  in  the  right  infra-clavicular  region,  wtiieh 
appears  to  communicate  with  a  cavity  in  the  upper  part  of  the  pleurm  or 
lung.     The  condition  has  jjersisted  for  more  than  tweuty-iive  years. 


F.    DISEASES  OF  THE  STOMACH 

I.    ACUTE    OASTRTTIS. 
(Simple  Ghistritis ;  Acute  GaBtric  Catarrh ;  Acute  Dyepepaia.) 

Etiology. — Acute  gastric  catan-h,  one  of  tlie  most  common  of  •         '     nta, 
occurs  at  all  ages,  and  is  usually  traceable  to  errors  in  diet.     It  ji  iw 

the  ingestion  of  more  food  than  the  stomach  can  digii^t,  or  it  may  result  imm 
taking  unsuitable  articles,  which  either  themselves  irritate  the  muc*<ii^  or. 
remaining  undigested,  decompoee,  and  so  excite  an  acute  d^'sp^^^sia.  A  fre- 
quent cause  is  the  taking  of  food  which  has  begun  to  decomp4i»e,  jMirlieularly 
in  hot  weather.  In  children  these  ferment  alive  proces^ses  are  very  apt  to 
excite  acute  catarrh  of  the  bowels  as  well.  Another  very  c*iinnion  cau^  i^  the 
abuae  of  alcohol,  and  the  acute  gastritis  which  foUowf^  a  drinking-lmnt  \» 
one  of  the  most  l\^)ical  forms  of  the  diseaise.  The  tendency  to  acute  iodi* 
gestion  varies  very   uiucli  in  diiTorent  individuals,  and   indeed  in  famiii^L 
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We  recognize  this  in  using  the  expressions  a  "delicate  stomach"  and  a 
"  strong  stomach."  Gouty  persons  are  generally  thought  to  be  more  disposed 
to  acute  dyspepsia  than  others.  Acute  catarrh  of  the  stomach  occurs  at  the 
outset  of  many  of  the  infectious  fevers. 

Lebert  described  a  special  infectious  form  of  gastric  catarrh,  occurring 
in  epidemic  form,  and  only  to  be  distinguished  from  mild  typhoid  fever  by 
the  absence  of  rose  spots  and  swelling  of  the  spleen.  Many  practitioners  still 
adhere  to  the  belief  that  there  is  a  form  of  gastric  fever,  but  the  evidence 
of  its  existence  is  by  no  means  satisfactory,  and  certainly  a  great  majority 
of  all  cases  are  examples  of  mild  typhoid. 

ICorbid  Anatomy. — Beaumonf  s  study  of  St.  Martin's  stomach  showed 
that  in  acute  catarrh  the  mucous  membrane  is  reddened  and  swollen,  less 
gastric  juice  is  secreted,  and  mucus  covers  the  surface.  Slight  haemorrhagea 
may  occur  or  even  small  erosions.  The  submucosa  may  be  somewhat  oedema- 
tons.  Microscopically  the  changes  are  chiefly  noticeable  in  the  mucous  and 
peptic  cells,  which  are  swollen  and  more  granular,  and  there  is  an  infiltration 
of  the  intertubular  tissue  with  leucocytes. 

Symptoms. — In  mild  cases  the  symptoms  are  those  of  slight  "  indigestion  '^ 
— an  uncomfortable  feeling  in  the  abdomen,  headache,  depression,  nausea, 
eractations,  and  vomiting,  which  usually  gives  relief.  The  tongue  is  heavily 
coated  and  the  saliva  is  increased.  In  children  there  are  intestinal  symptoms 
— diarrhoea  and  colicky  pains.  There  is  usually  no  fever.  The  duration  is 
rarely  more  than  twenty-four  hours.  In  the  severer  forms  the  attack  may 
set  in  with  a  chill  and  febrile  reaction,  in  which  the  temperature  rises  to 
102°  or  103°.  The  tongue  is  furred,  the  breath  heavy,  and  vomiting  is  fre- 
qu^it.  The  ejected  substances,  at  first  mixed  with  food,  subsequently  con- 
tain much  mucus  and  bile-stained  fluids.  There  may  be  constipation,  but 
very  often  there  is  diarrhoea.  The  urine  presents  the  usual  febrile  charac- 
teristics, and  there  is  a  heavy  deposit  of  urates.  The  abdomen  may  be  some- 
what distended  and  slightly  tender  in  the  epigastric  region.  Herpes  may 
appear  on  the  lips.  The  attack  may  last  from  one  to  three  days,  and  occa- 
sionally longer.  The  examination  of  the  voraitus  shows,  as  a  rule,  absence 
of  the  hydrochloric  acid,  presence  of  lactic  and  fatty  acids,  and  marked 
increase  in  the  mucus. 

Diagnoiif. — The  ordinary  afebrile  gastric  catarrh  is  readily  recognized. 
The  acute  febrile  form  is  so  similar  to  the  initial  symptoms  of  many  of  the 
infectious  diseases  that  it  is  impossible  for  a  day  or  two  to  make  a  diagnosis, 
particularly  in  the  cases  which  have  come  on,  so  to  speak,  spontaneously  and 
independently  of  an  error  in  diet.  Some  of  these  resemble  closely  an  acute 
infection;  the  symptoms  may  be  very  intense,  and  if,  as  sometimes  happens, 
the  attack  sets  in  with  severe  headache  and  delirium  the  case  may  be  mistaken 
fw  meningitis.  When  the  abdominal  pains  are  intense  the  attack  may  be 
confounded  with  gallstone  colic.  In  discriminating  between  acute  febrile  gas- 
tritis and  the  abortive  forms  of  typhoid  fever  it  is  to  be  borne  in  mind  that 
in  the  former  the  temperature  rises  abruptly,  the  remissions  are  slighter,  and 
the  drop  is  more  sudden.  The  initial  bronchitis,  the  well-marked  splenic 
eolArgement,  and  the  rose  spots  are  not  present.  It  is  a  very  common  error 
to  class  under  gastric  fever  the  mild  forms  of  the  various  infectious  disorders. 
The  gastric  crises  in  locomotor  ataxia  have  in  many  instances  been  confounded 
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with  a  simple  acute  gasirilijs,  and  it  is  always  wise  in  adults  to  test  the  knee- 
jerks  and  pupillary  reactions. 

Treatment. — Mild  cases  recover  spontaneously  in  twenty-four  hours,  and 
recjuire  no  treatment  other  tlian  a  dose  of  cantor  oil  in  children  or  of  blue 
mass  in  adults.  In  the  severer  forms,  if  tliere  is  much  distress  in  the  region 
of  the  stomach,  the  vomiting  should  be  promoted  by  warm  water  or  the  simple 
emetics.  A  full  dose  of  calonxel,  8  to  10  grains,  should  lie  given,  and  followed 
the  next  morning  by  a  dose  of  Ilunyadi-Janos  or  Carlsbad  water.  If  there 
is  eructation  of  acid  fluid,  biearlioiiate  of  si»da  and  bismuth  may  be  given. 
The  stomach  should  have,  if  possible,  absolute  rest,  and  it  is  a  good  plan  in 
the  case  of  strong  pers^jns,  particularly  in  those  addicted  to  alcohol,  to  cut 
off  all  food  for  a  day  or  tMo,  The  patient  may  be  allowed  soda  water  and 
ice  freely.  It  is  well  not  to  attempt  to  check  the  vomiting  unless  it  is 
excessive  and  protracted,  liecovery  is  usually  complete,  though  repeated 
attacks  may  lead  to  subacute  gastritis  or  to  the  estaldishment  of  chronic 
dyspepsia. 

Phlegmonous  Gastritis;  Acute  Suppurative  Gastritis. — This  is  an  ex- 
cessively rare  disease,  eharacterized  by  the  ix-currenee  of  suppurative  proee-^Kos 
in  the  submucosa.  The  affei'tion  is  more  common  in  men  than  in  women, 
Leith  has  collected  85  cases,  and  has  given  the  beat  account  in  the  literature 
(Edinburgh  Hospital  Reprirts,  voL  iv).  The  cause  is  seldom  obvious.  It 
has  Ix'en  met  with  as  an  idiopathic  atTection.  but  it  has  occurred  also  in 
puerperal  fever  and  other  septic  processes,  and  has  occasionally  folfowe*! 
trauma.  Anatomically  there  aj)pear  to  be  two  fonns,  a  diffuse  purulent 
intiltration  and  a  localized  abscess  formation,  in  which  ease  the  tumor  may 
reach  the  size  of  an  egg,  and  may  burst  into  the  stomach  or  into  the  peri- 
toneal cavity.  In  two  of  the  cases  I  have  seen,  the  abscess  was  in  connection 
with  cancer  of  the  stomach,  and  it  is  interesting  to  note  that  in  both  there 
were  rtTurring  chills.  In  a  third  case,  in  a  diffuse  curcinoma,  there  wag  ex- 
tensive phlegmonous  inflammation  with  vomiting  of  a  hoiTibly  foetid  material. 

Symptoms. — The  symptoms  are  variahle.  There  are  usually  pain  in  the 
abdomen,  fever,  dry  tongue,  and  symptoms  of  a  severe  infective  process,  d**- 
lirium  and  coma  preceding  death.  Jaundice  has  been  met  with  in  fiomc 
instances.  Occasionally,  when  the  abscess  tumor  is  large,  it  has  be<?n  felt 
externally,  in  one  case  forming  a  mass  as  large  as  two  fists.  There  are  in- 
stances which  run  a  more  chronic  course,  with  painB  in  the  abdomen,  fever, 
and  chills. 

Diagnosis. — The  diagnosis  is  rarely  possible,  even  when  with  al>scess  nip- 
ture  occurs,  and  the  pus  is  vomited,  as  it  is  not  possible  to  differentiate  the 
condition  from  an  abscess  perforating  into  the  stomach  from  without.  It 
*is  stated^  however,  that  Chvostek  made  the  diagnosis  in  one  of  his  caj^s. 

Toxic  Gastritis. — This  most  intense  form  of  inflammation  of  the  stomach 
is  excited  by  the  swallowing  of  concentrated  mineral  acids  or  strong  alkalie$i, 
Ur  by  such  poisons  as  phosphonis,  corrosive  sublimate,  ammonia,  arsenic,  et<;. 
In  the  non-corrosive  poisons,  such  as  phosphorus,  arsenic,  and  antimony,  the 
process  consists  of  an  acute  degeneration  of  the  glandular  elements,  and  hieni- 
orrhage.  In  the  powerful  concent ratcni  poisons  the  mucous  membrane  is 
extensively  destroyed,  and  may  be  converted  into  a  brownish-black  eschar.  In 
the  les«  severe  grades  there  may  he  areaji  of  neemsis  surrounded  by  inflam- 
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matory  reaction,  while  the  submueosa  is  haemorrhagic  and  infiltrated.  The 
process  is  of  course  more  intense  at  the  fundus,  but  the  active  peristalsis  may 
drive  the  poison  through  the  pylorus  into  the  intestine. 

Symptoms. — The  symptoms  are  intense  pain  in  the  mouth,  throat,  and 
stomach,  salivation,  great  difficulty  in  swallowing,  and  constant  vomiting,  the 
vomited  materials  being  bloody  and  sometimes  containing  portions  of  the 
mucous  membrane.  The  abdomen  is  tender,  distended,  and  painful  on  pres- 
sure. In  the  most  acute  cases  sjinptoms  of  collapse  supervene;  the  pulse  is 
wt^ak,  the  skin  pale  and  covered  with  sweat;  there  is  restlessness,  and  some- 
times convulsions.  There  may  be  albumin  or  blood  in  the  urine,  and  petechiae 
may  occur  on  the  skin.  When  the  poison  is  less  intense,  the  sloughs  may 
separate,  leaving  ulcers,  which  too  often  lead,  in  the  cesophagus  to  stricture, 
in  the  stomach  to  chronic  atrophy,  and  finally  to  death  from  exhaustion. 

Diagnosis. — The  diagnosis  of  toxic  gastritis  is  usually  easy,  as  inspection 
of  the  mouth  and  pharynx  shows,  in  many  instances,  corrosive  effects,  while 
the  examination  of  the  vomit  may  indicate  the  nature  of  the  poison. 

In  poisoning  by  acids,  magnesia  should  be  administered  in  milk  or  with 
egg  albumen.  When  strong  alkalies  have  been  taken,  the  dilute  acids  should 
Ire  administered.  If  the  case  is  seen  early,  lavage  should  be  used.  For  the 
severe  inflammation  which  follows  the  swallowing  of  the  stronger  poisons 
palliative  treatment  is  alone  available,  and  morphia  may  be  freely  employed 
to  allay  the  pain. 

Diphtheritic  or  Membranous  Gastritis. — This  condition  is  met  with  occa- 
sionally in  diphtheria,  but  more  commonly  as  a  secondary  process  in  typhus 
or  typhoid  fever,  pneumonia,  pyaemia,  small-pox,  and  occasionally  in  debili- 
tated children.  The  exudation  may  be  extensive  and  uniform  or  in  patches. 
The  condition  is  not  recognizable  during  life,  unless,  as  in  a  case  of  John 
Thomson's,  the  membranes  are  vomited. 

Mycotic  and  Parasitic  Gastritis. — It  occasionally  happens  that  fungi  grow 
in  the  stomach  and  excite  inflammation.  One  of  the  most  remarkable  cases 
of  the  kind  is  that  reported  by  Kundrat,  in  which  the  favus  fungus  occurred 
in  the  stomach  and  intestine. 

In  cancer  and  in  dilatation  of  the  stomach  the  sarcinae  and  yeast  fungi 
probably  aid  in  maintaining  the  chronic  gastritis.  As  a  rule,  the  gastric 
juice  is  capable  of  killing  the  ordinary  bacteria.  Orth  states  that  the  anthrax 
bacilli,  in  certain  cases,  produce  swelling  of  the  mucosa  and  ulceration. 
Eug.  Fraenkel  has  reported  a  case  of  acute  emphysematous  gastritis  probably 
of  mycotic  origin.  The  larvae  of  certain  insects  may  excite  gastritis,  as  in  the 
ca.'^es  reported  by  Gerhardt,  !Meschede,  and  others.  In  rare  instances  tuber- 
culosis and  syphilis  attack  the  gastric  mucosa. 

n.    OHBONIO    GASTRITIS. 

(Clironic  Catarrh  of  the  Stoxaach ;  Chronic  Dyspepsia.) 

Definition. — A  condition  of  disturbed  digestion  associated  with  increased 
mucous  formation,  qualitative  or  quantitative  changes  in  the  gastric  juice, 
enfeeblement  of  the  muscular  coats,  so  that  the  food  is  retained  for  an  ab- 
normal time  in  the  stomach;  and,  finally,  with  alterations  in  the  structure 
of  the  mucosa. 
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Etiology. — The  causes  of  clironic  gastritis  may  be  classified  as  follow:?: 
(1)  Dieletie.  rnsiiitable  or  improperly  prc*pared  food,  and  the  persistent 
use  of  certain  articles  of  diet,  such  a§  very  fat  substances  or  foods  containing 
too  much  of  the  carl>ohydrate.s.  The  u^  in  excej^rtive  quantity  of  hot  bread, 
hot  cakes?,  and  pie  is  a  fruitful  cause,  particularly  in  the  United  Statics.  The 
use  in  exc^eas  of  tea  or  colfee,  and,  al>ove  all.  of  alcohol  in  its  variou.s  forms. 
Under  this  heading,  too,  may  he  mentioned  the  habits  of  eating  at  irregular 
hours  or  too  rapidly  and  imperfectly  chewintr  the  food,  Ext^ess  in  eafing 
does  more  danmge  than  excess  in  drinking.  The  platter  kills  more  than  the 
gwonl.  A  common  cause  of  chronic  ciitarrh  is  drinking  too  fre«*ly  of  iei** 
water  during  meals,  a  practice  wliich  plays  no  small  part  in  the  prevaU:*nro 
of  dyspepsia  in  America.  Another  frequent  cause  is  the  abusif  of  tobacco, 
particularly  chewing.  (2)  Constitutional  causes.  Anremia,  chlorosis,  chronic 
tuberculosis,  gout»  diabetes^  and  B right's  disease  are  often  associate^l  ^Tth 
chronic  gastric  catarrh.  (3)  I^ocal  conditions:  (a)  of  the  stomach,  as  in 
cancer,  ulcer,  and  dilatation,  which  are  in\Tiriahly  accompanied  by  catiirrh; 
(6)  conditions  of  the  jiortal  circulation,  causing  chronic  engorgement  of  tlie 
mucous  membrane,  as  in  cirrhosis,  chronic  heart-disease,  and  certain  chronic 
lung  affections. 

Morbid  Anatomy. — Anatomically  two  forms  of  chronic  gastritis  may  bt* 
recognized,  the  simple  and  the  sclerotic, 

(a)  SiiiPLE  Chkoxic  Gastritis. — The  organ  is  usually  enlarged,  tht* 
mucous  membrane  pale  gray  in  cfilor,  and  covered  with  closely  adlierent, 
tenacious  mucus.  The  veins  are  large,  patches  of  ecchymosis  are  not  infre- 
quently seen,  and  in  the  chronic  catarrh  of  portal  obstruction  and  of  ohmnic 
heart -dis<^ase  small  ha^morrhagic  erosions.  Toward  tlie  pyb>rus  the  muc*oKa 
ia  not  infrequently  irregularly  pigmented,  and  presents,  a  rough,  wrinkle*!, 
mammillated  surface,  tlie  Hal  mamehnt  of  the  French,  a  condition  which 
may  sometimes  be  so  prominent  that  writers  have  described  it  as  fftis(nti$ 
paly  pom.  The  membrane  may  be  thinner  than  normal,  and  much  drmer, 
tearing  less  readily  with  the  finger-nail,  Ewald  thus  describes  the  histolog- 
ical changes:  Tlie  minute  anatomy  shows  tlie  jiicture  of  a  parenchv-mutous 
and  an  interstitial  inflammation.  The  gland  cells  are  in  part  eroded  or  ahow 
cloudy  granular  swelling  or  atrophy.  The  distinction  betwwn  the  principal 
and  marginal  cells  can  not  be  recognize^!,  and  in  many  places,  particularly  in 
the  pyloric  region,  the  tul>es  have  lost  their  regular  form  and  show  in  man? 
places  an  atypical  branching,  like  the  lingers  of  a  glove.  Individual  glaniis 
ape  cut  off  toward  the  fundus,  but  appear  at  the  border  of  the  submucosa  a^ 
cysts,  partly  empty,  with  a  smooth  membrane,  partly  filled  with  remrinnts 
of  hyaline  and  refractile  epithelium.  An  abundant  small-celkHl  intiltrafion 
presses  apart  the  tubules,  being  particularly  marked  toward  the  surface  of 
the  mucosa,  and  from  the  submucosa  extensioas  of  the  connective  tissue  may 
be  seen  passing  l>etween  the  glands.  The  mucoid  transformation  of  the  ctrlls 
of  the  tubules  is  a  striking  feature  in  the  process  and  may  extend  to  the 
very  fundus  of  the  glands. 

(b)  Sclerotic  (Usthitis. — A%  a  final  result  of  the  parenchymatous  and 
interstitial  changes  the  mucons  membrane  may  undergo  cornpleti*  atrophy, 
so  that  but  few  traces  of  secreting  substance  remain.  There  appear  to  be 
two  forma  of  this  sclerotic  atrophy— one  with  thinning  of  the  ccmU  of  tlM^ 
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stomach,  phthisis  ventriculi,  and  a  retention  or  even  increase  of  the  size  of 
the  organ;  the  other  with  enormous  thickening  of  the  coats  and  great  reduc- 
tion in  the  volume  of  the  organ,  the  condition  which  is  usually  described  as 
cirrhosis  ventriculi.  Extreme  atrophy  of  the  mucous  membrane  of  the  stom- 
ach has  been  carefully  studied  by  Fenwick,  Ewald,  and  others,  and  we  now 
recognize  the  fact  that  there  may  be  such  destruction  and  degeneration  of  the 
glandular  elements  by  a  progressive  growth  of  interstitial  tissue  that  ulti- 
mately scarcely  a  trace  of  secreting  tissue  remains.  In  a  characteristic  case, 
studied  by  Henry  and  myself,  the  greater  portion  of  the  lining  membrane 
of  the  stomach  was  converted  into  a  perfectly  smooth,  cuticular  structure, 
showing  no  trace  whatever  of  glandular  elements,  with  enormous  hjrpertrophy 
of  the  muscularis  mucosae,  and  here  and  there  formation  of  cysts.  In  the 
other  form,  with  identical  atrophy  and  cyst  formation,  there  is  enormous 
increase  in  the  connective  tissue,  and  the  stomach  may  be  so  contracted  that 
it  does  not  hold  more  than  a  couple  of  ounces.  The  walls  may  measure  from 
2  to  3  cm.;  the  greatest  increase  in  thickness  is  in  the  submucosa,  but  the 
hypertrophy  also  extends  to  the  muscular  layers.  A  similar  affection  may 
coexist  in  the  caecum  and  colon.  The  condition  may  be  difficult  to  distinguish 
from  diffuse  carcinoma.  There  may  be  also  proliferative  peritonitis,  with 
perihepatitis,  perisplenitis,  and  ascites.  While  one  is  not  justified  in  sapng 
that  all  cases  of  cirrhosis  of  the  stomach  represent  a  final  stage  in  the  history 
of  a  chronic  catarrh,  it  is  true  that  in  most  cases  the  process  is  associated 
with  atrophy  of  the  gastric  mucosa,  while  the  history  indicates  the  existence 
of  chronic  dyspepsia. 

Symptoms. — ^The  affection  persists  for  an  indefinite  period,  and,  as  is  the 
case  with  most  chronic  diseases,  changes  from  time  to  time.  The  appetite 
is  variable,  sometimes  greatly  impaired,  at  others  very  good.  Among  early 
s}Tnptom8  are  feelings  of  distress  or  oppression  after  eating,  which  may  be- 
come aggravated  and  amount  to  actual  pain.  When  the  stomach  is  empty 
there  may  also  be  a  painful  feeling.  The  pain  differs  in  different  cases,  and 
may  be  trifling  or  of  extreme  severity.  When  localized  and  felt  beneath  the 
frtemum  or  in  the  precordial  region  it  is  known  as  heart-bum  or  sometimes 
cardialgia.  There  is  pain  on  pressure  over  the  stomach,  usually  diffuse  and 
not  severe.  The  tongue  is  coated,  and  the  patient  complains  of  a  bad  taste  in 
the  mouth.  The  tip  and  margin  of  the  tongue  are  very  often  red.  Associated 
with  this  catarrhal  stomatitis  there  may  be  an  increase  in  the  salivary  and 
pharyngeal  secretions.  Nausea  is  an  early  symptom,  and  is  particularly  apt 
to  occur  in  the  morning  hours.  It  is  not,  however,  nearly  so  constant  a  symp- 
tom in  chronic  gastritis  as  in  cancer  of  the  stomach,  and  in  mild  grades  of  the 
affection  it  may  not  occur  at  all.  Eructation  of  gas,  which  may  continue  for 
some  hours  after  taking  food,  is  a  very  prominent  feature  in  cases  of  so-called 
flatulent  dyspepsia,  and  there  may  be  marked  distention  of  the  intestines. 
With  the  gas,  bitter  fluids  may  be  brought  up.  Vomiting,  which  is  not  very 
frequent,  occurs  either  immediately  after  eating  or  an  hour  or  two  later. 
In  the  chronic  catarrh  of  old  topers  a  bout  of  morning  vomiting  is  common, 
in  which  a  slimy  mucus  is  brought  up.  The  vomitus  consists  of  food  in 
varknis  stages  of  digestion  and  slimy  mucus,  and  the  chemical  examination 
shows  the  presence  of  abnormal  acids,  such  as  butyric,  or  even  acetic,  in 
addition  to  lactic  acid,  while  the  hydr6chloric  acid,  if  indeed  it  be  present. 
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IB  much  reduced  in  (^^anHt^^  TUe  dige!*tion  may  be  much  deUiyed,  and  onj 
waahing  out  the  stomach  ai?  late  as  sevea  hours  after  eating,  portions  of  fo 
are  still  prej^eiit.  TW  proluiigtxl  retention  favors  decom  posit  ion »  the  stomarJil 
becomes  distended  with  gn^,  and  this,  with  the  chronic  catarrh,  may  induiel 
graflually  *m  atony  of  the  muscular  walls.  The  absorption  h  slow.  an<ll 
iodide  of  potassium,  given  in  capsules,  which  should  normally  reach  the  saliva^ 
within  fifteen  minutes,  may  not  be  evident  for  more  than  half  an  hour. 

Constipation  is  usually  present,  but  in  some  in.stances  then^  i^  dirtrrhfi'a,| 
and  undigested  food  passes  rapidly  through  the  bowels.     The  urine  i^  of  tea 
scanty,  high-colored,  and  deposits  a  heavy  sediment  of  urates. 

Of  other  symptoms  headache  is  common,  and  the  patient  feel-*  cnn-tantli 
out  of  sorts,  indisposed  for  exertion,  and  low-spirited.     In  aggravated  ciL^e^J 
melancholia  may   oi-cur.     Trousseau  called   attentiun   to  the  occurrence  of 
vertigo,  a  marked  feature  in  certain  caises.     The  pulse  is  small,  K>raetimii 
alow,  and  there  may  be  palpitation  of  the  heart.     Fever  doea  not  occurj 
Cough   is  sometimes   present.  l>ut   the  so-calle<l   stomach  cough  of  chronic 
dyspeptics  is  in  all  probability  dependent  upr>n  pharyngeal  irritation. 

The  Gastric  Conttnts, — The  fasting  stomach  may  be  empty  or  it  mayi 
contain  much  mucus — fiastritu^  muciparn  of  Boas.  Tn  the  test  breakfa^t^ 
with<lrawn  in  an  honr,  the  HCl  is  usually  diminished,  though  it  may  be  nor- 
mal^ — gastritis  acida.  In  other  cases  the  free  HOI  may  be  absent — ' 
atmeUa,  While  in  the  advanced  fonns  of  atrophy  of  the  mucosa  tb«M 
be  neither  acids  nor  ferments — gastritis  atrophicans. 

The  motor  function  of  the  stomach  is  not  usually  much  impain^L 

The  symptoms  of  atrophy  of  tlie  njueous  membrane  of  the  stomach,  vritit 
or  without  contraction  of  the  nrgan,  are  very  complex,  and  can  not  lie  said 
to  present  a  uniform  picture.     The  majority  of  the  cases  present  the  symp- 
toms of  an  aggravated  chronic  dyspepsia,  nften  of  such  severity  that  eimccrj 
is  suspected.     In  one  of  the  cases  which  I  examiutHi.  the  persistent  disitr**^*! 
after  ealing,  the  vomiting,  and  the  gradual  los.s  of  fle>h  and  strength,  v<*ry| 
naturally  led  to  this  diagnosis,  but  the  duration  of  the  disea^ie  far  exceeded 
that  of  ordinary  carcinoma.    In  the  cirrhotic  form  the  tmnor  masi*  may  som*?-J 
times  be  felt.     In  atrophy  of  the  stomach,  whether  associatetl  with  clrrhosi! 
or  not,  the  clinical  yjicture  may  be  that  of  a  severe  anaemia.     As  early  a§^ 
1800,  Flint  called  attention  to  this  connection  between  atrophy  of  the  gnstric 
tubule,^  and  ansemia,  an  observation  which  Fenwick  and  others  hate  amply  j 
confirrTHrKL 

Dia^osis. — ^Ewald  distinguishes  three  forms  of  chronic  gaatritis:    (1) 
Simple  gastritis;  <2)  mucous  (schleimigfi)  gastritis;  (3)  atrophic  gastritia. 

In    (1)    the  fa;sting  stomach  contains  only  a  small  quantity  of  a  slinifj 
fluid,  while  after  the  test  breakfast  the  HCl  is  diminished  in  quantity 
may  be  absent.    Lactic  acid  and  the  fatty  acids  may  he  present.    After  B<iia«**1 
more  rigid  test  meal  the  organic  acids  are  rarely  found.     The  pc|:Nii]n  and 
rennet  are  always  present. 

In  {2)  the  acidity  is  always  slight  and  the  condition  is  distingoi^li.*^^  fr 
(1)  chiefly  by  the  large  amount  of  mucus  present. 

In  (3)  the  fasting  stomach  is  generally  empty,  while  after  the  lest  break- 
fast HCl,  pepsin,  and  the  curdling  ferment  are  wholly  wanting. 

The  diagnosis  of  cancer  of  the  atomach  from  chronic  gastritis  may  be  wiy 
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diflScnlt  when  a  tumor  is  not  present.  The  eases  require  most  careful  study, 
and  it  may  take  several  months  before  a  decision  can  be  reached. 

Treatment. — When  possible  the  cause  in  each  case  should  be  ascertained 
and  an  attempt  made  to  determine  the  special  form  of  indigestion.  Usually 
there  is  no  difficulty  in  differentiating  the  ordinary  catarrhal  and  the  nervous 
varieties.  A  careful  study  of  the  phenomena  of  digestion  in  the  way  already 
laid  down,  though  not  essential  in  every  instance,  should  certainly  be  carried 
out  in  the  more  obstinate  and  obscure  forms.  Two  important  questions  should 
be  asked  of  every  dyspeptic — first,  as  to  the  time  taken  at  his  meals;  and, 
second,  as  to  the  quantity  he  eats.  Practically  a  large  majority  of  all  cases 
of  disturbed  digestion  come  from  hasty  and  imperfect  mastication  of  the  food 
and  from  overeating.  Especial  stress  should  be  laid  upon  the  former  point. 
In  some  instances  it  will  alone  suffice  to  cure  dyspepsia  if  the  patient  will 
count  a  certain  number  before  swallowing  each  mouthful.  The  second  point 
is  of  even  greater  importance.  People  habitually  eat  too  much,  and  it  is 
probably  true  that  a  greater  number  of  maladies  arise  from  excess  in  eating 
than  from  excess  in  drinking.  Chittenden's  researches  have  shown  that  we 
require  much  less  nitrogenous  food  to  maintain  a  standard  of  perfect  health 
— a  lesson  that  the  Hindoos  and  Japanese  have  also  taught  us.  George 
Che}Tie's  thirteenth  aphorism  contains  a  volume  of  dietetic  wisdom :  "  Every 
ici^e  man,  after  Fifty,  ought  to  begin  to  lessen  at  least  the  quantity  of  his 
Aliment,  and  if  he  would  continue  free  of  great  and  dangerous  Distempers 
and  preserve  his  Senses  and  Faculties  clear  to  the  last  he  ought  every  seven 
years  go  on  abateing  gradually  and  sensibly,  and  at  last  descend  out  of  Life 
as  he  ascended  into  it,  even  into  the  Child's  Diet." 

(a)  General  and  Dietetic. — A  careful  and  systematically  arranged  diet- 
ary is  the  first,  sometimes  the  only,  essential  in  the  treatment  of  a  case  of 
chronic  dyspepsia.  It  is  impossible  to  lay  down  rules  applicable  to  all  cases. 
Individuals  differ  extraordinarily  in  their  capability  of  digesting  different 
articles  of  food,  and  there  is  much  truth  in  the  old  adage,  "  One  man's  food 
is  another  man's  poison."  The  individual  preferences  for  different  articles 
of  food  should  be  permitted  in  the  milder  forms.  Physicians  have  probably 
been  too  arbitrary  in  this  direction,  and  have  not  yielded  sufficiently  to  the 
intimations  given  by  the  appetite  and  desires  of  the  patient. 

A  rigid  milk  diet  may  be  tried.  "  Milk  and  sweet  sound  Blood  differ  in 
nothing  but  in  Color:  Milk  is  Blood"  (George  Cheyne).  In  the  forms  asso- 
ciated with  Bright's  disease  and  chronic  portal  congestion,  as  well  as  in  many 
instances  in  which  the  dyspepsia  is  part  of  a  neurasthenic  or  hysterical  trouble, 
this  plan  in  conjunction  with  rest  is  most  efficacious.  If  milk  is  not  digested 
well  it  may  be  diluted  one-third  with  soda  water  or  Vichy,  or  5  to  10  grains 
of  carbonate  of  soda,  or  a  pinch  of  salt  may  be  added  to  each  tumblerful.  In 
many  cases  the  milk  from  which  the  cream  has  been  taken  is  better  borne. 
Buttermilk  is  particularly  suitable,  but  can  rarely  be  taken  for  so  long  a  time 
alone,  as  patients  tire  of  it  much  more  readily  than  they  do  of  ordinar}'  milk. 
Not  only  can  the  general  nutrition  be  maintained  on  this  diet,  but  patients 
sometimes  increase  in  weight,  and  the  unpleasant  gastric  symptoms  disappear 
entirely.  It  should  be  given  at  fixed  hours  and  in  definite  quantities.  A  pa- 
tient may  take  6  or  8  ounces  every  three  hours.  The  amount  necessary  varies 
a  good  deal,  but  at  least  3  to  5  pints  should  be  given  in  the  twenty-four  hours. 
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This  form  of  diet  is  not,  m  a  rule,  well  borne  when  there  is  a  tendency  to 
dilatation  of  the  stomach.  The  milk  may  be  previously  peptonized,  but  it  Is 
impossible  to  feed  a  chronic  dyi>i>cptic  in  this  way.  The  stools  should  be 
carefully  watched,  and  if  more  milk  is  taken  than  can  be  digested  it  is  well 
to  supplement  the  diet  with  eggs  and  dry  toast  or  biscuits. 

In  a  large  proportion  of  the  cases  of  clironic  indigestion  it  is  not  necoeaaiy 
to  annoy  the  patient  with  Buch  strict  dietaries.  It  may  be  quite  sufficient  to 
cut  off  certain  articles  of  food.  Thus,  if  there  are  acid  eructations  or  flatu- 
lenc}%  the  farinaceous  foods  should  be  restricted,  particularly  potatcK*s  and 
the  coarser  vegetables.  A  fruitful  8ource  of  indigestion  is  the  hot  bread  which, 
in  different  forms,  is  regarded  as  an  essential  part  of  an  American  breakfast. 
This,  as  well  as  the  various  forms  of  pancakes,  pies  and  tartj*,  with  heavy 
pai^try,  and  fried  articles  of  all  sorts,  shoubl  \ye  strictly  forbidden.  As  a  role, 
wliite  bread,  toasted,  is  more  readily  digested  than  bread  made  from  the  whole 
meal.  Persons,  however,  differ  very  much  in  this  respect,  and  the  Graham 
or  brown  bre^d  is  for  many  people  most  digestible.  Sugar  and  very  sweel 
articles  of  food  should  l>e  taken  in  great  moderation  or  avoided  altogether 
by  persons  with  chroritc  dyspepsia.  Many  instances  of  aggravated  indigestion 
have  come  to  my  notice  due  to  the  prevalent  practice  of  eating  largely  of 
ice-cream.  One  of  the  most  powerful  enemies  of  the  American  stomach  in 
the  present  day  is  the  soda-water  fountain,  which  has  usurped  so  important 
a  place  in  the  apothecary  shop. 

Fats,  wit-h  the  exception  of  a  moderate  amount  of  good  butter,  very  fat 
meat^,  and  thick,  greasy  soups  should  be  avoided.  Ripe  fruit  in  moderation 
is  often  advantageous,  particularly  when  cooked.  Bananas  are  not.  as  a  rule, 
well  borne.  Strawberries  are  to  many  persons  a  cause  of  an  annual  attack  of 
indigestion  and  sore  tliroat  in  the  spring  months. 

As  stated,  in  the  matter  of  special  articles  of  food  it  is  impossible  to  lay 
do^Ti  rigid  rules,  and  it  is  the  common  experience  that  one  pal  lent  with 
indigestion  will  take  with  impunity  the  very  articles  which  cause  the  greatest 
distress  to  another. 

Another  detail  of  importance  which  may  be  mentioned  in  this  connection 
is  the  general  hygienic  management  of  dyspeptics.  These  patients  are  often 
introsfiective,  dwelling  in  a  morbid  manner  on  their  symptoms,  and  mneh 
inclined  to  take  a  despondent  view  of  their  condition.  Very  little  progrew 
can  be  made  unless  the  physician  gains  their  confidence  from  the  outaet. 
Their  fears  and  whims  should  not  be  made  too  light  of  or  ridicule*!.  Sys- 
tematic exercise,  carefully  regulated,  particularly  when,  as  at  watering  plaieM, 
it  is  combined  with  a  restricted  diet,  is  of  special  service.  Change  of  air  and 
occupation,  a  prolonged  sea  voyage,  or  a  summer  in  the  mountains  will  some- 
times cure  the  most  obstinate  dyspepsia, 

(6)  Mkdicixju:.. — The  special  thera|>eutic  measures  may  be  divided  into 
those  which  attempt  to  replace  in  the  digestive  juices  important  e1ement« 
which  are  lacking  and  those  which  stimulate  the  weaker  -         orgaiL 

In  the  tirst  group  come  the  hydrochloric  acid  and   i  are  so 

freely  employed  in  dyspepsia.  The  fornier  is  the  most  important.  It  fa  tba 
ingredient  in  the  gastric  juice  mf>st  commonly  deficient.  It  is  not  unly  neow- 
fiary  for  iU  own  important  actioTis,  but  its  prcss^nce  is  intimately  a^i^xfialed 
wi!h  that  of  the  {wpsin,  as  it  is  only  in  the  presence  of  a  sufficient  qoantiljr 
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that  the  pepsinogen  is  converted  into  the  active  digestive  ferment.  It  is  best 
given  as  the  dilute  acid  taken  in  somewhat  larger  quantities  than  are  usually 
advised.  Ewald  recommends  large  doses — of  from  90  to  100  drops — at  in- 
tervals of  fifteen  minutes  after  the  meals.  Leube  and  Riegel  advise  smaller 
doses.  Probably  from  15  to  20  drops  is  sufficient.  The  prolonged  use  of  it 
does  not  appear  to  bte  in  any  way  hurtful.  The  use,  however,  should  be  re- 
stricted to  cases  of  neurosis  and  atrophy  of  the  mucous  membrane.  In  actual 
gastritis  its  value  is  doubtful. 

Nitrate  of  silver  is  a  good  remedy  in  some  cases,  used  in  solution  in  the 
lavage  (1  to  1,500  or  1  to  2,000),  or  in  pill  form,  one-eighth  to  one- fourth 
of  a  grain  three  times  a  day.  For  many  years  Pepper  advocated  the  more 
extended  use  of  this  drug  in  chronic  gastritis.  I  have  seen  an  instance  of 
argyria  after  its  protracted  use. 

The  digestive  ferments :  These  are  extensively  employed  to  strengthen  the 
weakened  gastric  and  intestinal  secretions.  The  use  of  pepsin,  according  to 
Ewald,  may  be  limited  to  the  cases  of  advanced  mucous  catarrh  and  the  in- 
stances of  atrophy  of  the  stomach,  in  w^hich  it  should  be  given,  in  doses  of 
from  10  to  15  grains,  with  dilute  hydrochloric  acid  a  quarter  of  an  hour  after 
meals.  It  may  be  used  in  various  different  forms,  either  as  a  powder  or  in 
solution  or  given  with  the  acid.     The  powder  is  much  more  certain. 

Pancreatin  is  of  equal  or  even  greater  value  than  the  pepsin.  Pains 
should  be  taken  to  use  a  good  article,  such  as  that  prepared  by  Merck.  It 
>hould  be  given  in  doses  of  from  15  to  20  grains,  in  combination  with  bicar- 
lionate  of  soda.  It  is  conveniently  administered  in  tablets,  each  of  which 
contains  5  grains  of  the  pancreatin  and  the  soda,  and  of  these  two  or  three 
may  l>e  taken  fifteen  or  twenty  minutes  after  each  meal.  Ptyalin  and  diastase 
are  particularly  indicated  when  the  acid  is  excessive.  The  action  of  the 
former  continues  in  the  stomach  during  normal  digestion.  The  malt  diastase 
is  often  very  serviceable  given  with  alkalies. 

Of  measures  which  stimulate  the  glandular  activity  in  chronic  dyspepsia 
lavage  is  l)y  far  the  most  important,  particularly  in  the  forms  characterizied 
hy  the  secretion  of  a  large  quantity  of  mucus.  Lukewarm  water  should  be 
used,  or,  if  there  is  much  mucus,  a  l-per-cent  salt  solution,  or  a  3-  to  5-per- 
(i»nt  solution  of  bicarbonate  of  soda.  If  there  is  much  fermentation  the 
3-i)er-cent  solution  of  boric  acid  may  be  used,  or  a  dilute  solution  of  carbolic 
acid.  It  is  l)est  employed  in  the  morning  on  an  empty  stomach,  or  in  the 
evening  some  hours  after  the  last  meal.  It  is  perhaps  preferable  in  the  mom-, 
ing,  except  in  those  cases  in  which  there  is  much  nocturnal  distress  and  flatu- 
lency. Once  a  day  is,  as  a  rule,  sutticient,  or.  in  the  case  of  delicate  persons, 
I'very  second  day.  The  irrigation  may  be  continued  until  the  water  which 
comes  away  is  (|uite  clear.  It  is  not  necessary  to  remove  all  the  fluid  after 
the  irrigation. 

While  perhaps  in  some  hands  this  measure  has  been  carried  to  extremes, 
it  is  one  of  such  extraordinary  value  in  certain  cases  that  it  should  be  more 
widely  employed  by  practitioners.  When  there  is  an  insuperable  objection  to 
lavage  a  substitute  may  be  used  in  the  form  of  warm  alkaline  drinks,  taken 
slowly  in  the  early  morning  or  the  last  thing  at  night. 

Of  medicines  which  stimulate  the  gastric  secretion  the  most  important  are 
the  bitter  tonics,  such  as  qnassia,  gentian,  calumbia,  cundurango,  ipecacuanha, 
81 
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gtrychnia,  and  cardamnrnst.  Tht\^  are  probably  of  more  value  in  chronic  ga^ 
iritis  than  the  hydrochloric  acid.  Of  these  strj'chnia  is  the*  nio?it  powerful, 
though  none  of  them  have  prol>ably  any  very  great  stimulating  action  on  the 
ftecretion,  and  influence  ratlier  the  appetite  than  the  digestion.  Of  ^tornaehiea 
which  arc  believed  to  favorably  influence  dii^esiion  the  nv»st  important  nn^ 
alcohol  and  comiiKni  salt.  The  former  would  appear  to  act  in  moderate  quan- 
tities by  increasing  the  acid  in  the  gastric  juice,  and  with  it  probably  th*^ 
fjcpsin  formation.  Others  hold  that  it  is  not  sa  much  the  georetory  a.^  thc^ 
motor  function  of  the  stomach  which  the  alcohol  stimulatcii.  In  nuiflerat^ 
quantities  it  has  certainly  no  directly  injurious  influence  on  the  digesii¥e 
processes.  Special  care  should  lie  taken,  however,  in  ordering  alcohol  to  dy^ 
j)epties.  If  a  patient  has  bw^n  in  the  habit  of  taking  l>eer  or  light  wines  or 
stimulants  with  his  meals,  the  practice  may  be  continued  if  moderate  quanH* 
ties  are  taken.  Beer,  as  a  rule,  h  not  well  borne.  A  dry  sherry  or  a  glaan 
of  claret  is  preferable.  In  the  ea^  of  women  with  any  form  of  dyspepsia 
stimulants  should  be  employed  with  the  greatest  caution,  and  the  practitioner 
should  know  his  patient  well  before  ordering  alcoboL 

The  importance  of  salt  in  gastric  digestion  rests  upon  the  fact  that  it^ 
presence  is  essential  in  the  formation  of  the  hydrfK-hloric  acid.  An  increa?*^ 
in  its  use  may  be  advised  in  all  cases  of  chronic  dys])epsia  in  which  the  add 
is  defective. 

Treatment  of  Special  Conditions. — Fermeniaiion  and  FlaiuUncy. — ^When 
the  digestion  is  slow  or  iuiperfcct,  fermentation  goes  on  in  the  contents,  with 
the  formation  of  gas  and  the  production  of  lactic,  butyric,  and  acetic  acids. 
For  the  treatment  of  this  condition  careful  dieting  may  suffice,  particularly 
forbidding  such  articles  as  tea,  pastry,  and  the  coarser  vegetables.  It  is  usually 
combined  with  pyrosis,  in  which  the  acid  fluids  are  brought  into  the  mouth. 
Bismuth  and  carbonate  of  soda  sometimes  suflice  to  rtdieve  the  condition. 
Tliv^nol,  creasote,  and  carbolic  acid  may  be  employed.  For  acid  dysf>epsia 
Sir  William  Roberts  recommends  the  bismuth  lozenge  of  the  British  Pharma- 1 
copceia,  the  antacid  properties  of  w^hich  dejjend  on  chalk  and  bicarlw>nati*  of 
soda.  It  should  be  taken  an  hour  nr  two  after  meals,  and  only  when  the  pain 
and  uneasiness  are  present.  The  burnt  magnesia  is  also  a  good  reniedy. 
Glycerin  in  from  20-  to  60-minim  doses,  the  essential  oils,  animal  charcoal 
alone  or  in  combination  willi  compound  cinnamon  powder,  may  be  triciL 
If  there  is  much  pain,  chloroform  in  2t»-minim  doses  or  a  teaspoonful 
of  Hoffman's  anod>Tie  may  l>e  use<L  In  obstinate  ca^^^i  lav  ago  is 
indicated  and  is  sometimes  striking  in  its  effects.  Alkaline  solutions  may 
be  used. 

Yomiiing  is  not  a  feature  which  often  calls  for  treatment  in  chronic  dys-i 
pepsia ;  sometimes   in  children   it   is  a  persistent  srmptom.     Crejisotr  and 
carbolic  acid  in  drop  doses,  a  few  drops  of  chloroform  or  of  dilute  hyflri>-i 
cyanic  acid,  cocaine,  bismuth,  and  oxalate  of  cerium  may  l>e  iise<l.     If  ohsti^l 
nate,  the  stomach  should  be  washed  out  daily. 

Constipation  is  a  frequent  and  troublesome  feature  of  mo^t  forms  of  illdt* 
geation.  Occasionally  small  dose^  of  mercury,  po<IophyUin,  the  laxative  min* 
eral  waters,  sulphur,  and  cascara  may  1m»  employed.  tflyr<»rin  suppr^sitorfefl 
or  the  injection  f»f  from  half  a  teaspoonful  to  a  tijasptxjnful  of  glyctTiu  is 
rery  eflicacious. 


DISEASES  OF  THE  STOMACH,  467 

Many  cases  of  chronic  dyspepsia  are  greatly  benefited  by  the  use  of  mineral 
waters,  particularly  a  residence  at  the  springs  with  a  careful  supervision  of 
the  diet  and  systematic  exercise.  The  strict  regime  of  certain  German  Spas 
is  particularly  advantageous  in  the  cases  in  which  the  chronic  dyspepsia  has 
resulted  from  excess  in  eating  and  in  drinking.  Kissingen,  Carlsbad,  Ems, 
and  Wiesbaden  are  to  be  specially  recommended. 

UL    DILATATION   OF   THE   STOMACH   (Qastrectasis). 

Etiology. — This  may  occur  either  as  an  acute  or  a  chronic  condition. 

Acute  dilatation  is  a  rare  condition,  described  by  Hilton  Fagge,  char- 
acterized by  sudden  onset,  vomiting  of  enormous  quantities  of  fluid,  and 
symptoms  of  collapse.  Campbell  Thomson  has  collected  44  cases  from  the 
literature,  16  of  which  followed  injury  or  operation.  The  prognosis  is  bad. 
It  seems  to  be  a  paralytic  distention,  but  the  cause  is  obscure.  Allbutt  men- 
tions a  remarkable  instance  of  acute  dilatation  of  the  stomach  under  the  .care 
of  Broadbent,  in  which  8  pints  of  fluid  were  siphoned  from  the  stomach. 
"  No  sooner,  however,  was  this  volume  of  fluid  removed  than  the  stomach 
began  to  refill,  and  was  rapidly  distended  again  to  its  former  dimensions.'' 

Chroxic  dilatation  results  from :  (a)  Pyloric  obstruction  due  to  nar- 
rowing of  the  orifice  or  of  the  duodenum  by  the  cicatrization  of  an  ulcer, 
hypertrophic  stenosis  of  the  pylorus  (whether  cancerous  or  simple),  congeni- 
tal stricture,  or  occasionally  by  pressure  from  without  of  a  tumor  or  of  a 
floating  kidney.  Without  any  organic  disease  the  pylorus  may  be  tilted  up 
by  adhesion  to  the  liver  or  gall-bladder,  or  the  stomach  may  be  so  dilated  that 
the  pylorus  is  dragged  down  and  kinked.  Adhesions  about  the  gall-bladder 
may  extend  along  the  adjacent  parts  of  the  stomach  and  hitch  up  the  pylorus 
into  the  hilus  of  the  liver,  forming  a  very  acute  kink,  (b)  Relative  or  abso- 
lute insufficiency  of  the  muscular  power  of  the  stomach,  due  on  the  one  hand 
to  repeated  overfilling  of  the  organ  with  food  and  drink  (Ueberanstrengung 
des  Magens,  Striimpell),  and  on  the  other  to  atony  of  the  coats  induced  by 
chronic  inflammation  or  degeneration  of  impaired  nutrition,  the  result  of 
constitutional  affections,  as  cancer,  tuberculosis,  anaemia,  etc. 

It  is  important  to  distinguish  between  a  dilated  stomach  and  a  displaced 
organ,  which  will  be  considered  under  the  section  on  enteroptosis. 

The  most  extreme  forms  are  met  with  in  the  first  group,  and  most  com- 
monly as  a  sequence  of  the  cicatricial  contraction  of  an  ulcer.  There  may 
be  considerable  stenosis  without  much  dilatation,  the  obstruction  being  com- 
pensated by  hypertrophy  of  the  muscular  coats.  Considerable  attention  has 
been  directed  in  Germany  by  Litten,  Ewald,  and  others  to  the  association  of 
dilatation  with  dislocation  of  the  right  kidney. 

In  the  second  group,  due  to  atony  of  the  muscular  coats,  we  must  distin- 
guish bet\<^een  instances  in  which  the  stomach  is  simply  enlarged  and  those 
with  actual  dilatation,  conditions  characterized  by  Ewald  as  megalogastrie 
and  gastrectasis  respectively.  The  size  of  the  stomach  varies  greatly  in  differ- 
ent individuals,  and  the  maximum  capacity  of  a  normal  organ  Ewald  places 
at  about  1,600  cc.    Measurements  above  this  point  indicate  absolute  dilatation. 

Atonic  dilatation  of  the  stomach  may  result  from  weakness  of  the  coats, 
due  to  repeated  overdistention  or  to  chronic  catarrh  of  the  mucous  membrane. 
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or  to  the  general  muscular  debility  which  is  associated  with  chronic  wutini; 
disorders  of  all  t*ort^.  The  combination  of  chronic  gastric  catarrh  iritb  otit* 
fcinling  and  excessive  drinking  is  one  of  the  most  fruitful  gourees  of  atonic 
dilatation,  as  pointetl  ont  by  Nonnm  The  condition  is  frequently  seen  m 
diabetics,  in  the  insane,  and  in  beer-drinkers.  In  Germany  this  form  i*^  tm 
eomrnon  in  men  employetl  in  the  breweries.  Possibly  muscular  weakne^«  of 
the  coats  may  result  in  some  ca^es  from  dJ8tnrl>ed  innervation.  DilatAtMm 
of  the  stomach  U  mo^t  frequent  in  middle-aged  or  elderly  persons,  hut  ih*' 
condition  is  not  uncommon  in  children,  especially  in  assixiation  with  rickrt* 

Symptoms. — In  atonic  dilataiion   there  may  l^e  no  symptoms  w^' 
even  with  a  ver>'  greatly  enlarged  organ;  more  frequently  there  are  ti;.  - 
eiateil  frtituros  of  neurasthenia,  enteroptosis,  and  nervous  dyspepsia ;  while  in 
a  thirtl  grtiup  t!  l>e  all  the  symptoms  ot  pyloric  obstruction — ^voniitio^ 

of  enormous  qu  .  etc-     There  is  no  limit  to  the  capacity  of  the  or«3io 

in  tills  ctmditiou.  ttoaid  and  Pv^le  mention  an  instfmee  in  which  the  stomneh 
held  TO  pints! 

The  ftti turns  of  p^flime  oMruciion,  from  whatever  cause,  are  lisuaUy  vm 
«videilt%     Ogp^epaui  ia  {wwent  In  nearly  all  cases,  and  there  are  feel 
diiti^sd  ud  mMOmmts$  m  the  region  of  the  stomaclu    The  fmtient  mn} 
plain  much  of  bunker  and  thirst  and  eat  and  drink  freely.    The  most  chamc* 
tmstic  syuiptoin  is  the  ttimitiBg  at  intervals  of  enormous  quantities  of  liqtiid 
and  ot  ftHid,  amouniin^  sooMtiniea  to  four  or  more  litres.     The  materia!  i* 
olMi  of  a  dark-grayish  crfor,  with  a  characteristic  sour  otlor  due 
waegtmifi  acids  pv^^^ent,  and  mntains  mucus  and  remnanti^  of  food.    On 
iBg  it  si^ttnilns  into  three  lam^  the  low&i  consisting  of  ford,  the  r 
«if  a  tuvUd,  darfc^gray  llnid,  and  tba  appenaost  of  a  brownish  fn^h, 
mbfvvK^ifkical  txaminatioa  shov^  a  larfs  tmety  of  Imcteria,  y^ti&t  fungi,  j 
lh»  «anHiia  T«tttnc«U.    Thftv  may  abo  be  dustry  stonea,  plum  stoneg,  i 

TW  I^TdRwUaiie  acid  may  be  absent,  diiainishfd^  normal,  or  in 
mWMKl^  i|peA  Urn  mwm  of  tbedilaliasim.    The  fomenution  prodaod^  I 
bttt^rriev  ud.  ptrnftly,.  t«lic  add  aad  ^mom  gases. 

la  <\^as^«wi»ca  a(  the  anutt  amaam  of  ttaid  which  passes  from  tbi^  sta 
avh  9€  it  eUjatheJ  thope  ai«  ^naglipalMMU  scanty  ttrine,  and  extreme  < 
f4  the  tffeift.    The  gmmui  aatfitiM  ol  the  patient  supers  greatly ;  tbemt 
ft  i^ll  end  einaglki,  ead  Uk  aove  eases  the  moA  eitreme  emaeiatiotL 
lea^lm  Mai^r  will  be  uwiidifid  in  the  eKtim  on  that  disease. 

l^itimMi.  Sl^xs>-»laipirliaa. — The  abdomen  maj  be  targe  and 
^^  lEwatagt  y  awttwa  mmnim  bdear  the  navel  la  f  1 
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the  auMU  cmrratmvt  a  «e«Nifie  el  iadbes  bdoiv  the  ea^form  camiage.  lad 
ipmim  Kmrm»mt9  parniag  ibiitailf  bmm  the  tip  «r  the  tenth  rib  oa 
«idk  twmd  die  f^ktms  mA  Am  tmmmg  n/mmid  to  the  ri^l  eoatal 
t^Mk«lihaN^vniAMlba1ddett«heiapartBimo^  Teijr 

th^  ilMtt9«i»  ^my  be  wmk^  db  tw.    Jbrtiia  peristakfe  maj  be  mn 

vwfaiC  Ife^  «we»  P^s^  f^^^  ^^  ^  n^V    Occasionally 
^m^>»>  «MiOf  W  «w«a.    Im  cmtm  wi  itrietmw>  pattiealariT  of  hrpertn^ie 
aA  IW  yaf%«lateie  arai«  naefaaa  Ae  pwiona^  the  taoMir-like  thi 

b»  jfetiatftly  mm  Ihii^^h  ^  tibia  ibdawtniil  waa    To 
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the  peristalsis  the  abdomen  may  be  flipped  with  a  wet  towel.  Inflation  may 
be  practised  with  carbonic-acid  gas.  A  small  teaspoonful  of  tartaric  acid 
dissolved  in  an  ounce  of  water  is  flrst  given,  then  a  rather  larger  quantity  of 
bicarbonate  of  soda.  In  many  cases,  particularly  in  thin  persons,  the  outline 
of  the  dilated  stomacli  stands  out  with  great  distinctness,  and  waves  of  peri- 
stalsis are  seen  in  it. 

Palpation. — ^The  peristalsis  may  be  felt,  and  usually  in  stenosis  the  tumor 
is  evident  at  the  pylorus.  The  resistance  of  a  dilated  stomach  is  peculiar, 
and  has  been  aptly  compared  to  that  of  an  air  cushion.  Bimanual  palpation 
elicits  a  splashing  sound — clapotage — ^which  is,  of  course,  not  distinctive,  as 
it  can  be  obtained  whenever  there  is  much  liquid  and  air  in  the  organ.  The 
splashing  may  be  very  loud,  and  the  patient  may  produce  it  himself  by  sud- 
denly depressing  the  diaphragm,  or  it  may  be  readily  obtained  by  shaking 
him.    The  gurgling  of  gas  through  the  pylorus  may  be  felt. 

Percussion. — The  note  is  tympanitic  over  the  greater  portion  of  a  dilated 
stomach ;  in  the  dependent  part  the  note  is  flat.  In  the  upright  position  the 
percussion  should  be  made  from  above  downward,  in  the  left  parasternal  line, 
until  a  change  in  resonance  is  reached.  The  line  of  this  should  be  marked, 
and  the  patient  examined  in  the  recumbent  position,  when  it  will  be  found 
to  have  altered  its  level.  When  this  is  on  a  line  with  the  navel  or  below  it, 
dilatation  of  the  stomach  may  generally  be  assumed  to  exist.  The  fluid  may 
be  withdrawn  from  the  stomach  with  a  tube,  and  the  dulness  so  made  to 
disappear,  or  it  may  be  increased  by  pouring  in  more  fluid.  In  cases  of  doubt 
tlie  organ  should  be  artificially  distended  with  carbonic-acid  gas  in  the  manner 
described  above.  The  most  accurate  method  of  determining  the  size  of  the 
stomach  is  by  inflation  through  a  stomach-tube  with  a  Davidson's  syringe. 
Pacanowski  has  sho\vn  that  the  greatest  vertical  diameter  of  gastric  resonance 
in  the  normal  stomach  varies  from  10  to  14  cm.  in  the  male  and  is  about  10 
cm.  in  the  female. 

Auscultation. — The  clapotage  or  succussion  can  be  obtained  readily.  Fre- 
quently a  curious  sizzling  sound  is  present,  not  unlike  that  heard  when 
the  ear  is  placed  over  a  soda-water  bottle  when  first  opened.  It  can  be  heard 
naturally,  and  is  usually  evident  when  the  artificial  gas  is  being  generated. 
The  heart  sounds  may  sometimes  be  transmitted  with  great  clearness  and 
with  a  metallic  quality. 

Mensuration  may  be  used  by  passing  a  hard  sound  into  the  stomach  until 
the  greater  curvature  is  reached.  Normally  it  rarely  passes  more  than  60  cm., 
measured  from  the  teeth,  but  in  cases  of  dilatation  it  may  pass  as  much 
as  70  cm. 

Diafipiosis. — ^The  diagnosis  can  usually  be  made  without  much  difficulty. 
I  would  like  to  emphasize  again  the  great  value  of  inspection,  particularly 
in  combination  with  inflation  of  the  stomach  with  carbonic-acid  gas.  Curious 
errors,  however,  are  on  record,  one  of  the  most  remarkable  of  which  was  the 
confounding  of  dilated  stomach  with  an  ovarian  cyst ;  even  after  tapping  and 
the  removal  of  portions  of  food  and  fruit  seeds,  abdominal  section  was  per- 
formed and  the  dilated  stomach  opened.  The  diagnosis  of  ascites  has  been 
made  and  the  abdomen  opened.  The  prognosis  depends  upon  tlie  cause ;  it 
is  good  in  simple  atony,  bad  in  cancerous  stricture,  fairly  good  in  simple 
ftrictnre,  from  whatever  cause. 
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Treatmejit. — In  the  eases  due  to  atony  careful  regulation  of  the  diet  and 
proper  treatment  of  the  anisoeitited  catarrh  will  sultice  to  etTeet  a  cure.  Hlryeh- 
iiine,  ergot,  and  iron  ore  rccoiumentletL  Washing  out  the  ntonmch  in  of  great 
service,  though  we  do  uot  i*ee  such  striking  and  immediate  ret^ulti;  in  this 
form.  In  eases  of  mechanical  obi^truction  the  stomach  should  be  em|>tied  and 
thoroughly  was>hed,  either  with  warm  water  or  with  an  antiseptic  solutioiL 
We  accomplish  in  this  way  three  important  tilings:  We  remove  the  weighty 
which  helps  to  distend  the  organ ;  we  remove  the  mucus  and  the  stagnating 
and  ferrnenring  material  wliich  irritates  and  inHamcs  the  stomach  ancl  im* 
pedes  digestion ;  and  we  cleanse  the  inner  surface  of  the  organ  bv  the  appli- 
eation  of  water  and  medicinal  substances.  The  patient  can  usually  be  taught 
to  wash  out  his  own  stomach,  and  in  a  case  of  dilatation  from  simple  stricture 
I  have  known  the  practice  to  be  followed  daily  for  thrc*e  years  w^ith  great 
benefit.  The  rapid  reduction  in  the  size  of  the  stomach  is  often  remarkable, 
the  vomiting  ceases,  the  fotwl  is  taken  readily,  and  in  many  cases  the  genrriil 
nutrition  improves  rapidly.  As  a  rule,  once  a  day  is  sufKcient,  and  it  may 
be  practised  either  the  tirst  thing  in  the  morning  or  l>cfore  going  to  l>ed.  So 
*u>on  as  the  fermentative  processes  have  been  checked  lukewarm  water  alone 
should  he  useil. 

The  food  should  be  taken  in  small  quantities  at  frequent  intervab,  and 
should  consist  of  .^craped  beef»  Leulie's  beef  solution,  and  temler  nu^als  of  all 
sorts.  Fatty  and  starchy  articles  of  diet  are  to  be  avoided.  Liquids  should 
be  taken  sparingly. 

Hurgery  sliould  be  resorted  to  early  in  cases  of  organic  stricture ;  in  atonic 
dilatation,  after  all  other  measures  have  been  given  a  thorough  trial,  gastro- 
enterostomy may  be  advised. 


IV,    GASTRIC   AND    DUODENAL.    UliCER. 

The  round,  perforating,  simple  or  peptic  ulcer  is  usually  single,  and 
nccurs  in  the  stomach  and  in  the  duoilenum  as  far  as  the  papilla.  It  follows 
nutritional  distnrlmnce  in  a  limited  region  of  the  mucosa,  which  results  in  the 
gradual  destruction  of  this  area  by  the  gastric  juice.  The  eondition  is  usually 
associated  with  sujK'racidity. 

Erosions. — Small  abrasions  of  the  mucosa — 2  to  4  mm. — usnally  multiple^ 
are  comnum,  extending  half-way  or  through  tlie  layer.  They  are  often  called 
lueniorrhagic  erosions  from  their  blood-stainerl  appf^arance.  They  are  met 
with  in  the  new-bom,  in  cachetic  states  in  children,  in  chronic  heart  and  arte- 
rial disease,  in  cirrhosis  of  the  liver,  etc.  Of  no  clinical  importance,  as  a  rule, 
occasionally  an  acute  ha^morrhagic  emsion  of  quite  small  size  cqirns  a  large 
artery,  and  the  patient  bleeds  to  death.  There  is  no  ditference  between  thiB 
condition  and  the  acute  form  of  the  gastric  ulcer. 

In  many  cases  of  chronic  dyspepsia  small  fragments  of  the  nina^^ta  are 
washed  out  by  the  stomach  tube,  and  Einhorn  tliinks  that  this  may  W  a  special 
form  characterised  by  pains,  dy^^pepsia,  ami  weakness. 

In  certain  acute  inftH?tions  with  the  pneumoeoccus  (Dieulafoy)  and  ieptic 
organisms  there  mat  be  hsemorrhagic  erosions,  which  occasionally  jinive  fetal 
by  hffmatemesis. 

And,  lastly,  it  is  probable  that  the  post-operatiTe  hfematemesis,  di^it  or 
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grave,  may  be  due  to  these  erosions.  The  French  have  described  them  as  if 
peculiar  to  operations  for  "appendicitis  (vomito-negro-appendiculaire),  but 
we  have  had  many  cases  after  ail  sorts  of  abdominal  operations.  It  is  prob- 
able that  the  slight  gastric  haemorrhages  which  occur  in  connection  with  the 
throbbing  aorta  in  neurotic  women  are  due  to  these  erosions. 

Etiology  of  Oastric  TJlccr. — Incidence. — It  is  more  common  in  Great  Brit- 
ain and  on  the  Continent  than  in  America.  There  were  2.2  per  cent  in  Edin- 
burgh (Bramwell),  0.74  per  cent  in  London  (Fenwick),  1.33  per  cent  in 
Berlin,  and  0.57  per  cent  among  161,589  medical  admissions  in  America 
(Campbell  Howard).  It  is  more  common  in  the  northeastern  section  of  the 
United  States — 1.74  per  cent,  Massachusetts  General  Hospital  (Greenough 
and  Joslin),  0.18  per  cent  in  fifteen  years  at  the  Johns  Hopkins  Hospital  in 
all  services  among  a  total  admission  of  44,378  (Campbell  Howard).  Among 
10,841  post  mortems  in  the  United  States  and  Canada  there  were  only  144 
eases  of  ulcer — 1.32  per  cent,  against  5  per  cent  on  the  Continent  and  4.2 
per  cent  in  London. 

Sex. — Of  1,699  cases  collected  from  hospital  statistics  by  W.  H.  Welch 
and  examined  post  mortem,  40  per  cent  were  in  males  and  60  per  cent  were 
in  females.  In  82  cases  (J.  H.  H.)  there  were  48  males  and  28  females — in 
striking  contrast  to  the  Massachusetts  General  Hospital  figures,  5  females  to 
1  male  (Greenough  and  Joslin). 

Age. — In  females  the  largest  number  of  cases  occurred  between  fifteen  and 
twenty-five;  in  males  between  forty  and  fifty,  in  our  series.  It  may  occur  in 
old  people.  E.  G.  Cutler  has  studied  a  series  of  29  cases  in  children.  In  6 
the  symptoms  came  on  immediately  after  birth.  There  were  8  cases  under 
seven  years  of  age,  and  9  between  eight  and  thirteen. 

Heredity  appears  to  play  a  part  in  some  cases  (Dreschfeld). 

Occupation. — It  was  impossible  in  our  series  to  say  that  occupation  had 
any  influence.  Among  women,  chlorotic,  dyspeptic  servant  girls  seem  very 
prone.  Shoemakers  are  thought  to  be  specially  liable.  It  appears  relatively 
more  common  in  the  hospital  classes. 

Trauma. — ^Ulcers  have  been  known  to  follow  a  blow  in  the  region  of  the 
stomach.    There  was  a  history  of  injury  in  7  cases  in  our  series. 

Associated  Diseases. — Antemia  and  chlorosis  j)redispose  strongly  to  gastric 
ulcer,  particularly  in  women  and  in  association  with  menstrual  disorders.  A 
verv'  considerable  number  of  all  cases  of  gastric  ulcer  occur  in  chlorotic  girls. 
It  has  been  found  also  in  connection  with  disease  of  the  heart,  arterio-sclerosis, 
and  disease  of  the  liver.  The  tuberculous  and  syphilitic  ulcers  of  the  stomach 
have  already  been  considered. 

The  duodenal  ulcer  is  less  common  than  the  gastric  ulcer,  and  occurs  most 
frt»quently  in  males.  The  combined  statistics  of  Krauss,  Chvostek,  Lebert, 
and  Trier  give  171  cases  in  males  and  39  in  females.  In  9  of  my  Montreal 
cases  7  were  in  males  and  2  in  females ;  one  of  these  was  in  a  lad  of  twelve. 
It  has  been  found  in  association  with  tuberculosis,  and  may  follow  large 
su[)erficial  bums.  Perry  and  Shaw  found  it  five  times  in  149  autopsies  in 
cases  of  bums. 

Morbid  Anatomy  and  Pathology. — Though  usually  single,  the  ulcers  may 
be  multiple,  from  five  to  thirty-four.  The  ulcer  is  situated  most  commonly 
on  the  posterior  wall  of  the  pyloric  portion  at  or  near  the  lesser  curvature. 
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It  is  not  nearly  so  frequent  on  the  anterior  wall.  Of  793  eases  collected  by 
Welch  from  hospital  statistics,  288  were  on  the  lesser  curvature,  235  on  the 
posterior  wall,  95  at  the  pylorus,  69  on  the  anterior  wall,  50  at  the  cardia, 
29  at  the  fundus,  27  on  the  greater  curvature.  The  duodenal  ulcer  is  usually 
situated  just  outside  the  ring  in  the  first  portion  of  the  gut. 

The  acute  ulcer  is  usually  small,  punched  out,  the  edges  clean-cut,  the  floor 
smooth,  and  the  peritoneal  surface  not  thickened.  The  chronic  ulcer  is  of 
larger  size,  the  margins  are  no  longer  sharp,  the  edges  are  indurated,  and  the 
border  is  sinuous.  It  may  reach  an  enormous  size,  as  in  the  one  reported  by 
Peabody,  which  measured  19  by  10  cm.  and  involved  all  of  the  lesser  curva- 
ture and  spread  over  a  large  part  of  the  anterior  and  posterior  walls.  The 
sides  are  often  terraced.  The  floor  is  formed  either  by  the  submucosa,  by  the 
muscular  layers,  or,  not  infrequently,  by  the  neighboring  organs,  to  which  the 
stomach  has  become  attached.  In  the  healing  of  the  ulcer,  if  the  mucosa  is 
alone  involved,  the  granulation  tissue  grows  from  the  edges  and  the  floor  and 
the  newly  formed  tissue  gradually  contracts  and  unites  the  margins,  leaving 
a  smooth  scar.  In  larger  ulcers  which  have  become  deep  and  involved  the 
muscular  coat  the  cicatricial  contraction  may  cause-  serious  changes,  the  most 
important  of  which  is  narrowing  of  the  pyloric  orifice  and  consequent  dila- 
tation of  the  stomach.  In  the  case  of  a  girdle  ulcer,  hour-glass  contraction 
of  the  stomach  may  be  produced.  Large  ulcers  persist  for  years  without  any 
attempt  at  healing. 

Among  the  more  serious  changes  which  may  proceed  in  an  ulcer  are  the 
following : 

Perforation. — Fortunately,  in  a  majority  of  the  cases,  adhesions  form 
between  the  stomach  and  adjacent  organs,  particularly  with  the  pancreas,  tlio 
left  lobe  of  the  liver,  and  the  omental  tissues.  On  the  anterior  surface  of  the 
stomach  adhesions  do  not  so  readily  form,  hence  the  great  danger  of  the  ulcer 
in  this  situation,  which  more  readily  perforates  and  excites  a  diffuse  and  fatal 
peritonitis.  On  the  posterior  wall  the  ulcer  penetrates  directly  into  the  lessor 
peritoneal  cavity,  in  which  case  it  may  produce  an  air-containing  abscess  with 
the  symptoms  of  the  condition  known  as  subphrenic  pyo-pneupiothorax.  In 
rare  instances  adhesions  and  a  gastro-cutaneous  fistula  form,  usually  in  the 
umbilical  region.  Fistulous  communication  with  the  colon  may  also  occur, 
or  a  gastro-duodenal  fistula.  The  pericardium  may  be  perforated,  and  even 
the  left  ventricle.  Perforation  into  the  pleura  may  also  occur.  It  is  to  Ix? 
noted  that  general  emphysema  of  the  subcutaneous  tissues  occasionally  follows 
perforation  of  a  gastric  ulcer. 

Erosion  of  Blood-vessels. — The  haemorrhage  may  occur  in  the  acutely 
formed  ulcer  or  in  the  ulceration  which  takes  place  at  the  base  of  the  chronic 
form ;  it  is  in  the  latter  condition  that  the  bleeding  is  most  common.  Ulcers 
on  the  posterior  wall  may  ero<le  the  splenic  artery,  but  j)erhaps  more  fn'- 
quently  the  bleeding  proceeds  from  the  artery  of  the  lesser  cur^'ature.  In  tlie 
case  of  duodenal  ulcer  the  pancreatico-duodenal  artery  may  be  eroded  or  (as  in 
one  of  my  cases)  fatal  hjpmorrhage  may  result  from  the  opening  of  the  hepatic 
artery,  or  more  rarely  the  portal  vein.  Interesting  changes  occur  in  the  ves- 
sels. Embolism  of  the  artery  supplying  the  ulcerated  region  has  been  met 
with  in  several  cases:  in  others  diffuse  endarteritis.  Small  aneurisms  have 
been  found  in  the  floor  of  the  ulcers  bv  Douglas  Powell,  Welch,  and  others. 
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A  rare  event  is  emphysema  of  the  sub-peritoneal  tissue,  which  may  be  very 
extensive  and  even  pass  on  to  the  posterior  mediastinum.  Jurgensen  ascribes 
it  to  entrance  of  air  into  the  veins,  but  Welch  thinks  it  represents  an  invasion 
with  the  gas  bacillus. 

CiCATEiZATiox. — Superficial  ulcers  often  heal  without  leaving  any  serious 
damage.  Stenosis  of  the  pyloric  orifice  not  infrequently  follows  the  healing 
of  an  ulcer  in  its  neighborhood.  In  other  instances  the  large  annular  ulcer 
may  cause  in  its  cicatrization  an  hour-glass  contraction  of  the  stomach.  The 
adhesion  of  the  ulcer  to  neighboring  parts  may  subsequently  be  the  cause 
of  much  pain.  The  parts  of  the  mucosa  in  the  neighborhood  of  the  ulcer 
frequently  show  signs  of  chronic  gastritis. 

Perigastric  Adhesions. — The  condition  is  common,  as  high  as  5  per 
cent  of  post-mortem  records.  It  follows  ulcer,  lesions  of  the  gall-bladder, 
pancreatic  disease,  syphilitic  disease  of  the  liver,  and  chronic  tuberculosis. 
In  some  instances  the  lesions  are  quite  extensive,  and  the  condition  has  been 
called  plastic  perigastritis.  It  may  be  associated,  too,  with  hypertrophic  thick- 
ening of  the  coats  of  the  stomach  and  with  chronic  plastic  peritonitis.  In 
some  instances  the  pylorus  may  be  narrowed  as  a  result  of  the  adhesions,  or 
a  sort  of  hour-glass  stomach  may  be  produced,  or  the  motility  of  the  organ 
is  interfered  with.  Mayo  Eobson  in  1893  called  attention  to  this  condition. 
As  Hale  White  has  pointed  out,  pain  is  the  most  constant  feature  in  this  con- 
dition, and  it  may  simulate  that  of  gastric  ulcer  or  of  hyperacidity,  and  may 
be  present  constantly  or  at  intervals.  It  is  much  influenced  by  posture  and 
usually  relieved  by  pressure.  Local  tenderness  is  present  in  a  majority  of 
instances.  Tlie  cases  are  chronic,  the  general  health  is  but  slightly  interfered 
with,  and  there  are  not,  as  a  rule,  signs  of  gastric  dilatation.  A  definite  tumor 
may  Ikj  present  about  the  region  of  the  pylorus.  E.  P.  Paton  has  collected 
42  esL^6  on  which  operation  has  been  performed,  apparently  in  a  majority  of 
the  cases  with  benefit. 

^loDE  OF  Origin. — The  mode  of  origin  is  unknown.  The  anatomical  basis 
is  an  interference  with  the  blood  supply  in  a  limited  area  of  the  mucosa,  at- 
tributed to  embolism,  thromlx)sis,  or  spasm  of  the  vessels.  As  the  arteries  of 
the  stomach  are  not  end  vessels,  simple  ol)struction  can  not  accoimt  for  it. 
Trophic  influences,  bacterial  necrosis  of  the  mucosa,  spasm  of  the  muscular 
coat  in  limited  areas,  etc.,  are  among  the  hvpotheses  which  have  been  ad- 
vanced. The  erosion  is  effected  by  the  gastric  juice,  and  the  healing  is  prob- 
ably retarded  by  its  high  grade  of  acidity. 

The  duodenal  ulcer  has  an  identical  origin.  A  few  cases  of  acute  ulcer 
have  a  curious  relation  with  superficial  burns.  Bardeen's  researches  upon 
the  necroses  in  the  viscera  following  extensive  burns  throw  an  important  light 
upon  these  cases,  showing  especially  how  the  gastro-intcstinal  mucous  mem- 
brane is  implicated  in  the  toxic  effects. 

The  jejunal  peptic  ulcer. — Following  gastro-enterostomy,  ulcer  may  form 
in  the  jejunum.    Watts  has  collected  14  cases  (J.  H.  H.  Bull.,  vol.  xiv). 

Symptomi. — The  condition  may  be  latent  and  only  met  with  accidentally, 
poftt  mortem.  The  first  symptoms  may  be  those  of  perforation.  In  other 
case*  again,  for  months  and  years,  the  patient  has  had  dyspepsia,  and  the 
ulcer  may  not  have  l>een  suspected  until  the  occurrence  of  a  sudden  haemor- 
rhage. 
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'        Dyspepsia,  which  may  be  slight  and  trilling  or  of  a  mo&t  aggravated' 
character.     In  a  coiisJiderable  proportion  of  all  oases  nausea  aiid   vomiling 
occur,  the  latter  not  for  two  or  more  hours  after  eating.    The  vomitus  usually 
contains  a  large  amount  of  HCl. 

HAEMORRHAGE  is  prejicnt  in  at  leas^t  one-half  of  all  cascii.  It  may  be 
latent  (occult).  A  patient  may  feel  faint  and  turn  pale  and  8Weat ;  the  next 
day  the  stools  may  be  tany  from  the  blood  that  has  passed  into  the  »mall 
bowel.  These  concealed  hicmorrhages  are  more  often  small,  and  the  blood 
is  not  readily  seen  in  the  vomit  us  or  stools.  Wcl>ers  te^st  may  be  tried;  the 
fluid  to  be  examiue<l  is  mixed  with  J2  or  3  cc.  of  glacial  acetic  acid,  and  then 
shaken  with  sulphuric  ether.  If  blood  be  present  the  eihereal  extruct  bus  a 
Tokay  wine-like  color.  Meat  should  not  be  eaten  for  a  few  days  before  the  test 
is  made.  These  small,  latent  ha^morrliages  may  cause  a  slowly  progresgivts 
anaemia*  J^Iore  commonly  the  bleeding  is  profu.se,  and  the  blood  may  be  in 
such  quantities  and  l:»nmght  up  so  quickly  that  it  is  fluid,  bright  nnl  in  eolor> 
and  quite  unaltered.  When  it  remains  for  some  time  in  the  stomach  and  is 
mixed  with  food  it  may  be  greatly  changed,  but  the  vomiting  of  a  large  quan- 
tity of  unaltered  blood  is  very  characteristic  of  uk^T.  As  a  rule,  there  are 
only  one  or  two  attacks;  in  our  series  7  cases  had  one  htemorrhage,  T  two,  11 
three,  1  four,  and  15  many  (Howard).  Profuse  blee<lings  may  occur  at  inter- 
vals for  many  years.  Death  may  follow  directly.  From  16  to  18  per  cent  of 
the  fatal  cases  are  due  to  it  ( S.  and  W.  Fenwick). 

The  immediate  etfect  of  the  hiprnorrhage  is  a  st»vere  anaemia,  from  which 
it  may  take  months  to  rally;  slight  fever  is  common.  Rare  and  untoward 
effects  are  convulsions,  sometimes  only  the  u^ual  convulsions  of  extreme  cere- 
bral ana*mia  from  which  recovery  takes  place,  or  they  may  precede  a  hemi- 
plegia, due  probaldy  to  thrombosis. 

Amaurosis  may  follow  the  ha-morrhage,  and  unfortunately  may  be  prrma- 
nentj  and  is  due  to  degeneration  of  the  retinal  ganglion  cells,  or  to  a  thr«jm- 
bosis  of  the  cerebral  arteries  or  veins. 

Pain  is  perhaps  the  most  constant  and  distinctive  feature  of  ulcer.  It 
varies  greatly  in  character;  it  may  be  only  a  gna\iing  or  burning  sensation, 
which  is  particularly  felt  when  the  stomach  is  empty,  and  is  relieved  by  laktng 
food,  but  the  more  characteristic  form  comes  on  in  paroxysms  of  the  mofit 
intense  gastralgia,  in  which  the  pain  is  not  only  felt  in  the  epigastrinm,  but 
radiates  to  the  back  and  to  the  sides.  In  many  cases  the  two  points  of  epi- 
gastric pain  and  dorsal  pain,  about  the  level  of  the  tenth  dorsal  vertebni.  are 
very  well  marked.  These  attacks  are  most  frequently  induced  by  taking  foo«l, 
and  they  may  recur  at  a  variable  |ieriod  after  eating,  sometimes  within  fifteen 
or  twenty  minutes,  at  others  as  late  as  two  or  three  hours.  It  is  usually  stated 
that  wh«*n  the  ul<*er  is  near  the  cardia  the  pain  is  apt  to  set  in  earlier,  bat 
there  is  no  certainty  on  this  point.  In  some  cases  it  comea  on  in  the  €!iir!y 
morning  hours.  The  attacks  may  occur  at  intervals  with  great  intensity  for 
wt^eks  or  months  at  a  time,  so  that  the  patient  constant Iv  rt*i]uires  niorfdiia, 
then  again  they  may  disappear  entirely  for  a  ])rolongcd  period.  Id  the  attack 
the  patient  is  usually  l)enl  forward,  ami  finds  n^Hef  from  pressure  over  Iha 
epigastric  region :  one  patient  during  the  attack  would  lean  over  the  back  of 
a  chair;  another  would  lie  tbit  on  the  floor,  with  a  hard  pillow  under  thd 
abdomen.     Pressure  is,  as  a  rule,  grateful.     It  has  l>een  thought  thai  the 
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posture  assumed  during  the  attack  would  indicate  the  site  of  the  ulcer,  but 
this  is  very  doubtful. 

TENDERNESS  on  pressure  is  a  common  symptom  in  ulcer,  and  patients 
wear  the  waist-band  very  low.  Pressure  should  be  made  with  great  care,  as 
rupture  of  an  ulcer  is  said  to  have  been  induced  by  careless  manipulation. 

In  old  ulcers  with  thickened  bases  an  indurated  mass  can  usually  be  felt 
in  the  neighborhood  of  the  pylorus. 

Of  general  symptoms,  loss  of  weight  results  from  the  prolonged  dyspepsia, 
but  it  rarely,  except  in  association  with  cicatricial  stenosis  of  the  pylorus, 
reaches  the  high  grade  met  with  in  cancer.  The  anaemia  may  be  extreme,  and 
in  one  case  of  duodenal  ulcer,  which  I  examined,  the  blood-count  was  as  low 
as  700,000  per  c.  mm.  Of  44  cases  in  my  wards  in  which  blood-counts  were 
made,  the  lowest  was  1,902,000  per  c.  mm.  There  are  instances,  such  as  the 
one  reported  by  Pepper  and  Griffith,  in  which  the  extreme  anaemia  can  not 
be  explained  by  the  occurrence  of  haemorrhage.  In  a  few  instances  polycythae- 
mia  is  present,  even  after  a  haemorrhage,  due  to  concentration  of  the  blood 
and  possibly  associated  dilatation  of  the  stomach.  In  a  few  cases  parotitis 
occurs,  with  the  perforation  sometimes,  or  after  a  haemorrliage.  In  one  of 
mv  cases  there  was  a  remarkable  pigmentation  of  the  face  and  of  the  axillary 
folds. 

Perforation. — This  occurs  in  about  6^  per  cent  of  all  cases.  The  acute, 
perforating  form  is  much  more  common  in  women  than  in  men.  The  symp- 
toms are  those  of  perforative  peritonitis.  Particular  attention  must  be  given 
to  this  accident  since  it  has  come  so  successfully  within  the  sphere  of  the 
surgeon.  As  already  mentioned,  perforation  may  take  place  either  into  the 
lesser  peritonaeum  or  into  the  general  peritoneal  cavity,  in  both  of  which  cases 
ofieration  is  indicated;  in  rare  instances  the  ulcer  may  perforate  the  peri- 
cardium. This  was  the  case  in  10  of  28  cases  in  which  the  diaphragm  was 
perforated  (Pick). 

Localized,  more  frequently  subphrenic,  abscess  may  follow  perforation. 

Urine. — Albumin  is  occasionally  present;  in  14  of  our  series  with  dilata- 
tion of  the  stomach.  Indican  may  be  present.  Acetone  and  diacetic  acid 
(with  syncopal  attacks)  have  been  described  by  Droschfeld. 

Hour-glass  stomach  most  frequently  results  from  the  cicatrization  of 
an  ulcer.  In  a  few  cases  it  is  congenital.  The  symptoms,  fairly  character- 
istic, are  thus  given  by  Moynihan : 

( 1 )  In  washing  out  the  stomach  part  of  the  fluid  is  lost.  (2)  If  the  stom- 
ach is  washed  clean,  a  sudden  reappearance  of  stomach  contents  may  take 
place.  (3)  "Paradoxical  dilatation"  when  the  stomach  has  apparently  been 
emptied,  a  splashing  sound  may  be  elicited  by  palpation  of  the  pyloric  seg- 
ment. (4)  After  distending  the  stomach,  a  change  in  the  position  of  the 
distention  tumor  may  be  scon  in  some  cases.  (5)  Gushing,  bubbling,  or 
sizzling  sound  heard  on  dilatation  with  COo  at  a  point  distinct  from  the 
pylorus.  (6)  In  some  cases,  when  both  parts  are  dilated,  two  tumors  with  a 
notch  or  sulcus  between  are  apparent  to  sight  or  touch. 

Prognofii. — The  course  may  be  very  protracted,  and  there  are  cases  in 
which  the  disease  has  persisted  for  over  twenty  years.  I  have  reported  two 
of  peptic  ulcer,  probably  duodenal,  in  which  well-marked  symptoms 
aty  in  one  case  for  eighteen,  and  in  the  other  for  twelve  years.    Both 
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were  of  the  chronic  haemorrhagic  form.  The  mortality  under  medical  treat- 
ment is  very  variously  given.  Of  our  series  24  died — 29.3  per  cent.  Ex- 
cluding cases  recognized  only  post-mortem  and  those  transferred  to  the  sur- 
gical wards,  there  were  only  5  deaths  in  58  treated  medically,  a  mortality  of 
8.6  per  cent.  It  is  stated  to  be  10-20  per  cent,  and  with  the  surgical  treat- 
ment only  5  per  cent  (Robson  and  Moynihan),  but  the  first-named  figures 
seem  too  high. 

Diagnosis. — The  recognition  of  gastric  ulcer  is  in  many  cases  easy,  as  the 
combination  of  dyspepsia,  gastralgic  attacks,  and  hsBmatemesis  is  very  char- 
acteristic. Of  the  symptoms,  haemorrhage  with  the  gastralgic  attack  is  the 
most  characteristic.  The  distinctions  between  ulcer  and  cancer  will  J>e  given 
later.  The  greatest  difficulty  is  offered  by  certain  cases  of  gastralgia,  which 
may  resemble  ulcer  very  closely,  as,  with  the  exception  of  the  haemorrhage, 
there  is  no  single  symptom  which  may  not  be  present.  A  difficulty  also  results 
from  the  fact  that  in  many  instances  gastralgia  is  one  of  the  symptoms  of 
nervous  dyspepsia,  and  may  exist  with  marked  emaciation. 

The  following  points  are  of  value  in  discriminating  between  these  two 
conditions : 

(a)  In  ulcer  the  pain  is  more  definitely  connected  with  taking  food,  though 
this  is  not  always  the  case,  as  in  the  duodenal  form  the  gastralgic  attacks 
may  occur  at  night  when  the  stomach  is  empty.  Relief  of  pain  after  eatinj; 
is  certainly  less  common  in  ulcer  than  in  gastralgia,  though  it  is  a  very 
uncertain  feature,  and  in  certain  cases  the  pain  in  ulcer  is  always  relieved  by 
taking  food. 

(b)  In  ulcer  dyspeptic  symptoms  are  almost  invariably  present  in  the 
intervals  between  the  attacks,  and  even  when  pain  is  absent  there  is  slight 
distress. 

(c)  Local  sensitiveness  over  a  particular  spot  in  the  epigastrium  is  sug- 
gestive of  ulcer.  External  pressure  usually  aggravates  the  pain  in  ulcer,  and 
often  relieves  it  in  gastralgia.  This  is,  however,  a  very  uncertain  feature. 
as  patients  writhing  with  the  pains  of  ulcer  may  press  the  abdomen  over  the 
back  of  a  chair  or  place  a  hard  pillow  under  it. 

((/)  The  general  condition  and  history  of  the  patient  often  give  the  most 
trustworthy  information.  The  nutrition  is  impaired  more  frequently  in  ulcer 
than  in  gastralgia.  The  latter  is  common  in  neurasthenia  with  superacidity, 
and  may  be  completely  relieved  by  burnt  magnesia  or  soda.  Pain  may  also  be 
associated  in  this  class  of  cases  with  subacidity. 

(e)  On  examination  of  the  abdomen,  not  only  is  pain  on  pressure  much 
more  common  in  ulcer,  but  there  may  also  be  thickening  about  the  pylorus 
and,  in  many  cases,  signs  of  dilatation  of  the  stomach. 

(/)  Superacidity  and  often  supersecretion  of  the  gastric  juice  exists  with 
ulcer. 

The  gaMric  crises  which  occur  in  affections  of  the  spinal  cord,  particu- 
larly in  locomotor  ataxia,  may  simulate  very  closely  the  gastralgic  attacks 
of  ulcer,  and  as  they  so  often  exist  in  the  preataxic  stage  their  true  nature 
may  be  overlooked ;  but  the  occurrence  of  lightning  pains,  the  ocular  symp- 
toms, and  the  absence  of  the  knee  reflex  are  indications  usually  sufficient  to 
render  the  diagnosis  clear. 

Can  the  gastric  and  duodenal  ulcer  be  distinguished  clinically?     As  al- 
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ready  stated,  they  originate  in  the  same  way  and  present  the  same  anatomical 
characters.  In  the  great  majority  of  cases  they  can  not  be  separated  during 
life,  as  the  symptoms  produced  are  identical.  Bucquoy  has  suggested  that 
the  duodenal  ulcer  can  be  distinguished  by  the  following  definite  characters: 
(a)  Sudden  intestinal  haemorrhage  in  an  apparently  healthy  person,  which 
tends  to  recur  and  produce  a  profound  anaemia.  Haemorrhage  from  the  stom- 
ach may  precede  or  accompany  the  melaena.  (b)  Pain  in  the  right  hypochon- 
driac region,  coming  on  two  or  three  hours  after  eating,  (c)  Gastric  crises 
of  extreme  violence,  during  which  the  haemorrhage  is  more  apt  to  occur.  Cer- 
tainly the  occurrence  of  sudden  intestinal  haemorrhage  with  gastralgic  attacks 
is  extremely  suggestive  of  duodenal  ulcer.  W.  W.  Johnston  has  reported  an 
instance  in  which  he  made  the  diagnosis  on  these  symptoms,  and  in  one  of 
the  Montreal  cases  Palmer  Howard  suggested  correctly  the  presence  of  a 
duodenal  ulcer  on  similar  grounds.  A  patient  under  my  care  who  had,  during 
eighteen  years,  frequent  attacks  of  hjematemesis  with  gastralgia,  had  melaena 
repeatedly  without  vomiting  blood ;  but  as  a  rule  in  the  attacks  the  blood  was 
vomited  first,  and  did  not  appear  in  the  stools  until  later.  Occasionally  this 
symptom  will  be  found  an  important  aid  in  diagnosis.  The  situation  of  the 
pain  is  too  uncertain  a  factor  on  which  to  lay  much  stress,  and  the  character 
of  the  crises  is  usually  identical. 

Gall-stone  colic  may  occasionally  simulate  the  pains  of  gastric  ulcer.  The 
sudden  onset  and  as  sudden  termination,  the  swelling  and  tenderness  of  the 
liver,  the  enlargement  of  the  gall-bladder^  if  present,  and  the  occurrence  of 
jaundice  are  points  to  be  considered.  The  experience  of  surgeons  has  taught 
us  that  a  number  of  cases  in  which  the  pains  were  regarded  as  gastralgia  have 
in  reality  been  due  to  gall-stones,  with  which,  as  is  now  well  known,  jaundice 
is  not  necessarily  connected. 

Treatment. — Post-mortem  observations  show  that  a  very  large  number  of 
ulcers  heal  completely,  but  the  process  is  slow  and  tedious,  often  requiring 
months,  or,  in  severe  cases,  years.  The  following  are  the  important  points 
in  treatment: 

(a)  Absolute  rest  in  bed. 

(b)  A  carefully  and  systematically  regulated  diet.  While  theoretically 
it  is  better  to  give  the  stomach  complete  rest  by  rectal  feeding,  yet  in  prac- 
tice this  strict  limitation  is  not  found  satisfactory.  The  food  should  be 
bland,  easily  digested,  and  given  at  stated  intervals.  The  following  dietary 
will  be  found  useful :  At  8  a.  m.  give  200  cc.  of  Leube's  beef  solution ;  at 
12  M.,  300  cc.  of  milk  gruel  or  peptonized  milk.  The  gruel  should  be  made 
with  ordinary  flour  or  arrowroot,  and  is  mixed  with  an  equal  quantity  of 
milk.  If  necessar}'  it  may  be  peptonized.  Buttermilk  is  very  well  borne 
by  these  patients.  At  4  p.  m.  the  beef  solution  again,  and  at  8  p.  M.  the  milk 
^rruel  or  the  buttermilk. 

The  stomach  in  some  cases  is  so  irritable  that  the  smallest  amount  of 
food  is  not  well  borne.  In  such  cases  lavage  may  be  practised,  if  necessary, 
every  morning,  with  mildly  alkaline  water,  after  which  the  beef  solution  is 
gi\-en  and  the  feeding  supplemented  by  the  rectal  injections.  Ill  effects  rarely 
follow  the  careful  use  of  the  stomach  tube  in  gastric  ulcer.  There  are  some 
cases  which  do  well  from  the  outset  on  a  milk  diet,  given  at  regular  intervals, 
3  or  4  ounces  every  two  hours.     When  milk  is  not  well  borne  egg  albumen 
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may  be  substituted,  or  the  wWtes  of  eight  eggs  may  be  alternated  with  Leul»e'* 
beef  solution.  At  the  end  of  a  mouth,  if  the  condition  has  improved,  the 
patient  may  be  allowed  scraped  l)eef  or  young  chicken,  perfectly  fre:*h  swe»H- 
bread,  and  farinaceous  puddings  made  with  milk  and  eggt^,  I^ocal  applica- 
tions, such  as  wann  fomentations,  over  the  abdomen  are  very  us^efuL  The 
patient  j?hould  be  told  that  the  treatment  will  take  at  least  three  months,  and 
for  the  greater  portion  of  the  time  he  should  he  in  bed, 

(r)  Medicinal  measure^  are  of  verv^  little  value  in  gastric  iilc*.»r,  ami  tin/ 
remedies  employe<l  do  not  probably  benefit  the  ulcer,  but  (he  gasfric  catarrh. 
The  Carlsbad  saltg  are  warmly  recommended  by  von  Ziemssen.  The  artificial 
preparation  (sulphate  of  sodium,  50;  bicarbonate  of  scniium^  (I;  chloride  of 
sodium,  3)  may  be  substituted,  of  which  a  teaspoonful  is  taken  every  morning. 
Bismuth,  in  doses  of  30  to  (lO  grains  three  times  a  day,  and  nitrate  uf  silver 
may  be  given,  but  they  intiuence  the  associated  conditions  rather  than  the 
nicer. 

The  pain,  if  severe,  requires  opium.  Unless  the  gastralgia  is  intense  mor- 
phia should  not  be  given  hypoderm  ically,  as  there  is  a  very  serious  danger 
in  these  cases  of  establishing  the  morphia  habit.  Poses  of  an  eighth  of  a 
grain,  with  the  bicarbonate  of  soda  and  bismuth,  will  allay  the  mild  attacks, 
but  the  very  severe  ones  require  the  hypodennic  injection  of  a  quarter  or  of  tea 
half  a  grain.  Antipyrin  and  antifebrin  may  be  tried,  but,  as  a  rule,  are  quite 
inelfectual.  Jn  the  milder  attacks  Hotfman*s  anodyne,  or  20  or  30  drops  of 
chloroform,  or  the  spirits  of  camphor  will  give  relief.  Counter-irritation  over 
the  stomach  with  mustard  or  eantliarides  is  often  useful. 

When  the  stomach  is  intractable,  the  patient  should  l>e  fed  per  rectum. 
He  will  sometimesi  retain  food  which  is  passed  into  the  stomach  through  the 
tul»e.  and  L<ml)e's  beef  solution  or  milk  may  be  given  in  this  way.  Cracked 
ice,  chloroform,  oxalate  of  cerium,  bismuth,  hydrocyanic  acid,  and  ingluvin 
may  be  tried.  When  haemorrhage  occurs  the  patient  should  l>e  put  under 
the  influence  of  opium  as  rapidly  as  pos.sible.  No  attempt  should  be  made 
to  check  the  haemorrhage  by  administering  medicines  by  the  moutli;  as  the 
profuse  bleeding  is  always  from  an  eroded  artery,  frequently  from  one  of 
considerable  size,  it  is  doubtful  if  acetnte  of  lead,  tannic  and  gallic  acids,  and 
the  usual  remedies  have  the  slightest  influence.  The  essential  point  is  to 
give  rest,  which  is  best  obtained  by  opium.  Hrgotin  may  he  administered 
hypoderm  ically  in  two*grain  doses.  Nothing  should  l>e  given  by  tiie  mouth 
except  small  quantities  of  ice.  In  profuse  bleeding  a  ligature  may  l>e  applied 
around  a  leg,  or  a  leg  and  arm.  Not  infrequently  the  loss  of  blood  ia  &o  great 
that  the  patient  faints.  A  fatal  result  is  not,  however,  verj'  ctmimon  frmn 
lia'morrhage.  Transfusion  may  be  necessary,  or,  still  better,  the  sulicutaneoud 
infusion  of  s^aline  solution. 

The  patients  usually  recover  rapidly  from  the  haemorrhage  and  require 
iron  in  full  doses,  which  may.  If  necessary,  be  given  hypoderm  ically. 

Surgical  interference  in  ulcer  of  the  stomach  is  indicated:  (a)  When 
perforation  has  taken  place.  The  statistics  collected  by  Rodman  and  by 
Robson  indicate  how  successful  this  operation  has  become,  {h)  In  renr  in- 
tractable crises  which  have  resisted  all  treatment,  and  which  are  accompanied 
by  attacks  of  very  severe  pain  and  recurring,  almost  fatal  haemorrhage,  the 
ulcer  may  \ye  exeisied.     (c)  For  hsematemesi.**.     A  number  of  cases  have  now 
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been  successfully  operated  upon  for  the  recurring  bleeding.  The  surgeon 
must  bear  in  mind  that  the  very  severe,  profuse  haemorrhage  does  not  always 
come  from  the  large  round  ulcers,  but,  as  Dieulafoy  has  recently  pointed  out, 
from  quite  small  erosions.  In  a  case  of  this  kind  the  operation  was  performed 
successfully.  For  the  perigastritis  the  operation  of  gastrolysis  is  now  per- 
formed. There  seems  to  be  no  question  that  the  separation  of  the  adhesions 
is  followed  by  very  good  results,  though  in  some  cases  the  adhesions  seem  to 
have  been  so  slight  that  one  can  not  help  feeling  that  the  subsequent  benefit 
was  largely  due  to  the  operation  per  se.  For  the  recent  figures  on  surgery 
of  the  stomach  see  Robson  and  Moynihan's  work  (second  edition). 

V.    CANCER   OF    THE    STOMACH. 

Etiology. — Incidence. — In  an  analysis  of  30,000  cases  of  cancer,  W.  H. 
Welch  found  the  stomach  involved  in  21.4  per  cent,  this  organ  thus  standing 
next  to  the  uterus  in  order  of  frequency.  Among  8,464  cases  admitted  to  my 
wards,  there  were  150  cases  of  cancer  of  the  stomach.  The  were  39  cases 
among  the  first  1,000  autopsies  in  the  post-mortem  room  of  the  Johns  Hopkins 
Hospital.  The  disease  is  more  common  in  some  countries.  Figures  indicate 
that  cancer  of  the  stomach,  as  of  other  organs,  is  increasing  in  frequency. 

Sex. — T.  McCrae  has  analyzed  150  cases  from  my  wards  and  found  that 
there  were  126  males  and  24  females.    Welch  gives  the  ratio  as  5  to  4. 

Age. — Of  our  150  cases  the  ages  were  as  follows:  Between  twenty  and 
thirty,  6;  from  thirty  to  forty,  17;  forty  to  fifty,  38;  fifty  to  sixty,  49;  sixty 
to  seventy,  36;  seventy  to  eighty,  4.  Fifty-eight  per  cent  occurred  between 
the  ages  of  forty  and  sixty.  Of  the  6  cases  occurring  under  the  thirtieth 
year,  the  youngest  was  twenty-two.  Of  the  large  number  of  cases  analyzed 
by  Welch,  three-fourths  occurred  between  the  fortieth  and  seventieth  years. 
Congenital  cancer  of  the  stomach  has  been  described,  and  cases  have  been  met 
with  in  children. 

Race. — Among  our  150  cases,  131  were  white;  19  were  negroes. 

Heredity. — Of  the  150  cases  in  only  11  was  there  a  positive  history  of 
cancer  in  the  family.  In  some  families,  as  the  Bonapartes,  the  disease  seems 
to  prevail.  In  our  series  a  very  much  larger  number — 38 — ^had  a  family 
history  of  tuberculosis. 

Previous  Diseases,  Habits,  etc. — A  history  of  dyspepsia  was  present  in 
only  33  cases;  of  these,  17  had  had  attacks  at  intervals,  11  had  had  chronic 
stomach  trouble,  and  5  had  had  dyspepsia  for  one  or  two  years  before  the 
symptoms  of  cancer  developed.  Xapoleon,  discussing  this  interesting  point 
with  his  physician  Autommarchi,  said  that  he  had  always  had  a  stomach  of 
iron  and  felt  no  inconvenience  until  the  onset  of  what  proved  to  be  his 
fatal  illness. 

Alcohol, — Seventy-seven  of  our  patients  had  used  it  regularly,  65  of  these 
moderately  (?),  8  excessively.  Trauma. — Only  one  case  gave  a  positive  his- 
tory. In  one  case  the  cancer  followed  rapidly  upon  a  blow  on  the  stomach, 
and  the  patient  lost  sixty  pounds  in  weight  in  three  months.  Gastric  Ulcer. 
— Four  cases  gave  a  history  pointing  to  ulcer,  but  there  was  no  instance  of 
ulcus  carcinomatosum  among  the  autopsies. 

Mental  worry  and  strain  were  given  occasionally  as  causes  of  the  illness. 
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Morbid  Anatomy. — The  most  common  varieties  of  gastric  cancer  are  the 
cylindrical-celled  adeno-carcinoma  and  the  encephaloid  or  medullary  car- 
cinoma; next  in  frequency  is  scirrhous,  and  then  colloid  cancer.  With 
reference  to  the  situation  of  the  tumor,  Welch  analyzed  1,300  cases,  in 
which  the  distribution  was  as  follows:  Pyloric  region,  791;  lesser  curvature, 
148;  cardia,  104;  posterior  wall,  68;  the  whole  or  greater  part  of  the 
stomach,  61;  multiple  tumors,  45;  greater  curvature,  34;  anterior  wall,  30; 
fundus,  19. 

The  medullary  cancer  occurs  in  soft  masses,  which  involve  all  the  coats 
of  the  stomach  and  usually  ulcerate  early.  The  tumor  may  form  villous 
projections  or  cauliflower-like  outgro\^^hs.  It  is  soft,  grayish  white  in  color, 
and  contains  much  blood.  Microscopically  it  shows  a  scanty  stroma,  enclosing 
alveoli  which  contain  irregular  polyhedral  and  cylindrical  cells.  The  cylin- 
drical-celled epithelioma  may  also  form  large  irregular  masses,  but  the  con- 
sistence is  usually  firmer,  particularly  at  the  edges  of  the  cancerous  ulcers. 
Microscopically  the  section  shows  elongated  tubular  spaces  filled  with  col- 
umnar epithelium,  and  the  intervening  stroma  is  abundant.  Cysts  are  not 
uncommon  in  this  form.  The  scirrhous  variety  is  characterized  by  great  hard- 
ness, due  to  the  abundance  of  the  stroma  and  the  limited  amount  of  alveolar 
structures.  It  is  seen  most  frequently  at  the  pylorus,  where  it  is  a  common 
cause  of  stenosis.  It  may  be  combined  with  the  medullary  form.  It  may 
be  diffuse,  involving  all  parts  of  the  organ,  and  leading  to  a  condition  which 
can  not  be  recognized  macroscopically  from  cirrhosis.  This  form  has  also 
been  seen  in  the  stomach  secondary  to  cancer  of  the  ovaries.  In  connection 
with  the  diffuse  carcinomatosis  there  may  be  simultaneous  involvement  of  the 
small  and  large  intestines,  as  in  the  three  remarkable  cases  reported  by  Xut- 
tall  and  Emanuel.  The  colloid  cancer  is  peculiar  in  its  wide-spread  invasion 
of  all  the  coats.  It  also  spreads  with  greater  frequency  to  the  neighboring 
parts,  and  it  occasionally  causes  extensive  secondary  growths  of  the  same 
nature  in  other  organs.  The  appearance  on  section  is  very  distinctive,  and 
even  with  the  naked  eye  large  alveoli  can  be  seen  filled  with  the  translucent 
colloid  material.  The  term  alveolar  cancer  is  often  applied  to  this  form. 
Ulceration  is  not  constantly  present,  and  there  are  instances  in  which,  with 
most  extensive  disease,  digestion  has  been  but  slightly  disturbed.  There  is  a 
specimen  in  the  Warren  Museum,  at  the  Harvard  Medical  School,  of  the  most 
wide-spread  colloid  cancer,  in  which  the  stomach  contained  after  death  large 
pieces  of  undigested  beef-steak. 

Secoxdaky  Cancer  of  the  Stomach. — Of  37  ca.^es  collected  by  Welch, 
IT  were  secondary  to  cancer  of  the  breast.  Among  the  first  1,000  autopsies  at 
the  Johns  Hopkins  Hospital  there  were  3  cases  of  secondary  cancer. 

CiiAXGEs  IX  THE  Stomach. — Cauccr  at  the  cardia  is  usually  associated 
witli  wastin<]r  of  the  organ  and  reduction  in  its  size.  The  oesophagus  above  the 
obstruction  may  be  greatly  dilated.  On  the  other  hand,  annular  cancer  at 
the  pylorus  causes  stenosis  with  groat  dilatation  of  the  organ.  In  a  few  rare 
instances  the  pylorus  has  boon  extremely  narrowed  without  any  increase  in 
the  size  of  the  stomach.  In  diffuse  scirrhous  cancer  the  stomach  may  be  very 
greatly  thickenocl  and  contracted.  It  may  be  displaced  or  altered  in  shape 
by  the  weight  of  the  tunior,  particularly  in  cancer  of  the  pylorus;  in  such 
cases  it  has  been  found  in  every  region  of  the  abdomen,  and  even  in  the  true 
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pelvis.  The  mobility  of  the  tumors  is  at  times  extraordinary  and  very  de- 
ceptive, and  they  may  be  pushed  into  the  right  hypochondrium  or  into  the 
splenic  region,  entirely  beneath  the  ribs.  Adhesions  very  frequently  occur, 
particularly  to  the  colon,  the  liver,  and  the  anterior  abdominal  wall. 

Secondary  cancerous  growths  in  other  organs  are  very  frequent,  as  shown 
by  the  following  analysis  by  Welch  of  1,574  cases :  Metastasis  occurred  in  the 
lymphatic  glands  in  551;  in  the  liver  in  475;  in  the  peritonaeum,  omentum, 
and  intestine  in  357;  in  the  pancreas  in  122;  in  the  pleura  and  lung  in  98; 
in  the  spleen  in  26;  in  the  brain  and  meninges  in  9;  in  other  parts  in  92. 
The  lymph-glands  affected  are  usually  those  of  the  abdomen,  but  the  cervical 
and  inguinal  glands  are  not  infrequently  attacked,  and  give  an  important  clue 
in  diagnosis.  Secondary  metastatic  growths  occur  subcutaneously,  either  at 
the  navel  or  beneath  the  skin  in  the  vicinity,  and  are  of  great  value  in  diagnosis. 
In  one  instance  a  patient  with  jaimdice,  which  had  developed  somewhat  sud- 
denly and  was  believed  to  be  catarrhal,  presented  no  signs  of  enlargement  of 
the  liver  or  tumor  of  the  stomach,  but  a  nodular  body  appeared  at  the  navel, 
which  on  removal  proved  to  be  typical  scirrhus.  A  second  case  in  the  ward 
at  the  same  time,  with  an  obscure  doubtful  tumor  in  the  left  hypochondrium, 
developed  a  painful  nodular  subcutaneous  growth  midway  between  the  navel 
and  the  left  margin  of  the  ribs. 

Perforation. — In'the  extensive  ulceration  which  occurs  perforation  of  the 
stomach  is  not  uncommon.  It  occurred  into  the  peritonaeum  in  17  of  the  507 
ease<  of  cancer  of  the  stomach  collected  by  Brinton.  In  our  series  perforation 
is  recorded  in  4  cases.  When  adhesions  form,  the  most  extensive  destruction 
of  the  walls  may  take  place  without  perforation  into  the  peritoneal  cavity. 
In  one  instance  which  came  under  my  observation  a  large  portion  of  the  left 
lobe  of  the  liver  lay  within  the  stomach.  Occasionally  a  gastro-cutaneoua 
fistnla  is  established.  Perforation  may  occur  into  the  colon,  the  small  bowel, 
the  pleura,  the  lung,  or  into  the  pericardium. 

Slymptoms. — Latent  Carcinoma, — The  cases  are  not  very  infrequent.  There 
may  be  no  symptoms  pointing  to  the  stomach,  and  the  tumor  may  be  discov- 
ered accidentally  after  death.  In  a  second  group  the  s3rmptoms  of  carcinoma 
are  present,  not  of  the  stomach,  but  of  the  liver  or  some  other  organ,  or  there 
are  subcutaneous  nodules,  or,  as  in  one  of  our  cases,  secondary  masses  on  the 
riba  and  vertebrae.  In  a  third  group,  seen  particularly  in  elderly  persons  in 
iDstitations,  there  is  gradual  asthenia,  without  nausea,  vomiting,  or  other 
local  symptoms. 

Features  of  Onset, — Of  the  150  cases  in  our  series,  48  complained  of  pain, 
44  of  dyspepsia,  21  of  vomiting,  13  of  loss  in  weight,  3  of  difficulty  in  swallow- 
ing, 1  of  tumor.  In  7  the  features  of  onset  suggested  pernicious  anaemia. 
In  37  cases  there  was  a  history  of  sudden  onset. 

General  Symptoms. — Loss  of  Weight, — Progressive  emaciation  is  one  of 
the  most  constant  features  of  the  disease.  In  79  of  our  cases  in  which  exact 
figures  were  taken :  To  30  pounds,  32  cases ;  30  to  50  pounds,  36  cases :  50  to 
60  pounds,  5  cases ;  f50  to  70  pounds,  4 ;  over  70  pounds,  1 ;  100  pounds,  a  case 
of  cancer  at  the  cardiac  end  with  obstruction  to  swallowin'g.  The  loss  in 
weight  is  not  always  progressive.  We  see  increase  in  weight  under  three  con- 
ditiona:  (a)  Proper  dieting,  with  treatment  of  the  associated  catarrh  of  the 
iloHUidi;  (>)  in  cases  of  cancer  of  the  pylorus  after  relief  of  the  dilatation 
;{2 
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of  the  organ  by  lavag<%  utc. ;  (c")  after  n  profound  mental  inipn^Siiion.  I  hovr 
known  a  >rain  of  ten  pounds  to  follow  the  \mt  of  an  optimiHtic  t-on-'Ultant. 
In  Ki^n  and  D.  1>*  Stewart's  case  there  was  a  gain  of  seventy  pounds*  after 
an  exploratory  operation ! 

Loss  in  sfrrngth  is  usually  proportionate  to  the  loss  in  weight.  One?  set»^ 
sometimes  renmrkable  vigtir  almost  to  the  elose,  but  this  i^*  exreptionaL 

AtKfmia  i^  preAt*nt  in  a  large  proportion  of  all  cases,  and  with  the  emacia- 
tion gives  ihe  picture  of  cachexia.  There  is  often  a  yellow  or  lenjon  tint  of 
the  :skin.  In  5i»  ea?J4?s  careful  Ijlood-eounts  were  made,  in  3  the  reti  corpus<di« 
were  aliove  *j.nno,»MH>  per  cubic  uiillimetre.  Thi.-*  occurs  in  the  concentrated 
condition  nf  tht*  bliMjd  in  crrhnn  cases  of  cancer  of  the  pylorus  with  dilat^itinn 
of  the  §tomach.  The  average  count  in  the  59  cases  was  3,712,180  fier  cubic 
mil  lime!  re.  Tu  only  8  cases  was  the  count  Wow  2,00(1,000,  and  in  none  below 
1,000.000.  The  average  of  the  ha?nioglobin  was  4 4.*i  per  cent.  In  only  9  was 
it  below  30  pt*r  cent.  In  i^2  ca^nes  in  which  the  leucocytes  were  counO'd  there 
were  only  18  cases  in  which  they  were  above  1*^,000  pier  cubic  millunetre;  in 
only  3  ca^^  were  they  above  :30,000,  As  mentioned,  there  were  7  casei  tii| 
which  the  features  of  onset  suggesteil  a  primary  anipmia.  To  this  question 
we  shall  return  under  diagnosis. 

Among  other  general  syiuptoms  may  be  mentioned  fritr.  which  was  present 
at  some  time  in  74  of  our  150  casciS.  In  only  13  of  these  <Hd  the  temperature 
rise  above  101"*.  In  2  it  was  above  103**.  Fiftei^n  present lmI  fairly  eonstiuit 
elevation  of  temperature.  Eight  presented  sudden  rises.  Two  casej  had 
vhilK  with  elevation  to  10,'!''  and  lOl*',  Chills  may  be  associated  with  sup- 
puration at  the  base  of  the  cancer, 

Vrinp. — There  may  he  no  changes  througiiovit ;  in  65  of  our  cases  there 
were  no  alterations,  in  3t>  aUmniin  was  foumi,  and  in  34  allmrnin  with  tube- 
casts.  Glycosuria,  peptonuria,  and  acetonuria  have  been  descril>ed.  Indican 
is  common. 

(Edema. — Swelling  of  the  ankles  is  of  frtHjuent  occurrence  t/>ward  the 
close.  In  some  ca^^es  there  is  even  early  a  general  anasarca,  usually  in  L-om* 
btnation  with  extreme  anannin.    The  cancer  is  usually  overlooki-*il. 

The  bowels  are  often  constipated.  In  only  12  cases  in  our  series  was 
diarrhtca  present.  In  2  cases  blood  was  passed  per  rectum.  There  are  no 
special  carduic  si/mptoms:  the  pulse  becomes  progressively  weaker.  Throro- 
liosis  of  one  femoral  vein  may  (X*cur  or,  as  in  one  of  our  eases,  wide>spreacl 
thrombosis  in  the  superlicial  veins  of  the  body. 

Symptoms  on  the  part  of  the  nervous  system  are  rare;  consciousiness  ij» 
often  retained  to  the  end*  Coma  may  occur  similar  to  that  seen  in  diatiete^. 
and  is  believeil  to  Im*  due  to  an  acid  intoxication. 

FrxcTK^XAL  DLSTraiJAKCKs. — Anorejcin.  loss  of  desire  for  food,  i&  a  fre- 
quent and  valuable  symptom,  more  constant  pc^rhaps  than  any  other,  yatuni 
is  a  gfiiking  feature  in  many  cases ;  there  is  often  a  sudden  repulsion  at  tbo 
sight  of  food.     In  exceptional  cases  tho  appetite  is  retainetl  throughout. 

Vomiting  may  come  on  early,  or  only  after  the  dyspepsia  has  penti^teJ 
for  some  time.  It  occurred  in  128  cases  in  our  series.  At  first  it  is  at  long 
intervals,  !»ut  subset^ ucutly  it  is  more  freepient,  and  may  recur  several  time* 
in  the  day*  There  are  casei*  in  which  it  comes  on  in  parorysmi^  and  thi»ii 
subsides;  in  other  cases,  it  sets  in  early »  persists  with  great  violence,  aod 
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may  cause  a  fatal  termination  within  a  few  weeks.  Vomiting  is  more  fre- 
quent when  the  cancer  involves  the  orifices,  particularly  the  pylorus,  in 
which  case  it  is  usually  delayed  for  an  hour  or  more  after  taking  the  food. 
When  the  cardiac  orifice  is  involved  it  may  follow  at  a  shorter  interval. 
Extensive  disease  of  the  fundus  or  of  the  anterior  or  posterior  wall  may 
be  present  without  the  occurrence  of  vomiting.  The  food  is  sometimes  very 
little  changed,  even  after  it  has  remained  in  the  stomach  for  twenty-four 
hours. 

Ilcpmorrhage  occurred  in  36  of  our  150  cases;  in  32  the  blood  was  dark 
and  altered,  in  3  it  was  bright  red.  In  2  cases  vomiting  of  blood  was  the 
first  symptom.  The  bleeding  is  rarely  profuse;  more  commonly  there  is 
slight  oozing,  and  the  blood  is  mixed  with,  or  altered  by  the  secretions,  and, 
when  vomited,  the  material  is  dark  brown  or  black,  the  so-called  "cofifee- 
ground  "  vomit.  The  blood  can  be  recognized  by  the  microscope  as  shadows 
of  the  red  blood-corpuscles  and  irregular  masses  of  altered  blood  pigment. 
In  cases  of  doubt  the  spectroscope  may  be  employed  or  haemin  crystals 
obtained. 

Pain,  an  early  and  important  symptom,  was  present  in  130  of  our  cases. 
It  is  very  variable  in  situation,  and  while  most  common  in  the  epigastrium, 
it  may  be  referred  to  the  shoulders,  the  back,  or  the  loins.  The  pain  is  de- 
scribed as  dragging,  burning,  or  gnawing  in  character,  and  very  rarely  occur* 
in  severe  paroxysms  of  gastralgia,  as  in  gastric  ulcer.  As  a  rule,  the  pain  is 
aggravated  by  taking  food.  There  is  usually  marked  tenderness  on  pressure 
in  the  epigastric  region.  The  areas  of  skin  tenderness  are  referred,  as  Head 
has  shown,  to  the  region  between  the  nipple  and  the  umbilicus  in  front  and 
behind  from  the  fifth  to  the  twelfth  thoracic  spine. 

Examination  of  the  Stomach  Contents. — The  vomitus  in  suspected 
cases  should  be  carefully  studied,  particularly  as  to  quantity  and  character 
of  ingredients.  Large  amounts  brought  up  at  intervals  of  a  few  days,  with 
the  api>earance8  already  described,  are  characteristic  of  dilatation  of  the 
stomach.  Some  of  the  material  should  be  spread  in  a  large  glass  plate  and 
any  suspicious  portions  picked  out  for  examination.  Bacteria  in  large  num- 
bers occur,  one,  the  Oppler-Boas  bacillus — an  unusually  long  non-mobile  form 
— is  supposed  to  be  of  diagnostic  value,  and  to  be  largely  responsible  for  the 
formation  of  lactic  acid.  The  yeast  fungus  is  very  commonly  found,  sarcinae 
less  frequently  than  in  dilatation  from  stricture.  Blood  is  a  most  important 
ingredient;  the  persistent  presence  microscopically  of  red  corpuscles  in  the 
early  morning  washings  is  always  very  suspicious.  Later,  when  coffee-ground 
vomiting  takes  place,  the  macroscopic  evidence  is  sufficient.  In  cases  of  doubt 
the  spectroscope  may  be  used  or  the  test  made  for  hapmin  crystals.  Fragments 
of  the  new  growth  may  be  vomited  or  may  appear  in  the  washings.  Positive 
evidence  of  cancer  may  be  obtained  from  them. 

Examination  of  the  Test  Breakfast. — The  Ewald  test  meal,  consisting 
of  a  slice  of  stale  bread  and  a  large  cup  of  weak  tea  without  cream  or  sugar, 
i»  given  at  7  a.  m.  and  withdrawn  at  8  a.  m.  The  Boas  test  meal,  consisting 
of  a  gruel  made  of  a  tablespoonful  of  oatmeal  flour  in  a  litre  of  water,  is 
used  in  the  estimation  of  lactic  acid.  As  an  outcome  of  the  enormous  num- 
ber of  observations  made  of  late  years,  it  may  be  said  that  free  HCl  is  absent 
in  a  large  proportion  of  all  cases  of  cancer  of  the  stomach.    Of  94  cases  in 
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which  the  contents  were  examined  in  84  free  HCl  was  absent  In  5  un- 
doubted cases  the  reaction  was  good;  in  2  of  these  the  history  suggested 
previous  ulcer.  HCl  may  be  absent  in  chronic  gastritis  and  in  atrophy  of  the 
gastric  mucosa.  The  presence  of  lactic  acid  after  Boas'  test  meal  is  regarded 
as  a  valuable  sign. 

Physical  Examination. — Inspection. — After  a  preliminary  survey,  em- 
bracing the  facies,  state  of  nutrition,  etc.,  particular  direction  is  given  to  the 
abdomen.  An  all-important  matter  is  to  have  the  patient  in  a  good  light. 
Fulness  in  the  epigastric  region,  inequality  in  the  infracostal  grooves,  the 
existence  of  peristalsis,  a  wide  area  of  aortic  pulsation,  the  presence  of  sub- 
cutaneous nodules  or  small  masses  about  the  navel,  and,  lastly,  a  well-defined 
tumor  mass — these,  together  or  singly,  may  be  seen  on  careful  inspection. 
I  can  not  emphasize  too  strongly  the  value  of  this  method  of  examination. 
In  62  of  the  150  cases  a  positive  tumor  could  be  seen.  In  52  the  tumor 
descended  with  inspiration;  in  36  peristalsis  was  visible;  in  3  cases  move- 
ments were  visible  in  the  tumor  itself.  In  10  cases  with  visible  peristalsis 
no  tumor  was  seen,  but  could  be  felt  on  palpation.  Inflation  with  carbonic- 
acid  gas  may  be  tried,  except  when  haemorrhage  has  been  profuse  or  tlie  cancer 
is  very  extensive.  The  dilatation  often  renders  e\ident  the  peristalsis  or  may 
bring  a  tumor  into  view.  The  presence  of  subcutaneous  and  umbilical  nodules 
is  sometimes  a  very  great  help.  They  were  found  in  5  of  our  series.  Palpa- 
tion.— In  115  cases  a  tumor  could  be  felt;  in  48  in  the  epigastric  re<rion,  in 
25  in  the  umbilical,  in  18  in  the  left  hypochondriac,  in  17  in  the  right  hypo- 
chondriac region,  while  in  7  cases  a  mass  descended  in  deep  inspiration  from 
beneath  the  left  costal  margin.  These  figures  illustrate  in  how  large  a  projwr- 
tion  of  the  cases  the  tumor  is  in  evidence.  In  rare  cases  examination  in  the 
knee-elbow  position  is  of  value.  Mobility  in  gastric  tumor  is  a  point  of  mucli 
importance.  First,  the  change  with  respiration,  already  referred  to;  a  mass 
may  descend  3  or  4  inches  in  deep  inspiration;  secondly,  the  communicatCHl 
pulsation  from  the  aorta,  which  is  often  in  its  extent  suggestive;  thirdly,  the 
intrinsic  movements  in  the  hypertrophied  muscularis  in  the  neighborhood 
of  the  cancer.  This  may  give  a  remarkable  character  to  the  mass,  causing 
it  to  appear  and  disapi)ear,  lifting  the  abdominal  wall  in  the  epigastric  reirion ; 
and,  fourthly,  mechanical  movements,  with  inflation,  with  change  of  posture, 
or  coiumunicated  with  the  hand.  Tumors  of  the  pylorus  are  the  most  mov- 
able, and  in  extreme  cases  can  be  displaced  to  either  hypochondrium  or  ]>ushed 
far  down  l)elow  the  navel  (see  illustrative  cases  in  my  Lectures  on  the  Diag- 
nosis of  Abdominal  Tumors).  Pain  on  palpation  is  common;  the  mass  is 
usually  hard,  sometimes  nodular.  Gas  can  at  times  be  felt  gurgling  through 
the  tumor  at  the  pyloric  region. 

Pcrcusfiion  gives  less  important  indications — the  note  over  a  tumor  is 
rarely  flat,  more  often  a  flat  tympany.  AvscuJtntion  may  reveal  the  gur<rling 
through  the  pylorus;  sometimes  a  systolic  bruit  is  transmitted  from  the  aorta, 
and  when  a  local  peritonitis  exists  a  friction  may  be  heard. 

Complications. — Secondary  growths  are  common.  In  44  autopsies  in  our 
series  there  were  metastases  in  38;  in  29  the  lymph-glands  were  involved; 
in  23  the  liver,  in  11  the  peritomeum.  in  8  the  pancreas,  in  8  the  l>oweU  in 
4  the  lung,  in  3  the  pleura,  in  4  the  kidneys,  and  in  2  the  spleen.  In  8  no 
deposits  were  found. 
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Perforation  may  lead  to  peritonitis,  but  in  3  of  our  4  eases  there  was  no 
general  involvement.  Cancerous  ascites  is  not  very  uncommon.  Dock  has 
called  attention  to  the  value  of  the  examination  of  the  fluid  in  such  cases 
as  a  help  to  diagnosis.  The  cells  show  mitoses  and  are  very  characteristic. 
Secondary  cancer  of  the  liver  is  very  common ;  the  enlargement  may  be  very 
great,  and  such  cases  are  not  infrequently  mistaken  for  primary  cancer  of 
the  organ.  Involvement  of  the  h/mph- glands  may  give  valuable  indications. 
There  may  be  early  enlargement  of  a  gland  at  the  posterior  border  of  the 
left  stemo-cleido-mastoid  muscle ;  later  adjacent  glands  may  become  affected. 
This  occurs  also  in  uterine  cancer.  According  to  Williams,  Trosier  was  the 
first  to  describe  this  condition,  which  must  not  be  confounded  with  the 
pseudo-Hpome  su$-c1aviculaire  of  Verneuil. 

A  very  remarkable  picture  is  presented  when  the  cancer  sloughs  or  be- 
comes gangrenous ;  the  vomitus  has  a  foul  odor,  often  of  a  penetrating  nature, 
to  be  perceived  throughout  the  room.  In  cases  in  which  the  ulcer  perforates 
the  colon,  the  vomiting  may  be  faecal.  I  have,  however,  met  with  the  faecal 
odor  in  a  case  with  incessant  vomiting ;  there  was  no  perforation  of  the  colon 
at  autopsy. 

Course. — While  usually  chronic  and ,  lasting  from  a  year  to  eighteen 
months,  acute  cancer  of  the  stomach  is  by  no  means  infrequent.  Of  the  69 
cases  in  which  we  could  determine  accurately  the  duration,  15  lasted  under 
three  months,  IG  from  three  to  six  months,  14  from  six  to  twelve  months — 
a  total  of  45  under  one  year.  Four  cases  lasted  for  two  years  or  over.  One 
case  lived  for  at  least  two  years  and  a  half. 

Bias^osis. — In  115  of  our  150  cases  a  tumor  existed,  and  with  this  the 
recognition  is  rarely  in  doubt.  Practically  the  chief  difficulty  is  in  those  cases 
which  present  gastric  symptoms  or  anaemia,  or  both,  without  the  presence 
of  tumor.  In  the  one  a  chronic  gastritis  is  suspected ;  in  the  other  a  primary 
anaemia.  In  chronic  gastritis  the  history  of  long-standing  dyspepsia,  the  ab- 
sence of  cachexia,  the  absence  of  lactic  acid  in  the  test  meal,  and  the  less 
striking  blood  changes  are  the  important  points  for  consideration.  The  cases 
with  grave  ancemia  without  tumor  offer  the  greatest  difficulty.  The  blood- 
count  is  rarely  so  low  as  in  pernicious  anajmia,  a  point  on  which  F.  P.  Henry 
has  laid  special  stress.  In  only  8  of  our  59  cases  with  careful  blood  exami- 
nation was  the  number  below  2,000,000  per  cubic  millimetre.  The  lower 
color  index,  as  in  secondary  anaemia,  the  absence  of  niegaloblasts,  and  a  leuco- 
cvtosis  speak  for  cancer.  Some  lay  stress  on  the  differential  count  of  the 
leucocytes,  but  there  is  not  evidence  enough  to  enable  us  to  speak  positively 
on  this  point.  The  digestion  leucocytosis  might  be  a  help  in  some  cases. 
The  chemical  findings  are  of  greater  value.  The  constant  presence  of  lactic 
acid  and  the  absence  of  HCl  have  in  several  of  our  cases  suggested  the  diag- 
nosis of  cancer,  which  has  been  verified  later  on  by  the  development  of  a 
tumor. 

From  ulcer  of  the  stomach  malignant  disease  is,  as  a  rule,  readily  recog- 
nized. The  ulcus  carcinomatosum  usually  presents  a  well-marked  history  of 
ulcer  for  years.  Hemmeter  has  given  a  good  account  of  this  rare  condition 
in  his  recent  work  on  the  stomach.  The  greatest  difficulty  is  offered  when 
there  is  ulcer  with  tumor  due  to  cicatricial  contraction  about  the  pylorus.  In 
3  such  cases  we  mistook  the  mass  for  cancer,  and  even  at  operation  it  may 
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(as  in  one  of  them)  be  imposs^ible  to  my  whether  a  iieoplassm  is  present. 
The  persiistent  hyperchlorhydria  is  the  most  iniportant  single  feature  of  lUccr, 
am],  taken  with  the  gastralgic  attacks  an  J  the  hfemorrhagee,  rarely  leave  doubt 
as  to  the  condition. 

Nowadays,  when  exploratory  laparotomy  may  be  advised  with  such  safety, 
the  sitrgr.^in  often  makes  the  diagnosis. 

The  practitioner  t^hould  recognize  the  fact  that  there  are  ca^es  of  cancer 
of  the  stomach  in  which  a  positive  diagnosis  can  not  be  reached  for  wiH}ks 
or  months  by  any  known  means  at  our  command. 

Treatment. — ^The  diseai^e  is  incurable  and  palliative  measures  are  alone 
indicated.  The  diet  should  consist  of  readily  digested  substances  of  all  sorts. 
Many  patients  do  best  on  milk  alone.  Washing  out  of  the  stomach,  which 
may  l»e  done  with  a  soft  tube  witliout  any  ri.sk,  ii^  particubirly  advantageous 
when  there  is  ol>struction  at  the  pylorus,  and  is  by  far  the  moat  satisfactory 
means  of  combating  the  vomiting.  The  excessive  fermentation  ig  also  best 
treated  by  lavage.  When  thi^  pain  bt-comes  severe,  particubirly  if  it  disturbs 
the  rest  at  night,  morphia  must  be  given.  One-eighth  of  a  grain,  combined 
with  carbonate  of  soda  (gr.  v),  bismuth  (gr*  v-x),  usually  gives  pnmipl 
relief,  and  the  dose  does  not  always  require  to  he  increa>ied*  Creasote  (  Tit  j-ij) 
and  carl:Kilic  acid  are  yory  useful.  The  blee<ling  in  gastric  cancer  is  rarely 
-Amenable  to  treatment.  For  the  recent  results  of  surgical  treatment  see 
second  edition  of  Rohson  and  Movnihan's  work  on  the  titomach,  1904. 
Operated  upon  early,  complete  removal  is  sometimes  poj^sible.  In  a  majority 
of  cases  the  operation  h  only  palliative.  In  suitable  cases  early  ex[ilf>ration 
should  l>e  advised;  the  oj>cration  per  »b  is  sometimes  beneficial  and  the 
patient  is  rarely  the  worse  for  it. 

Other  Porms  of  Tumor. — Non-mncerons  tumors  of  the  stomach  rarely 
cause  inconvenience.  Polypi  (polyadenoraata)  are  common  and  they  may 
be  numerous;  a-s  many  as  150  have  l>een  reported  in  one  ca?^.  'Hiere  is  a 
form  in  which  the  adenoma  exists  as  an  extensive  area  slightly  raiseil  ahov« 
the  level  of  llie  mucosa — poUjadenome  en  nappe  of  the  French.  IL  R.  An- 
derson has  described  a  case  of  remarkable  multiple  qfAh  in  the  walls  of  the 
stomach  and  small  intestine.  Sarcomata  are  very  rare.  Fibromata  and 
lipomnia  have  been  described. 

Foreigti  hodie.s  occasionally  produce  remarkable  tumors  of  the  stomach. 
The  most  extraordinary  is  the  hair  tumor,  of  which  there  are  IG  cases  in  the 
literature.  The  ceases  occur  in  hysterical  women  who  have  been  in  the  habit 
of  eating  their  own  hair,  A  specimen  in  the  medicnl  museum  of  MctJill 
ITniversity  ie  in  two  sections,  which  fonn  an  exact  mould  of  the  stornach. 
The  tumors  are  large,  very  puzzling,  and  are  usually  mistaken  for  cancer. 
Of  7  cases  operated  up<-»n,  6  recovered  j  in  9  cascB  the  condition  wa^  found 
po^t  mortem  (Schulten), 
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VI.     HYPERTROPHIC    STENOSIS    OF   THE    PYLORUS. 

1,  In  Adultft, — Microscopically,  the  condition  is  found  to  be  very  largely 

llypertrophy  of  the  muscularis  and  submncosa  of  the  pylorus.     It  was  well 

""descritied  by  the  older  writers.    The  sv^iptoms  are  tha«e  of  dilatation  of  the 

stomach.    The  condition  has  been  fidly  discussed  by  Boas  (Archiv  fiir  Ver- 
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dauungskrankheiten,  Bd.  4,  I),  who  reports  two  interesting  cases  with  suc- 
cessful gastro-enterostomy.  The  question  is  whether  some  of  these  cases  may 
not  really  be  congenital,  as  there  have  been  instances  reported  in  girls  as 
early  as  the  twelfth  and  sixteenth  years. 

2.  Congenital. — First  described  in  1897  by  John  Thomson,  of  Edinburgh, 
much  attention  has  been  paid  to  this  condition,  which  seems  not  uncommon. 
Still  reports  20  cases  (1905). 

It  has  been  regarded  as  a  true  hyperplasia,  but  Thomson  thinks  spas- 
modic contraction  is  the  important  factor.  The  diagnosis  is  easy — visible 
peristalsis  and  palpable  tumor. 

Very  many  cases  have  been  reported  within  the  past  few  years,  and  of  33 
operated  upon  17  have  recovered  (Clogg,  November,  1904).  Dieting,  nasal 
feeding,  and  lavage  should  be  tried  before  operation.  In  a  bottle-fed  baby,  a 
wet-nurse  should  be  obtained.  In  a  case  of  J.  A.  Scott's,  recovery  promptly 
followed  this  change. 

VTL    HiEMOBSHAGE   FROM   THE   STOMACH. 

(HsBinatemesis.) 

Etiology. — Gastrorrhagia,  as  this  symptom  is  called,  may  result  from 
many  conditions,  local  or  general.  1.  In  local  disease:  (a)  cancer;  (b)  ulcer; 
(c)  disease  of  the  blood-vessels,  such  as  miliary  aneurisms  and  occasionally 
varicose  veins;  (d)  acute  congestion,  as  in  gastritis,  and  possibly  in  vicarious 
haemorrhage;  (e)  following  operations  in  the  abdomen,  particularly  when 
the  omentum  is  wounded,  erosions  of  the  gastric  mucosa  may  occur,  from 
which  haemorrhage  takes  place.  Many  cases  have  followed  operation  for 
appendicitis.    Sixty-nine  per  cent  of  the  cases  collected  by  Purves  died. 

2.  Passive  congestion  due  to  obstruction  in  the  portal  system.  This  may 
be  either  (a)  hepatic,  as  in  cirrhosis  of  the  liver,  thrombosis  of  the  portal 
vein,  or  pressure  upon  the  portal  vein  by  tumor,  and  secondarily  in  cases 
of  chronic  disease  of  the  heart  and  lungs;  (6)  splenic.  Gastrorrhagia  is  by 
no  means  an  uncommon  symptom  in  enlarged  spleen,  and  is  explained  by  the 
intimate  relations  which  exist  between  the  vasa  brevia  and  the  splenic  cir- 
culation. 

3.  Toxic:  (a)  The  poisons  of  the  specific  fevers,  small-pox,  measles,  yellow 
fever;  (6)  poisons  of  unknown  origin,  as  in  acute  yellow  atrophy  and  in 
purpura;  (c)  phosphorus. 

4.  Traumatism:  (a)  Mechanical  injuries,  such  as  blows  and  wounds,  and 
occasionally  by  the  stomach-tube;  (b)  the  result  of  severe  corrosive  poisons. 

5.  Certain  constitutional  diseases:  (a)  Haemophilia;  (6)  profound  anae- 
mias, whether  idiopathic  or  due  to  splenic  enlargements  or  to  malaria;  (c) 
chola»mia. 

6.  In  certain  nervous  affections,  particularly  hysteria,  and  occasionally 
in  progressive  paralysis  of  the  insane  and  epilepsy. 

7.  The  blood  may  not  always  come  primarily  from  the  stomach.  Thus 
it  may  belong  to  the  nose  or  the  pharynx.  In  haemoptysis  some  of  the  blood 
may  find  its  way  into  the  stomach.  Again,  in  bleeding  from  the  oesophagus 
hlood  may  trickle  into  the  stomach,  from  which  it  is  ejected.     This  occurs 
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in  the  case  of  rupture  of  aneurism  and  of  the  oesophageal  varices.  A  child 
may  draw  blood  with  the  milk  from  the  mother's  breast  even  in  considerable 
quantities  and  then  vomit  it. 

8.  Miscellaneous  causes:  Aneurism  of  the  aorta  or  of  its  branches  may 
rupture  into  the  stomach.  There  are  instances  in  which  a  patient  has  vom- 
ited blood  once  without  ever  having  a  recurrence  or  without  developing 
symptoms  pointing  to  disease  of  the  stomach. 

In  new-bom  infants  hsematemesis  may  occur  alone  or  in  connection  with 
bleeding  from  other  mucous  membranes. 

In  medical  practice,  haemorrhage  from  the  stomach  occurs  most  fre- 
quently in  connection  with  cirrhosis  of  the  liver  and  ulcer  of  the  stomach. 
It  is  more  frequent  in  women  than  in  men,  owing  to  the  greater  prevalence 
of  round  ulcer  in  the  former. 

Morbid  Anatomy. — ^When  death  has  occurred  from  the  hfiematemesis  there 
are  signs  of  intense  anaemia.  The  condition  of  the  stomach  varies  extremely. 
The  lesion  is  evident  in  cancer  and  in  ulcer  of  the  stomach.  It  is  to  be  borne 
in  mind  that  Jtatal  haemorrhage  may  come  from  a  small  miliary  aneurism 
communicating  with  the  surface  by  a  pin-hole  perforation,  or  the  bleeding 
may  be  due  to  the  rupture  of  a  submucous  vein  and  the  erosion  in  the  mucosa 
may  be  small  and  readily  overlooked.  It  may  require  a  careful  and  prolonged 
search  to  avoid  overlooking  such  lesions.  In  the  large  group  associated  with 
portal  obstruction,  whether  due  to  hepatic  or  splenic  disease,  the  mucosa  is 
usually  pale,  smooth,  and  shows  no  trace  of  any  lesion.  In  cirrhosis,  fatal 
by  hfemorrhage,  one  may  sometimes  search  in  vain  for  any  focal  lesion  to 
account  for  the  gastrorrhagia,  and  we  must  conclude  that  it  is  possible  for 
even  the  most  profuse  bleeding  to  occur  by  diapedesis.  The  stomach  may 
be  distended  with  blood  and  yet  the  source  of  the  haemorrhage  be  not  apparent 
either  in  the  stomach  or  in  the  portal  system.  In  such  cases  the  oesophagus 
should  be  examined,  as  the  bleeding  may  come  from  that  source.  In  toxic 
cases  there  are  invariably  ha?morrhages  in  the  mucous  membrane  itself. 

Symptoms. — In  rare  instances  fatal  syncope  may  occur  without  any  vom- 
iting. In  a  case  of  the  kind,  in  which  the  woman  had  fallen  over  and  died 
in  a  few  minutes,  the  stomach  contained  l>etween  three  and  four  pounds  of 
blood.  The  sudden  profuse  bleedings  rapidly  lead  to  profound  anaemia. 
When  due  to  ulcer  or  cirrhosis  the  bleeding  usually  recurs  for  several  days. 
Fatal  ha?morrhage  from  the  stomach  is  met  with  in  ulcer,  cirrhosis,  enlarge- 
ment of  the  spleen,'  and  in  instances  in  which  an  aneurism  ruptures  into  the 
stomach  or  (i?sophagus.  Gastrorrhagia  may  occur  in  splenic  anaemia  or  in 
leukaemia  before  the  condition  has  aroused  the  attention  of  friends  or  phy- 
sician. 

The  vomited  blood  may  be  fluid  or  clotted;  it  is  usually  dark  in  color, 
but  in  the  basin  the  outer  part  rapidly  l)ecomes  red  from  the  action  of  tlie 
air.  The  longer  blood  remains  in  the  stomach  the  more  altered  is  it  when 
ejected. 

The  amount  of  blood  lost  is  very  variable,  and  in  the  course  of  a  day  the 
patient  may  bring  up  three  or  four  pounds,  or  even  more.  In  a  case  under 
the  care  of  George  Ross,  in  the  Montreal  General  Hospital,  the  patient  lost 
during  seven  days  ten  i>ounds,  by  measurement,  of  blood.  The  usual  symp- 
toms of  anaemia  develop  rapidly,  and  there  may  be  slight  fever,  and  siabse- 
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quently  oedema  may  occur.  Syncope,  convulsions,  and  occasionally  hemiplegia 
occur  after  very  profuee  haemorrhage.  Elindness  may  follow,  the  result  either 
of  thrombosis  of  the  retinal  arteries  or  veins,  or  an  acute  degeneration  of  the 
ganglion  cells  of  the  retina. 

Diagnosis. — In  a  majority  of  instances  there  is  no  question  as  to  the 
origin  of  the  blood.  Occasionally  it  is  difficult,  particularly  if  the  case  has 
not  been  seen  during  the  attack.  Examination  of  the  vomit  readily  deter- 
mines whether  blood  is  present  or  not.  The  materials  vomited  may  be  stained 
by  wine,  the  juice  of  strawberries,  raspberries,  or  cranberries,  which  give  a 
color  very  closely  resembling  that  of  fresh  blood,  while  iron  and  bismuth 
and  bile  may  produce  the  blackish  color  of  altered  blood.  In  such  cases  the 
microscope  will  show  clearly  the  presence  of  the  shadowj^  outlines  of  the  red 
blood-corpuscles,  and,  if  necessary,  spectroscopic  and  chemical  tests  may  be 
applied. 

Deception  is  sometimes  practised  by  hysterical  patients,  who  swallow  and 
then  vomit  blood  or  colored  liquids.  With  a  little  care  such,  eases  can  usually 
be  detected.  The  cases  must  be  excluded  in  which  the  blood  passes  from  tl^ 
nose  or  pharynx,  or  in  which  infants  swallow  it  with  the  milk. 

There  is  not  often  difficulty  in  distinguishing  between  haemoptysis  and 
haematemesis,  though  the  coughing  and  the  vomiting  are  not  infrequently 
combined.    The  following  are  points  to  be  borne  in  mind  in  the  diagnosis : 

H-SMATEMESIS.  HEMOPTYSIS. 

1.  Previous  history  points  to  gas-  1.  Cough  or  signs  of  some  pul- 
tric,  hepatic,  or  splenic  disease.                 monary  or  cardiac  disease  precedes, 

in  many  cases,  the  haemorrhage. 

2.  The  blood  is  brought  up  by  2.  The  blood  is  coughed  up,  and 
vomiting,  prior  to  which  the  patient  is  usually  preceded  by  a  sensation  of 
may  experience  a  feeling  of  giddiness  tickling  in  the  throat.  If  vomiting 
or  faintness.  occurs,  it  follows  the  coughing. 

3.  The  blood  is  usually  clotted,  3.  The  blood  is  frothy,  bright  red 
mixed  with  particles  of  food,  and  has  in  color,  alkaline  in  reaction.  If 
an  acid  reaction.  It  may  be  dark,  clotted,  rarely  in  such  large  coagula, 
grumous,  and  fluid.  and  muco-pus  may  be  mixed  with  it. 

4.  Subsequent  to  the  attack  the  4.  The  cough  persists,  physical 
patient  passes  isLvry  stools,  and  signs  signs  of  local  disease  in  the  chest 
of  disease  of  the  aljdominal  viscera  may  usually  l)e  detected,  and  the 
may  be  detected.  sputa  may  be  blood-stained  for  many 

days. 

Prognofii. — Except  in  the  case  of  rupture  of  an  aneurism  or  of  large 
veins,  ha^matemesL*  rarely  proves  fatal.  In  my  experience  death  has  followed 
more  frequently  in  caees  of  cirrhosis  and  splenic  enlargement  than  in  ulcer 
or  cancer.  In  ulcer  it  is  to  Ije  remembered  that  in  the  chronic  hjemorrhagic 
form  the  bleeding  niay  recur  for  years.  The  treatment  of  haematemesis  is 
eonaidered  uudi^r  fUL^tric  ulcer. 
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Vin.    NEUROSES    OF    THE    STOMACH, 
(Nervous  Dyspepsia.) 

Tlie  shidies  of  Leube,  Ewald,  Oser,  Rosenbaeh,  antl  many  others  liave 
shown  that  i^onons  functional  disturbances  of  the  stomadi  oiay  occur  without 
any  discoverable  anatoniicid  basis.  The  cases  are  met  with  most  fri.H|uc»ntly 
in  tho.se  who  have  either  inherited  a  nervuus  constitution  or  who  have  gradu- 
ally, through  indiscretions,  brought  about  a  condition  of  nervous  prostration. 
Not  infre<|uently,  however,  the  gastric  sAinpttims  stand  so  far  in  tbe  fore- 
ground that  the  general  neumpathie  character  of  the  patient  quite  escapes 
notice.  Sometimes  the  gastric  manifestations  have  apparently  a  reflex  origin 
depending  on  organic  disturbances  in  remote  \mTU  of  the  body. 

The  nervous  derangements  of  the  stomach  may  be  divided  into  motoFp 
cretorv,  and  sensory  neuroses.  These  disturbances  rarely  occur  singly ;  they 
re  usually  met  with  in  combined  forms.  The  clinical  picture  resulting  from 
ftuch  a  complex  of  gat^tric  neurones  is  kno\ni  as  nervfriis  dyspepsia,  Ar*  Leube 
has  pointed  out,  the  seniMiry  disturbances  usually  play  the  more  important  part. 

The  sufferer  from  nervous  dyspepsia  presentj*  a  va^}^ng  picture.  All 
grades  *K'cur,  from  the  emaciated  skeleton-like  patient  with  anorexia  nervosa 
to  tlie  well-nourishcil,  healthy-looking,  fresh-c<r»mplejiioned  individual  whose 
only  complaint  is  distress  and  uneasiness  after  eating.  I  have  fcdlowed 
Riegers  chissification. 

L  Motor  Neuroses, —  {a)  Hyfehkinesis  or  Supebmotility. — An  increase 
in  the  normal  motor  activity  of  the  stomach  results  in  too  early  a  discharge 
of  the  ingesta  into  the  intestine.  It  is  more  commonly  a  secondary  neurosis 
depejident  ujion  euperaciditj  or  gnpersecretion  of  the  gastric  juice;  but  it 
may  occur  primarily,  posjiibly  from  reflex  causes.  The  diagnosis  is  to  he 
reached  only  by  means  of  the  stoimich-tube.  It  gives  rise  to  no  eharacierislic 
clinical  symptoms. 

{b)  Peristaltic  ITxhest, — Thi^  condition,  as  descrilwd  by  Kussmaul,  is 
an  extremely  common  and  distressing  g}Tnptom  in  neurasthenia.  Shortly 
after  eating  the  peristaltic  movements  of  the  Btomach  are  increaseil.  and 
b(»rborygmi  and  gurgling  may  be  heard,  even  at  a  distance.  The  subjective 
simsations  are  mowt  annoying,  and  it  would  apjiear  as  if  in  the  hypeni»8thetic 
cfmdition  of  the  nervous  system  the  patient  felt  normal  peristalsis,  jnet  as  in 
these  states  the  usual  beating  of  the  heart  may  be  perceptible  to  him.  A 
further  analogy  is  afforded  by  the  fact  that  emotion  increases  this  |>eristalsis. 
It  may  extend  to  tbe  intestines,  particularly  to  the  dnodenunu  and  on  palpa- 
tion over  this  region  the  gurgling  is  most  marked.  The  movement  may  lie 
anti-perietalsis,  in  which  the  wave  passes  from  right  to  left,  a  condition  which 
may  also  extend  tn  the  intestines.  There  are  cases  on  record  in  which  nilored 
enemata  «»r  even  scybala  have  been  discharged  from  the  mouth. 

(r)  Nkhvouh  Eructations. — Aerophafjin, — In  this  condition  pevere  attacks 
of  noisy  eructations,  following  one  another  often  in  rapid  succession,  ^ccnr. 
When  violent  they  last  for  hours  or  days.  At  other  times  they  occur  in  parox- 
ysins.  depending  often  upon  mental  excitement.  They  are  more  commonly 
observed  in  hysterical  women  and  Deurasthenics,  but  also,  not  infrequontly. 
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in  children.  The  hysterical  nature  of  the  affection  is  sometimes  testified 
to  by  the  occurrence,  especially  in  children,  of  several  instances  in  one 
household. 

The  expelled  gas  in  these  cases  is  atmospheric  air,  which  is  swallowed  or 
aspirated  from  without.  Sometimes  the  whole  process  may  be  clearly  ob- 
served, but  in  other  instances  the  act  of  swallowing  may  be  almost  or  quite 
imperceptible.  Bouveret  considers  the  condition  due  to  a  spasm  of  the  phar- 
ynx which  causes  involuntary  swallowing.  Oser  has  suggested  that  the  air 
may  enter  by  aspiration,  the  stomach  acting  like  an  elastic  rubber  bag  which 
tends  to  fill  again  after  the  air  is  expressed.  It  is  quite  possible  that  in  some 
instances  the  eructations  consist  of  gas  which  has  never  actually  reached  the 
stomach,  but  is  brought  up  from  the  cesophagus. 

(d)  Xervous  Vomiting. — A  condition  which  is  not  associated  with  ana- 
tomical changes  in  the  stomach  or  with  any  state  of  the  contents,  but  is  due 
to  nervous  influences  acting  either  directly  or  indirectly  upon  the  centres 
presiding  over  the  act  of  vomiting.  The  patients  are,  as  a  rule,  women — 
usually  brunettes — and  the  subject  of  more  or  less  marked  hysterical  mani- 
festations. A  special  feature  of  this  form  is  the  absence  of  the  preliminary 
nausea  and  of  the  straining  efforts  of  the  ordinary  act  of  vomiting.  It  is 
rather  a  regurgitation,  and  without  visible  effort  and  without  gagging  the 
mouth  is  filled  with  the  contents  of  the  stomach,  which  are  then  spat  out. 
It  comes  on,  as  a  rule,  after  eating,  but  may  occur  at  irregular  intervals.  In 
some  cases  the  nutrition  is  not  impaired,  a  feature  which  may  give  a  clew  to 
the  true  nature  of  the  disease,  as  there  may  be  no  other  hysterical  manifesta- 
tion present.  As  noted  by  Tuckwell,  it  may  occur  in  children,  and  Edsall 
suggests  that  this  recurring  vomiting  is  an  acid  intoxication,  as  in  some  cases 
acetone  and  diacetic  acid  have  been  foimd  in  the  urine.  Treatment  with  full 
doses  of  20  grains  of  bicarbonate  of  soda  every  two  hours  has  been  found  to 
relieve  it.  Nervous  vomiting  may  be  a  very  serious  condition.  We  have  had 
at  least  two  fatal  cases.  In  some  instances,  after  persisting  for  weeks  or  months 
at  home  the  patient  gets  well  in  a  few  days  in  hospital.  In  other  instances  the 
course  is  protracted,  and  the  cases  are  among  the  most  trying  we  are  called 
upon  to  treat. 

A  type  of  vomiting  is  that  associated  with  certain  diseases  of  the  nervous 
system — particularly  locomotor  ataxia — forming  part  of  the  gastric  crises. 
Leyden  has  reported  cases  of  primary  periodic  vomiting,  which  he  regards 
as  a  neurosis. 

(e)  Rumination;  Merycismus. — In  this  remarkable  and  rare  condition 
the  patients  regurgitate  and  chew  the  cud  like  ruminants.  It  occurs  in  neuras- 
thenic or  hysterical  persons,  epileptics,  and  idiots.  In  some  patients  it  is 
hereditary.  There  is  an  instance  in  which  a  governess  taught  it  to  two  chil- 
dren. The  habit  may  persist  for  years,  and  does  not  necessarily  impair  the 
health. 

(f)  Spasm  of  the  Cardia. — Spasmodic,  usually  painful  contraction  of 
the  circular  muscle  fibres  at  the  cardiac  orifice  may  follow  the  introduction 
of  a  sound,  hasty  eating,  or  the  taking  of  too  hot  or  too  cold  food.  It  may 
occur  in  tetanus  and  also  in  hysterical  and  neurasthenic  individuals,  especially 
in  air  swallowers,  in  whom,  if  it  be  combined  with  pyloric  spasm,  it  may 
result  in  painful  gastric  distention — "pneumatosis."     Here  the  spasm  may 
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be  of  considerable  duration.  The  condition  is  rare  and  practically  not  of 
much  moment. 

(g)  Pyloric  Spasm. — This  is  usually  a  secondary  occurrence,  following 
Buperacidity,  supersecretion,  idcer,  or  the  introduction  into  the  stomach  of 
irritating  substanqes.  The  spasm  often  causes  pain  in  the  region  of  the 
pylorus  and  increased  gastric  peristalsis.  In  cases  where  the  spasm  is  com- 
bined with  superacidity  and  supersecretion  marked  dilatation  with  atony  may 
follow;  it  is  questionable,  however,  whether  a  primary  nervous  pyloric  spasm 
ever  gives  rise  to  serious  results. 

(h)  Atony  of  the  Stomach. — Motor  insufficiency  of  the  stomach  is  gen- 
erally due  to  injudicious  feeding,  to  organic  disease  of  the  stomach  itself,  or 
to  general  wasting  processes.  In  some  otherwise  normal  individuals  of  neu- 
rotic temperaments  an  atony  may,  however,  occur  which  possibly  deserves  to 
be  classed  among  the  neuroses.  The  s^-mptoms  are  usually  those  of  a  moderate 
dilatation,  and  are  often  associated  with  marked  sensor}'  disturbances — feel- 
ings of  weight  and  pressure,  distention,  eructations,  and  so  forth. 

Great  care  must  be  taken  in  the  diagnosis  to  rule  out  all  other  possible 
causes. 

({)  Insufficiency  or  Incontinence  of  the  Pylorus. — This  condition 
was  described  first  by  de  S6re  and  later  by  Ebstein.  It  may  be  recognized  by 
the  rapid  passing  of  gas  from  the  stomach  into  the  bowel  on  attempts  at 
inflation  of  the  former,  as  well  as  by  the  presence  of  l)ile  and  intestinal  con- 
tents in  the  stomach.     There  are  no  distinctive  clinical  symptoms. 

(;')  Insufficiency  of  the  Cardia. — This  condition  is  only  recognized  by 
the  occurrence  of  eructations  or  in  rumination. 

II.  Secretory  Neuroses. — (a)  Hyperacidity;  Superacidity;  Hyper- 
chlorhydria. — Nervous  dyspepsia  with  h\'peracidit\'  of  the  gastric  juices. 
The  symptoms  depend  upon  the  secretion  of  an  abnormally  acid  gastric  juice 
at  the  time  of  digestion.  This  is  a  common  form  of  dyspepsia  in  young  and 
neurotic  individuals.  Oswald  has  pointed  out  its  remarkable  frequency  in 
chlorotic  girls.  The  symptoms  are  very  variable.  They  do  not.  as  a  rule, 
immediately  follow  the  ingestion  of  food,  but  occur  one  to  three  hours  later, 
at  the  height  of  digestion.  There  is  a  sense  of  weight  and  pressure,  some- 
times of  burning  in  the  epigastrium,  commonly  associated  with  acid  eructa- 
tions. If  vomiting  occurs,  the  pain  is  relieved.  The  patient  is  usually  rela- 
tively well  nourished,  and  the  appetite  is  often  good,  though  the  sufferer  may 
be  afraid  to  eat  on  account  of  the  anticipated  pain.  Its  association  with  ulcer 
has  been  referred  to.     There  is  commonly  constipation. 

(b)  Supersecretion,  Intermittent  and  Continuous. — This  is  a  form 
of  dyspepsia  which  has  been  long  recognized,  l)ut  of  late  has  l)een  specially 
studied  by  Heichmann  and  others.  The  increased  flow  of  the  gastric  juice 
may  be  intermittent  or  continuous.  The  secretion  under  such  circumstances 
is  usually  superacid,  though  this  is  not  always  the  case.  The*  periodical  form 
— the  gastroxi/nsis  of  Rossbach — may  be  quite  inde|)endent  of  the  time  of 
digestion.  Great  quantities  of  highly  acid  gastric  juice  may  be  secreted  in 
a  very  small  space  of  time.  Such  cases  are  rare,  and  are  especially  associated 
either  with  profound  neurasthenia  or  M*ith  locomotor  ataxia.  The  attack  may 
last  for  several  days.  It  usually  sets  in  with  a  gnawing,  unpleasant  sensation 
in  the  stomach,  severe  headache,  and  shortly  after  the  patient  vomits  a  clear. 
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watery  secretion  of  such  acidity  that  the  throat  ia  irritated  and  made  raw  and 
sore.  As  mentioned,  the  attacks  may  be  quite  independent  of  food.  Con- 
tinuous supersecretion  is  more  common.  The  constant  presence  of  fluid  in 
the  stomach,  together  with  the  pyloric  spasm,  which  commonly  results  from 
the  irritation  of  the  overacid  gastric  juice,  are  followed  by  a  more  or  less 
extensive  dilatation.  Digestion  of  the  starches  is  retarded,  and  there  are 
eructations  of  acid  fluid  and  gastric  distress.  This  secretion  of  highly  acid 
gastric  juice  may  continue  when  the  stomach  is  free  from  food.  In  these 
causes  pain,  burning  acid  eructations,  and  even  vomiting,  occurring  during  the 
night  and  early  in  the  morning,  are  rather  characteristic. 

(c)  Nervous  Subacidity  ok  Ixacidity;  Achylia  Gastrica  Nervosa. — 
Lack  of  the  normal  amount  of  acid  is  found  in  chronic  catarrh,  and  particu- 
larh*  in  cancer.  As  Leube  has  shown,  a  reduction  in  the  normal  amount  of 
acid  may  exist  with  the  most  pronounced  symptoms  of  nervous  dyspepsia  and 
yet  the  stomach  will  be  free  from  food  within  the  regular  time.  A  condition 
in  which  free  acid  is  absent  in  the  gastric  juice  may  occur  in  cancer,  in  ex- 
treme sclerosis  of  the  mucous  membrane,  as  a  nervous  manifestation  of  hysteria, 
and  occasionally  of  tabes.  In  most  of  these  cases,  though  there  be  no  free 
acid,  yet  the  other  digestive  ferments — pepsin  and  the  curdling  ferments — 
or  their  zymogens  are  to  be  demonstrated  in  the  gastric  juice.  There  may, 
however,  lie  a  complete  absence  of  the  gastric  secretion.  To  these  cases  Ein- 
hom  has  given  the  name  of  achylia  gastrica.  This  condition  was  at  first 
thought  to  occur  only  in  cases  of  total  atrophy  of  the  gastric  mucosa,  but 
recent  observations  have  shown  that  it  may  occur  as  a  neurosis.  In  a  case 
of  Einhorn's  the  gastric  secretions  returned  after  five  years  of  total  acMjlia 
gastrica. 

The  symptoms  of  subacidity,  or  even  of  achylia  gastrica,  vary  greatly  in 
intensity ;  they  may  be  almost  or  quite  absent  in  cases  of  advanced  atrophy  of 
the  mucosa,  and,  as  a  rule,  are  not  marked  so  long  as  the  motor  activity 
of  the  stomach  remains  good.  If  atony,  liowever,  occur  and  abnormal  fer- 
mentative processes  arise,  severe  gastric  and  intestinal  symptoms  may  follow. 
In  the  cases  associated  with  hysteria  and  neurasthenia,  even  though  the  food 
may  be  well  taken  care  of  by  the  intestines,  there  are  very  commonly  grave 
sensory  disturbances  in  the  region  of  the  stomach,  in  addition  to  the  general 
nenous  symptoms. 

111.  Sensory  Neuroses. — (a)  Hyper.i:stiiesia. — In  this  condition  the  pa- 
tients complain  of  fulness,  pressure,  weight,  i)uming,  and  so  forth,  during 
digi»stion,  just  such  symptoms  as  accom})any  a  variety  of  organic  diseases  of 
the  stomach,  and  yet  in  all  other  respects  the  gastric  functions  appear  quite 
normal.  Sometimes  these  distressing  sensations  are  present  even  when  the 
stomach  is  empty.  These  s^-mptoms  are  usually  associated  with  other  mani- 
festations of  hysteria  and  neurasthenia.  The  pain  often  follows  particular 
articles  of  fcxxl.  An  hysterical  patient  may  apparently  suffer  excruciating  pain 
after  taking  the  smallest  amount  of  food  of  any  sort,  while  an3Hhing  pre- 
scril)ed  as  a  medicine  may  l)e  well  borne*.  In  severe  cases  the  patient  may  be 
re<lu(*tMl  to  an  extreme  degree  by  starvation. 

(h)  Oastraujia:  (iASTUooYxrA. — Severe  pains  in  the  epigastrium,  parox- 
ysmal in  character,  oeeur  (1)  as  a  manifestation  of  a  functional  neurosis,  in- 
-dependent  of  organic  disease,  and  usually  associated  with  other  nervous  symp- 
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toms  (it  16  this  form  which  will  here  be  de?icribed)  ;  (2)  in  chronic  disease 
of  the  nervous  tiystern,  farming  tht?  so-called  gastric  crises;  and  (3)  in  organic 
disease  of  the  feitoniacli,  surh  as  ulcer  or  cancer. 

The  functional  iieurosiB  occurs  chiefly  in  women,  very  commonly  in  eon- 
nection  with  disturherl  menstrual  function  or  with  pmnounceil  hysterical  symp- 
toms. Tlie  afTection  may  set  in  as  early  as  pulicrty,  Imt  it  i^i  more  common  at 
the  menopauise.  Anaemic,  cfmstipattxi  women  who  have  worries  and  anxietien 
at  home  are  nioj^t  prone  to  the  aifection.  It  i^  more  fretpient  in  brunetter.  than 
in  hlondes.  Attacks  of  it  sometime;^  occur  in  robust,  healthy  men.  More 
often  it  is  only  one  feature  in  a  condition  of  general  neuratithenia  or  a  mani- 
f citation  of  that  form  of  nervous  dysj>epsia  in  which  the  gastric  juico  or 
hydrochloric  acid  is  secreted  in  excess.  1  am  very  sceptical  as  to  the  existence 
of  a  gostralgia  of  purely  nuilarial  origin. 

Tbe  symptoms  are  very  characteristic;  the  patient  is  suddenly  sei^sed  with 
agonizing  jiains  in  the  epigastrium,  which  pass  toward  the  buck  and  around 
the  lower  rib^.  The  attack  is  usually  independent  of  the  taking  of  food,  and 
may  recur  at  definite  intervals,  a  periodicity  which  ha^?  given  rise  to  the  sup- 
position in  some  case^  that  the  affection  is  due  tn  malaria.  The  most  marked 
periodicity,  however,  may  be  In  the  gastralgic  attacks  of  ulcer,  Thi^y  fnv 
cjuently  come  on  at  night.  Vomiting  is  rare;  more  commonly  the  taking  of 
fo(Ml  relieves  the  pain.  To  this,  however,  there  are  striking  exceptions.  Pres- 
sure upon  the  epigastrium  commonly  gives  relief,  l)ut  deep  pressure  may  be 
painful.  It  stvnis  scarcely  necessary  to  separate  the  forms,  as  some  have  donp» 
into  irritative  and  depressive,  as  tlie  cases  insensibly  merge  into  each  other. 
Str^s.^  has  been  lai<l  ujion  the  occurrence  of  painful  points,  but  they  are  so 
common  in  neurasthenia  that  very  little  importance  can  be  attributed  to  them. 

The  dutfinosw  offers  many  dilliculties.  Organic  disease  either  of  the  i;tom- 
ach  or  of  the  nervous  system,  particularly  the  gastric  crises  of  locoiuotor 
ataxia,  must  be  excluded.  In  the  case  of  ulcer  or  cancer  this  is  not  alwavs 
easy.  The  fact  that  the  pain  is  most  marked  when  the  stomach  is  empty  and 
is  relieved  by  the  taking  of  food  is  sometimes  regarded  as  pathognomonic  of 
simple  gastralgia*  but  to  this  there  are  many  exceptions,  and  in  cancer  the 
pains  jtjay  l»e  relievtHl  on  eating.  The  prolonged  intervds  between  the  attacks 
and  their  independence  of  diet  ai'e  important  features  in  simple  gastralgia; 
but  in  many  instances  it  is  less  the  local  than  the  general  symptoms  of  the 
ease  which  enable  us  to  make  the  diagnosis.  In  gall-stone  colic  jaundice  h 
frequently  absent,  and  in  any  long-standing  case  of  gastralgia,  in  which  the 
attacks  recur  at  intervals  for  years,  the  question  of  cholelithiasis  should  Iks 
considered.  There  may  be  hyperacidity  associate*!  with  gastric  atony.  In  one 
such  case  recently  we  treated  the  case  for  weeks  as  one  of  painful  ner%^oii« 
dyspepsia  until  a  more  severe  attack  than  usual  was  followed  by  jaundice.  At 
the  same  time,  there  was  a  neurotic  physician  in  the  hospital  who  had  had 
recurring  attacks  of  aMominal  pain  of  the  greatest  severity,  and  once,  he 
said,  with  jaundir*f».    At  operation  his  gall-bladder  was  normal ! 

{(')  Anomalies  of  the  Sense  of  Hltxgkh  and  Replrtion':  BruMM, — 
Abnormally  excessive  hunger  coming  on  often  in  paroxysmal  attacks,  which 
cause  the  patient  to  commit  extraordinary  excesses  in  eating.  This  condition 
may  occur  in  dialwtes  mellitug  and  sometimes  in  gastric  disorders,  particularly 
those  associated  with  superseeretion.    It  is,  however,  more  commonly  seen  ia 
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hysteria  and  in  psychoses.  It  may  occur  in  cerebral  tumors,  in  Graves'  dis- 
ease, and  in  epilepsy. 

The  attacks  often  begin  suddenly  at  night,  the  patient  waking  with  a 
feeling  of  faintness  and  pain,  and  an  uncontrollable  desire  for  food.  Some- 
times such  attacks  occur  immediately  after  a  large  meal.  The  attack  may 
be  relieved  by  a  small  amount  of  food,  while  at  other  times  enormous  quan- 
tities may  be  taken.  In  obstinate  cases  gastritis,  atony,  and  dilatation  fre- 
quently result  from  the  abuse  of  the  stomach. 

Akoria. — An  absence  of  the  sense  of  satiety.  This  condition  is  commonly 
associated  with  bulimia  and  polyphagia,  but  not  always.  The  patient  always 
feels  "  empty.'^  There  are  usually  other  well-marked  manifestations  of  hys- 
teria or  neurasthenia. 

Anorexia  Nervosa. — ^This  condition,  which  is  a  manifestation  of  a  neurotic 
temperament,  is  discussed  subsequently  under  the  general  heading  of  Hysteria. 

Treatment  of  Neuroses  of  the  Stomach. — The  most  important  part  of  the 
treatment  of  nervous  dyspepsia  is  often  that  directed  toward  the  improvement 
of  the  general  physical  and  mental  condition  of  the  patient.  The  possibility 
that  the  s}Tnptoms  may  be  of  reflex  origin  should  be  borne  in  mind.  A  large 
proportion  of  cases  of  nervous  dyspepsia  are  dependent  upon  mental  and  physi- 
cal exhaustion  or  worry,  and  a  vacation  or  a  change  of  scene  will  often  accom- 
plish what  years  of  treatment  at  home  have  failed  to  do.  The  manner  of  life 
of  the  patient  should  be  investigated  and  a  proper  amount  of  physical  exercise 
in  the  open  air  insisted  upon.  This  alone  will  in  some  cases  be  sufficient  to 
cause  the  disappearance  of  the  symptoms. 

Many  cases  of  nervous  dyspepsia  with  marked  neurasthenic  or  hysterical 
symptoms  do  well  on  the  Weir  Mitchell  treatment,  and  in  obstinate  forms  it 
should  be  given  a  thorough  trial.  The  most  striking  results  are  perhaps  seen 
in  the  ease  of  anorexia  nervosa,  which  will  be  referred  to  subsequently.  It  is 
also  of  value  in  nervous  vomiting. 

In  cardiac  spasm  care  should  be  taken  to  eat  slowly,  to  avoid  swallowing 
too  large  morsels  or  irritating  substances.  The  methodical  introduction  of 
thick  sounds  may  be  of  value. 

The  treatment  in  atony  of  the  stomach  should  be  similar  tg  that  adopted 
in  moderate  dilatation — the  administration  of  small  quantities  of  food  at 
frequent  internals;  the  limitation  of  the  fluids,  which  should  also  be  taken 
in  small  amoimts  at  a  time;  lavage.    Strychnine  in  full  doses  may  be  of  value. 

In  the  distressing  cases  of  hyperacidity,  in  addition  to  the  treatment  of 
the  general  neurotic  condition,  alkalies  must  be  employed  either  in  the  form 
of  magnesia  or  bicarbonate  of  soda.  These  should  be  given  in  large  doses 
and  at  the  height  of  digestion.  The  burning  acid  eructations  may  be  re- 
lieved in  this  way.  The  diet  should  be  mainly  albuminous,  and  should  be 
administered  in  a  non-irritating  form.  Stimulating  condiments  and  alcohol 
should  be  avoided.  Starches  should  be  sparingly  allowed,  and  only  in  most 
digestible  forms.     Fats  are  fairly  well  borne. 

Limiting  the  patient  to  a  strictly  meat  diet  is  a  valuable  procedure  in  many 
cases  of  dyspepsia  associated  with  hyperacidity.  The  meat  should  be  taken 
either  raw  or,  if  an  insuperable  objection  exists  to  this,  very  slightly  cooked. 
It  is  best  given  finely  minced  or  grated  on  stale  bread.  An  ample  dietary  is 
3 J  ounces  (100  grammes)  of  meat,  two  medium  slices  of  stale  bread,  and  an 
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ounce  (30  granimej^)  of  butter.  Thig  may  be  taken  three  tlmea  a  day  with 
a  glas8  of  ApolHnaris  water,  soda  water,  or,  what  is  just  as  satis  facto  r\'.  ^^prtng 
water.  The  iiuid  should  not  be  taken  too  cold.  Special  earn  should  be  taken 
in  the  examination  of  the  meat  to  guard  against  tape- worm  infection,  bat 
suitable  instruction*  on  thi^  point  can  be  given.  This  is  sufficient  for  an 
adult  man,  and  many  ob*jtinate  cases  yield  satii^factorily  to  a  raotitb  or  six 
wt^Ls  of  tbiis  treatment,  afler  which  time  tlie  leas  readily  digested  articles  of 
food  may  l)e  gradually  added  to  the  dietary. 

In  supersficretiun  the  u^e  of  the  stomach-tube  is  of  the  greater  value.  In 
the  pcriixlical  form  it  j^hould  be  used  as  soon  as  the  attack  begins.  The 
btomacb  may  be  w»i-shed  with  alkaline  solutions  or  solutions  of  nitrate  of 
silver*  1  to  1.0(H1.  may  l>e  used.  Wlicre  this  is  impracticable  the  taking  of 
albuminous  frwul  may  give  relief.  One  of  my  patients  used  to  have  by  his 
bedside  two  bard-boiletl  ^g^fi;^,  by  the  eating  of  which  nocturnal  attacks  were 
alleviated.    Alkalies  in  large  clo^^es  are  also  indicatetl. 

In  c^stts  nf  ((mlinuf'd  »h  perse  ere  (ion  tliere  is  usually  atony  and  dilatation. 
The  diet  here  should  be  much  as  in  superacidity,  but  should  be  administered 
in  smaller  quantities  at  frcfpicut  intervals.  Lavage  with  alkaline  solutions 
or  with  nitrate  of  silver  is  of  great  value.  To  relieve  pain  large  ipiantities  of 
bicarbonate  of  soda  t^r  magUL'sia  should  l>e  given  at  the  height  of  digestion. 

Ln  8ul/(icidity  a  cnret'ully  rcgidated,  easily  digestible  mixed  diet,  not  too 
rich  in  albiuainoitls,  i^  advisable.  Bitter  tonics  before  nie^iU  are  sometimoi 
of  value.  1  n  arhjflui  ^aMrica  the  use  of  predigested  f rj<3ds  and  of  hydrochloric 
acid  in  full  doses  nuiy  be  of  assistance. 

In  marked  hyperimthesia,  beside  the  treatment  of  the  general  condition, 
nitrate  of  silver  in  doses  of  gr.|— J»  taken  in  Jiij-Jiv  of  water  on  an  empiy 
stomach,  is  advised  by  lioHenheim. 

In  some  iiisliinces  rectal  fee<ling  may  have  to  be  resorr^%l  to. 

The  gastralgia,  if  very  severe,  requires  morphia,  which  is  best  adminia- 
tered  subcutancously  in  combination  with  atropia.  In  the  milder  attack-s  tlie 
combination  of  morphia  (gr,  i)  with  cocaine  and  belladonna  is  roer»mmended 
by  Evvald,  The  greatest  caution  should,  however,  be  exercised  in  the^ie  ewpiss 
in  the  use  of  the  hypodermic  syringe.  It  is  preferable,  if  opium  is  necessary, 
to  give  it  by  the  moutli,  and  not  to  let  the  patient  know  the  character  of  the 
drug.  Cldoroform,  in  from  10^  to  20-drop  doses,  or  Hoffman's  anodyne  mil 
sometimes  allay  the  severe  pains,  The  general  condition  should  receive  carefnl 
attention,  and  in  many  cases  the  attacks  recur  until  the  health  is  restorecl  by 
chan;k'e  of  air  with  the  probmgei:!  use  of  arsenic.  If  there  is  anemia  iron  may 
be  given  freely-  Nitrate  of  silver  in  doses  of  gr,  \  to  |  in  a  large  cUret-g]aai 
of  water  taken  on  an  empty  stomach  is  useful  in  some  cases. 

There  are  forms  of  nervous  ilvspepsia  occurring  in  women  who  are  oftlin 
well  nourisbe<l  tind  with  a  go<4  (*olor,  yet  who  snITer — particularly  at  night — 
with  flatulency  and  aMominal  distress*  The  sleep  may  be  quiet  and  nndi^ 
turlied  for  two  or  three  hours,  after  which  they  are  aroused  witli  painful 
sensations  in  \}\q  abdomen  and  eructations.  The  appetite  and  digestion  may 
lappear  to  be  nornuil.  Constipation  is.  however,  usually  present.  In  mmnr 
fof  these  patients  the  condition  seems  rather  intestinal  dyspepsia,  and  the 
distress  is  due  to  the  accumulation  of  jE^ses,  the  result  of  excessive  putrefiMS 
tion.    The  fats,  starches,  and  sugars  should  be  restricted,    A  diastase  fermast 
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is  sometimes  useful.  The  flatulency  may  be  treated  by  the  methods  above 
mentioned.  Naphthalin^  salicylate  of  bismuth,  and  salol  have  been  recom- 
mended. Some  of  these  cases  obtain  relief  from  thorough  irrigation  of  the 
colon  at  bedtime. 

The  treatment  of  anorexia  nervosa  is  described  subsequently. 


G.   DISEASES  OF  THE  INTESTINES. 

I.    DISEASES   OF   THE   INTESTINES   ASSOCIATED 
WITH   DIARRHQSA. 

Catarrhal  Enteritis;  Diarrh(ea. 

In  the  classification  of  catarrhal  enteritis  the  anatomical  divisions  of  the 
bowel  have  been  too  closely  followed,  and  a  duodenitis,  jejunitis,  ileitis,  typhli- 
tis, colitis,  and  proctitis  have  been  recognized ;  whereas  in  a  majority  of  cases 
the  entire  intestinal  tract,  to  a  greater  or  lesser  extent,  is  involved,  sometimes 
the  small  most  intensely,  sometimes  the  large  bowel;  but  during  life  it  may 
be  quite  impossible  to  say  which  portion  is  specially  affected. 

Etiology. — The  causes  may  be  either  primary  or  secondary.  Among  the 
causes  of  primary  catarrhal  enteritis  are:  (a)  Improper  food,  one  of  the  most 
frequent,  especially  in  children,  in  whom  it  follows  overeating,  or  the  ingestion 
of  unripe  fruit.  In  some  individuals  special  articles  of  diet  will  always  pro- 
duce a  slight  diarrhoea,  which  may  not  be  due  to  a  catarrh  of  the  mucosa,  but 
to  increased  peristalsis  induced  by  the  offending  material,  (b)  Various  toxic 
substances.  Many  of  the  organic  poisons,  such  as  those  produced  in  the  de- 
composition of  milk  and  articles  of  food,  excite  the  most  intense  intestinal 
catarrh.  Certain  inorganic  substances,  as  arsenic  and  mercury,  act  in  the 
same  way.  (c)  Changes  in  the  weather.  A  fall  in  the  temperature  of  from 
twenty  to  thirty  degrees,  particularly  in  the  spring  or  autumn,  may  induce — 
how,  it  is  difficult  to  say — an  acute  diarrhoea.  We  speak  of  this  as  a  catarrhal 
process,  the  result  of  cold  or  of  chill.  On  the  other  hand,  the  diarrhoeal  dis- 
eases of  children  are  associated  in  a  very  special  way  with  the  excessive  heat 
of  summer  months,  (d)  Changes  in  the  constitution  of  the  intestinal  secre- 
tions. We  know  too  little  al)out  the  succus  entericus  to  be  able  to  speak  of 
influences  induced  by  change  in  its  quantity  or  quality.  It  has  long  been 
held  that  an  increase  in  the  amount  of  bile  poured  into  the  bowel  might  excite 
a  diarrhoea ;  hence  the  term  bilious  diarrhoea,  so  frequently  used  by  the  older 
writers.  Possibly  there  are  conditions  in  which  an  excessive  amount  of  bile 
is  poured  into  the  intestine,  increasin*):  the  peristalsis,  and  hurrying  on  the 
contents ;  but  the  opposite  state,  a  scanty  secretion,  by  favoring  the  natural 
fermentative  processes,  much  more  commonly  causes  an  intestinal  catarrh. 
.Ah'ience  of  the  pancreatic  secretion  from  the  intestine  has  been  associated  in 
certain  cases  with  a  fatty  diarrhoea,  (e)  Nervous  influences.  It  is  by  no 
means  clear  how  mental  states  act  upon  the  bowels,  and  yet  it  is  an  old  and 
trustworthy  observation,  which  every-day  experience  confirms,  that  the  mental 
state  may  profoundly  affwt  the  intestinal  canal.  These  influences  should  not 
properly  be  considere<l  under  catarrhal  processes,  as  they  result  simply  from 
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increased  pemtaUis  or  increaisod  secretion,  and  are  usually  described  under 
the  heading  nervous  duirrhwa.  In  ebililrcn  it  fre<|iiently  fnllows  fright,  ll  is 
common,  too,  in  adults  as  a  result  of  emotional  disturliances.  Canstatt  men- 
tions a  surgeon  who  always  lM*fore  an  important  operation  had  watery  diur- 
rhcea.  In  hysterical  women  it  is  seen  as  an  occasional  occurrence,  due  to 
tranisient  excitement,  or  as  a  chronic,  protracted  diarrho'a,  which  may  last 
for  months  or  even  years. 

Among  the  secondarn  causes  of  intestinal  catarrh  may  he  mentioned:  {a) 
Infei?tious  diseases.  Dysentery,  cholera,  typhoid  fever,  pyjeraia,  septiavmia, 
tuberculosis,  and  pneumonia  are  occasionally  associated  with  intestinal  catarrh. 
In  dysentery  and  typhoid  fever  the  ulceration  is  in  part  responsible  f*)r  the 
cat4irrhal  condition,  liut  in  cholera  it  is  probalily  a  direct  influence  of  the 
bacilli  or  of  the  toxic  nraterials  |iroduced  by  tbem.  (h)  The  extension  of 
intiamfuatriry  processes  froui  adjacent  parts.  Thus,  in  peritonitis,  catarrhal 
swelling  and  increased  secretion  are  always  present  in  the  mucosa.  In  cjuses 
of  invagination,  hernia,  tnljercnlous  or  cancerous  ulceration*  catarrhal  proc- 
esses are  common,  (c)  Cireubitory  disturbances  cause  a  catarrhal  enteritis, 
usually  of  a  very  chronic  character.  This  is  common  in  iliseases  of  the  liver, 
Bueh  as  cirrhosis,  and  in  chronic  affections  of  the  heart  and  lungs — all  condi- 
tions, in  fact»  which  produce  engorgement  of  the  terminal  branches  of  the 
portal  vessels,  (d)  In  the  cachectic  conditions  met  with  in  cancer,  profound 
anjemia,  Addison's  disease,  and  Bright's  disease  intestinal  catarrh  may  occur 
88  a  terminal  event. 

Morbid  Anatomy. — Changes  in  the  mucous  membrane  are  not  always  visi- 
ble, and  in  cases  in  which,  during  life,  the  symptoms  of  intestinal  catarrh 
have  l)een  Tnarked,  neither  redness,  swelling,  nor  increas4?d  secretion — ^the  thri?e 
signs  usually  laid  down  as  characteristic  of  catarrhal  intlammation— may  be 
present  post  mortem.  It  is  rare  to  see  the  raucous  membrane  injected ;  more 
commonly  it  is  pale  and  covered  with  mucus.  In  the  upper  part  of  the  small 
intestine  the  tips  of  the  vah^da*  conniventes  may  be  deeply  injcH^ted.  Even  in 
extreme  grades  of  portal  obstruction  intense  hypera'mia  is  not  often  set^n. 
The  entire  mucosa  may  be  softened  and  infiltrated,  the  lining  epithelium 
swollen,  or  even  shed,  and  appearing  as  large  flakes  among  the  intestinal 
contents.  This  is,  no  doubt,  a  post-mortem  change.  The  lymph  follicles  are 
almost  always  swollen,  particularly  in  children.  The  Peyer's  patches  may 
be  prominent  and  the  solitary  follicles  in  the  large  and  small  bowel  may  stand 
out  with  distinctness  and  present  in  the  centres  little  erosions,  the  so-called 
follicular  ulcers.  This  may  be  a  striking  feature  in  the  intestine  in  all  forms 
of  catarrhal  enteritis  in  children,  quite  irrespective  of  the  intensity  of  the 
diarrhtea. 

When  the  process  is  more  chronic  the  mucosa  is  firmer,  in  some  instances 
thickened,  in  others  distinctly  thinned,  and  the  villi  and  follicles  present  a 
slaty  pigmentation. 

Symptoms. — Acute  and  chronic  forms  may  be  recognizwl.  The  important 
sjTnptom  of  both  is  diarrhoea,  which,  in  the  majoriti^  of  instances,  is  the  sole 
indication  of  this  condition.  It  is  not  to  be  supposed  that  diarrhcea  is  invari* 
ably  caused  by,  or  associated  with,  catarrhal  enteritis,  as  it  may  l)e  produei?d 
by  nervous  and  other  influences.  It  is  probable  that  catarrh  of  the  jejunum 
may  exist  without  any  diarrha?a;  indeed,  it  is  a  very  common  circumstance 
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to  find  post  mortem  a  catarrhal  state  of  the  small  bowel  in  persons  who  have 
not  had  diarrhoea  during  life.  The  stools  vary  extremely  in  character.  The 
color  depends  upon  the  amount  of  bile  with  which  they  are  mixed,  and  they 
may  be  of  a  dark  or  blackish  brown,  or  of  a  light-yellow,  or  even  of  a  grayish- 
white  tint.  The  consistence  is  usually  very  thin  and  watery,  but  in  some 
instances  the  stools  are  pultaceous  like  thin  gruel.  Portions  of  undigested 
food  can  often  be  seen  (lienteric  diarrhoea),  and  flakes  of  yellowish-brown 
mucus.  Microscopically  there  are  innumerable  micro-organisms,  epithelium 
and  mucous  cells,  crystals  of  phosphate  of  lime,  oxalate  of  lime,  and  occasion- 
ally cholesterin  and  Charcot's  crystals. 

Pain  in  the  abdomen  is  usually  present  in  the  acute  catarrhal  enteritis, 
particularly  when  due  to  food.  It  is  of  a  colicky  character,  and  when  the 
colon  is  involved  there  may  be  tenesmus.  More  or  less  tympanites  exists,  and 
there  are  gurgling  noises  or  borborygmi,  due  to  the  rapid  passage  of  fluid  and 
gas  from  one  part  to  another.  In  the  very  acute  attacks  there  may  be  vomit- 
ing. Fever  is  not,  as  a  rule,  present,  but  there  may  be  a  slight  elevation  of 
one  or  two  degrees.  The  appetite  is  lost,  there  is  intense  thirst,  and  the 
tongue  is  dry  and  coated.  In  very  acute  cases,  when  the  quantity  of  fluid 
lost  is  great  and  the  pain  excessive,  there  may  be  collapse  symptoms.  The 
number  of  evacuations  varies  from  four  or  five  to  twenty  or  more  in  the 
course  of  the  day.  The  attack  lasts  for  two  or  three  days,  or  may  be  prolonged 
for  a  week  or  ten  days. 

Chronic  catarrh  of  the  bowels  may  follow  the  acute  forni,  or  may  come  on 
gradually  as  an  independent  affection  or  as  a  sequence  of  obstruction  in  the 
portal  circulation.  It  is  characterized  by  diarrhoea,  with  or  without  colic. 
The  dejections  vary;  when  the  small  bowel  is  chiefly  involved  the  diarrhoea 
is  of  a  lienteric  character,  and  when  the  colon  is  affected  the  stools  are  thin 
and  mixed  with  much  mucus.  A  special  form  of  mucous  diarrhoea  will  be 
subsequently  described.  The  general  nutrition  in  these  chronic  cases  is 
greatly  disturbed;  there  may  be  much  loss  of  flesh  and  great  pallor.  The 
patients  are  inclined  to  suffer  from  low  spirits,  or  hypochondriasis  may  develop. 

Diagnosis. — It  is  important,  in  the  first  place,  to  determine,  if  possible, 
whether  the  large  or  small  bowel  is  chiefly  affected.  In  catarrh  of  the  small 
bowel  the  diarrhoea  is  less  marked,  the  pains  are  of  a  colicky  character,  bor- 
borygmi are  not  so  frequent,  the  faeces  usually  contain  portions  of  food,  and 
are  more  yellowish-green  or  grayish-yellow  and  flocculent  and  do  not  contain 
much  mucus.  When  the  large  intestine  is  at  fault  there  may  be  no  pain 
whatever,  as  in  the  catarrh  of  the  large  intestine  associated  with  tuberculosis 
and  Bright's  disease.  When  present,  the  pains  are  most  intense  and,  if  the 
lower  portion  of  the  bowel  is  involved,  there  may  be  marked  tenesmus.  The 
stools  liave  a  uniform  soupy  consistence ;  they  are  grayish  in  color  and  granu- 
lar throughout,  with  here  and  there  flakes  of  mucus,  or  they  may  contain 
very  large  quantities  of  mucus. 

There  are  no  positive  symptoms  by  which  the  diagnosis  of  duodenitis  can 
be  made.  It  is  usually  associated  with  acute  gastritis  and,  if  the  process 
extends  into  the  bile-duct,  with  jaundice.  Neither  jejunitis  nor  ileitis  can 
be  separated  from  general  intestinal  catarrh. 

The  Cceliac  Affection. — Under  this  heading  Gee  has  described  an  intestinal 
disorder,  most  commonly  met  with  in  children  between  the  ages  of  one  and 
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five,  characterized  by  the  occurrence  of  pale,  loo^e  btoob,  not  unlike  gruel  or 
oatmeal  porridge.    They  are  bulky,  not  watery,  yeasty,  frothy,  and  extremely 

' -olTeTisive,  The  affection  ha^  reci:nvt»d  varioui?  narne^,  such  as  dxarrh<  "  of 
,(ittirrhtea  chtjhsa.     It  is  not  associated  with  tuberculous  or  cither  ty 

disease*  It  begins  insidiously  and  Oiere  are  progressive  wasting,  weakne<»8, 
and  pallor.  The  belly  becomes  doughy  and  inelastic.  There  is  often  tlatu- 
lency.     Fever  is  usually  absent.    The  disea^  i*  lingering  and  a  fatal  tenniua- 

.tion  is  (^ommon.     So  far  nothing  is  known  of  the  pathology  of  the  disease. 

rX'lceration  of  the  intestines  has  been  met  with,  hut  it  is  not  constant. 

Sprue  or  Psilosis. — A  remarkable  di^ase  of  the  tropics,  characterized  by 
**  a  peculiar,  intlamod,  su|>erficially  ulcerated,  exceedingly  sensitive  condition 
of  the  mucous  membrane  of  the  tongue  and  mouth ;  great  wasting  and  anae- 
mia: pale,  copioiii**  and  often  loose,  frequent,  and  frothy  fcnnenting  stools; 
very  generally  by  more  or  lesi^  diarrh*-ea;  and  also  by  a  marked  tendency  to 
relapse"  (Manson), 

It  is  ver)'  prevalent  in  India,  China,  and  Java.  Nothing  definite  is  known 
as  to  its  causae. 

When  fully  established  the  chief  Bymptoms  are  a  disturbed  condition  of 
the  bowels,  pale,  yeasty-looking  stools,  a  raw,  bare,  sore  condition  of  the 
tongue^  mouth,  and  gullet,  sometimes  with  actual  superficial  ulceration.  With 

..thej5ie  gastro-intestinal  symptoms  there  are  associated  anaemia  and  general  wast- 

'  ing.  It  h  very  chronic  with  numerous  relapses.  There  are  no  characteristic 
anatomical  changes.  There  are  usually  ulcers  in  the  colon,  and  the  French 
think  it  is  a  form  of  dysentery. 

Mant^on  recommends  rest  and  a  milk  diet  as  curative  in  a  large  proportion 

|t)f  the  elites.    The  monograph  by  Thin  and  the  article  by  Manson  in  Allbutt's 

k  System  give  very  full  descriptions  of  the  disease. 

DlPIlTHERITlC    OH    CrOCTPOUS    ENTERITIS. 

A  croupous  or  diphtheritic  inflammation  of  the  mucosa  of  the  small  and 
large  intestines  occurs  {a)  most  frecpiently  as  a  isecondary*  process  in  the 
infectious  diseases — pneumonia,  pyaemia  in  its  various  forms,  and  typhoid 
fever;  (h)  as  a  terminal  process  in  many  chronic  affections,  such  as  Brighfs 
disease,  cirrhosis  of  the  liver,  or  cancer:  and  (e)  as  an  effect  of  certain  pioisons 
— mercury,  lead,  and  arsenic. 

There  are  three  different  anatomical  pictures.  In  one  group  of  cases  the 
mucosa  presents  on  the  top  of  the  folds  a  thin  grayish-yellow  diphtheritic 
exudate  situated  upon  a  deeply  congested  base.  In  some  cases  all  grades  may 
i>e  st*en  between  the  thinnest  film  of  superficial  necrosis  and  involvemtmt  of 
the  entire  thickness  pf  the  mucosa.  In  the  colon  similar  transversely  arranged 
areas  of  necrofiis  are  seen  situated  upon  hvpenemic  patches,  and  it  may  be 
here  much  more  extensive  and  involve  a  large  j>ortion  of  the  membrane.  There 
may  Ije  most  extensive  inflammation  without  any  involvement  of  the  solitary 
follicles  of  the  large  or  small  bowel. 

In  a  second  group  of  cases  the  membrane  has  rather  a  croupotiB  character. 
It  is  grayish' white  in  color,  more  flake-like  and  ertensive,  limited,  p*!rhaps, 
to  the  caecum  or  to  n  portion  of  the  c^lon :  thus,  in  several  cases  of  pneir 
I  found  this  flaky  adh**rent  false  membrane,  in  one  instance  formintr  i 
1  to  2  cm,  in  diameter,  which  in  form  were  not  unlike  rupia  crust- 
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In  a  third  group  the  affection  is  really  a  follicular  enteritis,  involving  the- 
solitary  glands,  which  are  swollen  and  capped  with  an  area  of  diphtheritic 
necrosis  or  are  in  a  state  of  suppuration.  Follicular  ulcers  are  common  in  this 
form.  The  disease  may  run  its  course  without  any  symptoms,  and  the  condi-' 
tion  is  unexpectedly  met  with  post  mortem.  In  other  instances  there  are 
diarrhoea,  pain,  but  not  often  tenesmus  or  the  passage  of  blood-stained  mucus. 
In  the  toxic  cases  the  intestinal  symptoms  may  be  very  marked,  but  in  the 
terminal  colitis  of  the  fevers  and  of  constitutional  affections  the  symptoms 
are  often  trifling. 

The  ulcerative  colitis  of  chronic  disease  may  be  only  a  terminal  event  in 
these  diphtheritic  processes. 

Phlegmonous  Enteritis. 

As  an  independent  affection  this  is  excessively  rare,  even  less  frequent 
than  its  counterpart  in  the  stomach.  It  is  seen  occasionally  in  connection 
with  intussusception,  strangulated  hernia,  and  chronic  obstruction.  Apart 
from  these  conditiqils  it  occurs  most  frequently  in  the  duodenum,  and  leads 
to  suppuration  in  the  submucosa  and  abscess  formation.  Except  when  asso- 
ciated with  hernia  or  intussusception  the  affection  can  not  be  diagnosed.  The 
symptoms  usually  resemble  those  of  peritonitis. 

Ulcerative  Enteritis. 

In  addition  to  the  specific  ulcers  of  tuberculosis,  syphilis,  and  t}T)hoid 
fever,  the  following  forms  of  ulceration  occur  in  the  bowels : 

(a)  Follicular  Xnceration.-*-As  previously  mentioned,  this  is  met  with  very 
commonly  in  the  diarrhoeal  diseases  of  children,  and  also  in  the  secondary 
or  terminal  inflammations  in  many  fevers  and  constitutional  disorders.  The 
ulcers  are  small,  punched  out,  with  sharply  cut  edges,  and  they  are  usually 
limited  to  the  follicles.  With  this  form  may  be  placed  the  catarrhal  ulcers 
of  some  writers. 

(b)  Stercoral  ulcers,  which  occur  in  long  standing  cases  of  constipation. 
Very  remarkable  indeed  are  the  cases  in  which  the  sacculi  of  the  colon  become 
filled  with  rounded  small  scybala,  some  of  which  produce  distinct  ulcers  in 
the  mucous  membrane.  The  faecal  masses  may  have  lime  salts  deposited  in 
them,  and  thus  form  little  enteroliths. 

(c)  Simple  Ulcerative  Colitis. — This  affection,  which  clinically  is  charac- 
terized by  diarrha?a.  is  often  regarded  wrongly  as  a  form  of  dysentery.  It  is 
not  a  ver\'  uncommon  affection,  and  is  most  frequently  met  with  in  men 
above  the  middle  period  of  life.  The  ulceration  may  be  very  extensive,  so 
that  a  large  proportion  of  the  mucosa  is  removed.  The  lumen  of  the  colon 
is  sometimes  greatly  increased,  and  the  muscular  walls  hvpertrophied.  There 
are  instances  in  which  the  bowel  is  contracted.  Frequently  the  remnants  of 
the  mucosa  are  very  dark,  even  black,  and  there  may  be  polypoid  outgrowths 
between  the  ulcers. 

These  cases  rarely  come  under  observation  at  the  outset,  and  it  is  difficult 
to  speak  of  the  mode  of  origin.  They  are  characterized  by  diarrhoea  of  a 
lienteric  rather  than  of  a  dysenteric  character.  There  is  rarely  blood  or  pus 
in  the  stools.     Constipation  may  alternate  with  the  diarrhoea.    There  is  usu- 
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ally  gJvM  impair/iiL'ut  of  nutrition,  and  the  patients  get  weak  and  sallow. 
Perforation  occasionally  occtiri?. 

The  disease  may  prove  fatalj  or  it  may  pas^s  on  and  l>econ»u  chronic.  The 
affection  was  not  very  infrequent  at  the  Tliiladelphia  flotipital,  and  though 
-the  diseflse  liears  some  re.sem!jlance  to  dysentery,  it  is  to  be  separated  from  it. 
rSome  of  the  cases  which  we  have  learned  to  recognize  aa  anicrbic  dysentery 
i-esiunhle  this  form  ver}'  closely.  An  excellent  description  of  it  i^  given  by 
Hale  White  in  Allbntt's  System.  The  ulcerative  colitis  met  with  in  institu- 
tions, sneh  as  that  described  by  Gemrnel,  of  the  Lancaster  Asylum,  seems  to 
he  a  true  dysentery.  Dickinson  has  described  what  he  calls  albuminuric  ulcera- 
tion  of  the  IkiwcIs  in  casus  of  contracted  kidney, 

I  (d)  Ulceration  from  External  Perforation, — This  may  result  from  the 
-erosion  of  new  growths  or,  more  commonly,  from  b>ciilized  peritonitis  with 
abscess  formation  and  perforation  of  the  IkiwcI.  This  is  met  with  most  fre- 
quently in  tuberculous  peritonitis,  but  it  may  occur  in  the  absces^s  which 
follows  perforation  of  the  appendix  or  suppurative  or  gangrenous  pancreatitis. 
Fatal  haemorrhage  may  result  from  the  perforation. 

{e)  Cancerous  TJlcers. — In  very  rare  instances  of  multiple  cancer  or  sar- 
coma the  Mibrnucous  ntnlules  break  down  ami  ulcerate.  In  one  case  the  ileum 
contained  eight  or  ten  t^arcomatous  ulcers  secondary  to  an  extensive  i&arcoma 
in  the  neighborhood  of  the  shoulder- joint. 

(f)  Occasionally  a  solitary  ulcer  is  met  with  in  the  ca?cum  or  colon,  which 
may  lead  to  perforation,  l^wo  instances  of  ulcer  of  the  circum.  both  with 
perforation,  have  come  under  my  observation,  and  in  one  instance  a  simple 
ulcer  of  the  colon  perforated  and  led  to  fatal  peritonitis. 

Diagnosis  of  Intestinal  IHcers. — ^As  a  nde,  diarrhcea  is  jtresent  in  all  crises, 
but  exceptionally  there  nuiy  be  extensive  idceration,  particularly  in  the  small 
bowel,  without  diarrb(ea.  Very  limited  ulceration  in  the  colon  may  be  asso- 
ciated with  frequent  stools,  l^hc  character  of  the  dejections  is  of  great  im- 
jjortance.  Pus.  shreds  of  tissue,  and  blood  are  the  most  valuable  indications. 
Pus  occurs  most  frequently  in  eoniieetion  with  ulcers  in  the  large  intestine, 
but  wlien  the  bowel  alone  is  involved  the  amount  is  rarely  great,  and  the 
parage  of  any  quantity  of  pure  pus  is  an  indication  that  it  has  come  from 
without »  iriost  commonly  from  the  rupture  of  a  perictecal  abscess,  or  in  women 
of  an  abscess  of  the  broad  ligament.  Pus  may  also  be  present  in  eaneer  of 
the  InnveU  or  it  nuiy  lie  due  to  local  diseasi*  in  the  rectum*  A  purubjnl  mucus 
may  be  present  in  the  stools  in  cases  of  ulcer,  but  it  has  not  tlie  sanje  iliag- 
noetic  value.  The  swollen,  sago-like  masses  of  mucus  which  are  believed  by 
*ome  to  indicate  follicular  ulceration  are  met  with  also  in  mucous  CToliiig. 
lliemorrhage  is  an  iinjiortant  and  valuable  symptom  of  ulecr  of  the  bowel, 
particularly  if  profuse.  It  wcurs  under  so  many  conditions  that  taken  alone 
it  may  not  be  s})ecially  significant,  luit  w^ith  other  coexisting  circumstaac|^ 
it  may  be  the  most  important  indication  of  all.  fl 

Fragments  of  tissue  are  (X'casionally  found  in  the  stools  in  ulcer,  particiK 
Inrly  in  the  extensive  and  rapid  sloughing  in  dysenteric  proeesse**.  DeGnite 
portions  of  tnucotia,  shreds  of  connective  tissue,  and  even  bits  of  the  muscular 
ct>ttt  may  be  found.  Pain  occurs  in  many  cases,  either  of  a  diffuse,  cfdicky 
character,  or  sometimes,  in  the  ulcer  nf  tlie  colon,  very  limited  and  wcU 
defined. 
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Perforation  is  an  accident  liable  to  happen  when  the  ulcer  extends  deeply. 
In  the  small  bowel  it  leads  to  a  localized  or  general  peritonitis.  In  the  large 
intestine,  too,  a  fatal  peritonitis  may  result,  or  if  perforation  takes  place  in 
the  posterior  wall  of  the  ascending  or  descending  colon,  the  production  of  a 
large  abscess  cavity  in  the  retro-peritonaeum.  In  a  case  at  the  University  Hos- 
pital, Philadelphia,  there  was  a  perforation  at  the  splenic  flexure  of  the  colon 
with  an  abscess  containing  air  and  pus — a  condition  of  subphrenic  pyo-pneu- 
mothorax. 

Treatment  of  the  Previous  Conditions, 

(a)  Acute  Byspeptic  Diarrhoea. — All  solid  food  should  be  withheld.  If 
vomiting  is  present  ice  may  be  given,  and  small  quantities  of  milk  and  soda 
water  may  be  taken.  If  the  attack  has  followed  the  eating  of  large  quanti- 
ties of  indigestible  material,  castor  oil  or  calomel  is  advisable,  but  is  not  neces- 
sary if  the  patient  has  been  freely  purged.  If  the  pain  is  severe,  20  dropa 
of  laudanum  and  a  drachm  of  spirits  of  chloroform  may  be  given,  or,  if  the 
colic  is  very  intense,  a  hypodermic  of  a  quarter  of  a  grain  of  morphia.  It  is 
not  well  to  check  the  diarrhoea  unless  it  is  profuse,  as  it  usually  stops  spon- 
taneously within  forty-eight  hours.  If  persistent,  the  aromatic  chalk  powder 
or  large  doses  of  bismuth  (30  to  40  grains)  may  be  given.  A  small  enema 
of  starch  (2  ounces)  with  20  drops  of  laudanum,  every  six  hours,  is  a  most 
valuable  remedy. 

(h)  Chronic  diarrhoea,  including  chronic  catarrh  and  ulcerative  enteritis. 
It  is  important,  in  the  first  place,  to  ascertain,  if  possible,  the  cause  and 
whether  ulceration  is  present  or  not.  So  much  in  treatment  depends  upon 
the  careful  examination  of  the  stools — as  to  the  amount  of  mucus,  the  pres- 
ence of  pus,  the  occurrence  of  parasites,  and,  above  all,  the  state  of  digestion 
of  the  food — that  the  practitioner  should  pay  special  attention  to  them.  Many 
cases  simply  require  rest  in  bed  and  a  restricted  diet.  Chronic  diarrhoea  of 
many  months'  or  even  of  several  years'  duration  may  be  sometimes  cured  by 
strict  confinement  to  bed  and  a  diet  of  boiled  milk  and  albumen  water. 

In  that  form  in  which  immediately  after  eating  there  is  a  tendency  to 
loose  evacuations  it  is  usually  found  that  some  one  article  of  diet  is  at  fault. 
The  patient  should  rest  for  an  hour  or  more  after  meals.  Sometimes  this  alone 
is  sufficient  to  prevent  the  occurrence  of  the  diarrhoea.  In  those  forms  which 
depend  upon  abnormal  conditions  in  the  small  intestine,  either  too  rapid  peris- 
talsis or  faulty  fermentative  processes,  bismuth  is  indicated.  It  must  be  given 
in  large  doses — from  half  a  drachm  to  a  drachm  three  times  a  day.  The 
smaller  doses  are  of  little  use.  Xaphthalin  preparations  here  do  much  good, 
given  in  doses  of  from  10  to  15  grains  (in  capsule)  four  or  five  times  a  day. 
Larger  doses  may  be  needed.    Salol  and  the  salicylate  of  bismuth  may  be  tried. 

An  extremely  obstinate  and  intractable  form  is  the  diarrhoea  of  hysterical 
women.  A  systematic  rest  cure  will  be  found  most  advantageous,  and  if  a 
milk  diet  is  not  well  borne  the  patient  may  be  fed  exclusively  on  egg  albumen. 
The  condition  seems  to  be  associated  in  some  cases  with  increased  peristalsis, 
and  in  such  the  bromides  may  do  good,  or  preparations  of  opium  may  be  neces- 
sary. There  are  instances  which  prove  most  obstinate  and  resist  all  forms  of 
treatment,  and  the  patient  may  be  greatly  reduced.  A  change  of  air  and 
surroundings  may  do  more  than  medicines. 
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In  a  large  group  of  the  chronic  diarrhoeas  the  mischief  is  seated  in  the 
colon  and  is  due  to  ulceration.  Medicines  bv  the  mouth  are  here  of  little  value. 
The  stools  should  be  carefully  watched  and  a  diet  arranged  which  shaU  leave 
the  smallest  possible  residue.  Boiled  or  peptonized  milk  may  be  given,  but  the 
stools  should  be  examined  to  see  whether  there  is  an  excess  of  food  or  of  curds. 
Meat  is,  as  a  rule,  badly  borne  in  these  cases.  The  diarrhoea  is  best  treated 
by  enemata.  The  starch  and  laudanum  should  be  tried,  but  when  ulceration 
is  present  it  is  better  to  use  astringent  injections.  From  2  to  4  pints  of  warm 
water,  containing  from  half  a  drachm  to  a  drachm  of  nitrate  of  silver,  may 
be  used.  In  the  chronic  diarrhoea  which  follows  dysentery  this  is  particularly 
advantageous.  In  giving  large  injections  the  patient  should  be  in  the  dorsal 
position,  with  the  hips  elevated,  and  it  is  best  to  allow  the  injection  to  flow 
in  gradually  from  a  siphon  bag.  In  this  way  the  entire  colon  can  be  irrigated 
and  the  patient  can  retain  the  injection  for  some  time.  The  silver  injections 
may  bo  very  painful,  but  they  are  invaluable  in  all  forms  of  ulcerative  colitis. 
Acetate  of  lead,  boracic  acid,  sulphate  of  copper,  sulphate  of  zinc,  and  sali- 
cylic acid  may  In?  used  in  1-per-cent  solutions. 

In  the  intense  forms  of  choleraic  diarrhoea  in  adults  associated  with  con- 
stant vomiting  and  frtH]uent  watery  discharges  the  patient  should  be  given  at 
once  a  hypodermic  of  a  quarter  of  a  grain  of  morphia,  which  should  be  re- 
peated in  im  hour  if  the  }vains  return  or  the  purging  persists.  This  gives 
prompt  relief,  and  is  often  the  only  meilicine  needed  in  the  attack.  The 
patient  should  be  given  stimulants,  and.  when  the  vomiting  is  allayed  by 
suitable  remedies,  small  quantities  of  milk  and  lime  water. 

n.    DIABSHCEAIi   DISEASES   IN   CHILDBEK. 

l'hildi\Mi  an^  jmrticularly  susceptible  to  disorders  of  the  alimentary  tract. 
Although  several  forms  are  nvi>gnizeil,  they  so  often  merge  the  one  into  the 
other  that  a  sharp  ditTerentiation  is  impossible. 

Oeneral  Etiology. — CVrtain  factors  pnHlisj>»>>e  to  diarrhoea.  Age. — The 
largi\<t  numlHT  of  oasi\'i  ixvur  just  after  the  nursing  peri<xi:  the  highest  mor- 
tality is  in  the  Si\»ond  half  of  the  tirst  year,  when  this  period  falls  in  the  hot 
weather:  hemv  the  dn»ad  of  the  "  st\N>nd  summer." 

DiKT. — Piarrluva  is  most  friHiuent  in  artitieially  feii  babies.  Of  nineteen 
hundiwl  and  foriy-throi^  fatal  cas<\^  i\>lleote^i  by  Holt,  only  3  per  cent  were 
bn\i>t-ftHl.  The  rvwnt  agitation  for  pure  milk  in  the  large  cities  has  de- 
cnwsisl  materially  the  numlvr  of  diarrhiva  cases  among  l)ottle-fed  infants. 

Among  the  pot^r  the  U>wel  i\>mplaint  o^mos  with  artificial  feeding,  and 
is  duo  either  to  milk  ill  >uitt\l  in  quantity  or  ]xx>r  in  quality  or  to  indigestihle 
articles  of  diet.  Very  !uany  of  the  fatal  cases  have  l>een  feil  u}>on  condensed 
milk. 

'rKMrEKATruK. — The  rv^laiion  of  the  atmospheric  temperature  to  the  preva- 
lemv  of  the  di>t\iM^  in  i  liildn  n  has  long  Ihvu  nvi^gniztnl.  The  mortality  curve 
lK»gins  to  risi^  in  May.  incri\i>i^>  in  Juno,  nwching  the  maximum  in  July,  and 
gradually  sink<  thnni^rh  August  and  St^i^tomivr.  The  maximum  corresponds 
clost^ly  with  the  hii:lus:  mean  temivratun\  vet  we  can  not  regard  the  hett 
its<»lf  as  the  dii>\ :  ;uvnt.  i>ut  only  a<  one  of  ><*veral  factors.  Thus  the  meiii 
ten.jvratun*  of  Jinu  >  .^tr.y  f^ur  or  rive  dcirnv-  lower  than  that  of  Jnlv,  and 
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yet  the  mortality  is  not  more  than  one-third.  Seibert,  who  has  carefully  ana- 
lyzed the  mortality  and  the  temperature  month  by  month  in  New  York  for 
ten  years,  fails  to  find  a  constant  relation  between  the  degrees  of  heat  ai\d  the 
number  of  cases  of  diarrhcea.  Neither  barometric  pressure  nor  humidity 
appears  to  have  any  influence. 

Bacteriology. — The  discovery  by  Duvall  and  Bassett,  working  at  the 
Thomas  Wilson  Sanitarium,  in  the  dejecta  of  children  suffering  from  summer 
diarrhoea,  of  a  bacillus  apparently  identical  with  the  organism  shown  by  Shiga 
to  be  the  cause  of  epidemic  dysentery  in  Japan,  has  awakened  renewed  interest 
in  the  relation  of  bacteria  to  these  disorders  in  children. 

The  Rockefeller  Institute  research  (1903)  showed  that  this  organism  was 
present  in  a  large  number  of  cases  of  so-called  "  summer  diarrhoea."  No  in- 
stances of  cholera  infantum  were  studied.  The  laboratory  studies  of  Martini 
and  Lentz,  Flexner,  Hiss,  Parke,  and  others,  indicate  that  there  is  a  group 
of  closely  allied  forms  of  bacilli  differing  slightly  from  the  original  Shiga 
bacillus  in  their  action  on  certain  sugars  and  in  agglutinating  properties. 

The  type  of  organisms  most  frequently  associated  with  the  diarrhoeas  of 
children  belongs  to  the  so-called  "  acid  type,"  and,  unlike  the  Shiga  cultures, 
ferments  mannite  with  acid  production. 

The  causal  connection  of  this  group  of  bacteria  with  all  the  diarrhoeal  dis- 
eases of  children  has  not  been  proven.  In  the  hands  of  some  workers  they 
have  been  found  in  the  faeces  of  a  large  proportion  of  all  cases  examined,  and 
also  less  frequently  in  the  sporadic  diarrhoeas  occurring  throughout  the  year. 
These  organisms  are  often  found  in  comparatively  small  numbers,  and  are 
more  easily  isolated  from  mucus  or  blood-stained  stools.  They  occur  in  the 
acute  primary  intestinal  infection  in  children,  in  subacute  infection  without 
previous  symptoms  coincident  with  or  following  other  acute  diseases  such  as 
measles,  pneumonia,  etc.,  and  in  the  terminal  intestinal  infection  following 
malnutrition  or  marasmus.  They  have  been  found  in  breast-fed  infants  as 
well  as  l)ottle-l)abies. 

The  mode  of  entrance  of  the  organism  has  not  been  determined.  Simul- 
taneous outbreaks  of  many  cases  in  remote  parts  of  a  community  where  there 
can  be  no  common  milk  supply,  and  occurrence  of  the  disease  in  breast-  and 
condensed-milk-fed  babies,  indicates  that  cow's  milk  is  not  the  only  conveyer 
of  the  infection,  and  points  to  some  common  cause,  possibly  to  the  water,  as 
a  means  of  contamination,  although  dysentery  bacilli  have  not  yet  been  iso- 
lated from  city  water. 

The  importance  of  other  organisms  must  not  be  overlooked.  The  observa- 
tions of  Escherich  showed  the  remarkable  simplicity  of  bacterial  flora  in  the 
intestines  of  healthy  milk-fed  children,  hacierium  lactic  wrogenes  being  present 
in  the  upper  portion  of  the  bowel  and  hacierium  coH  commune  in  the  lower 
bowel,  each  almost  in  pure  culture. 

When  diarrhoea  is  set  up  the  number  and  varieties  of  bacteria  are  greatly 
increased,  although  heretofore  no  forms  had  been  found  to  bear  a  constant  or 
specific  relationship  to  the  diarrhoeal  faeces. 

Certain  diarrhoeas  in  children  are  apparently  induced  by  the  lactic  acid 
organisms  in  milk,  others  by  colon  or  protens  bacilli,  and  others,  again,  by  the 
pyogenic  cocci  and  other  forms ;  all  these  bacteria  may  be  associated  with  the 
dysentery  bacilli. 
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There  is  considerable  evidence  to  support  the  view  that  the  dedtmctive 
lesions  of  the  intestines  may  be  protluced  by  the  slrcpfococcus  pifofjt'ne^  after 
an  initial  infection  with  a  member  of  the  dvi^entcn*  group. 

Morbid  Anatomy. — In  mild  cases  there  may  be  only  a  slight  catarrhal 
tiwolling  of  the  mucosa  of  both  small  and  large  b^iwel,  witli  onUirtrenient  of 
the  lymph  follicles.  Tlie  mucous  membrane  may  be  irregularly  Longested ; 
often  this  is  most  marked  at  the  summit  of  the  folds.  The  submucosa  is  usu- 
ally infiltrated  with  serum  and  small  round  cells.  In  more  severe  cases  ulcera- 
tion may  take  place.  The  loss  of  substance  begins,  usually,  in  tlie  tnueo!^, 
over  swollen  lymph  fnllieles.  Abnut  the  ulcer  there  is  a  more  or  less  distinctly 
marked  luflammatory  zone.  The  destnrction  of  the  tis^ue  is  limiteil  to  the 
region  of  the  follicles  and  becomes  progressive  by  the  union  of  several  adjoin- 
ing ulcers.  This  process  is  usually  confined  to  the  lower  l>oweU  and  may  be 
so  extensive  as  to  leave  only  ribbons  of  intact  mucosa.  The  ulcers  never  per- 
forate. 

Karely  there  is  a  croupous  or  pseudo-membranous  enteritis  affecting  the 
lower  ilium,  colon,  and  rectum.  The  constant  features  are  the  increased  secre- 
tion of  mucus  and  the  Ipnphoid  hyperplasia.  The  mesenteric  glands  are  en- 
larged. The  changes  in  the  otlicr  rirgaus  are  neither  numerous  nor  charac- 
teristic. 

Broncho-pneumonia  occurs  in  many  cases.  The  liver  is  often  fatty,  the 
spleen  may  be  swollen*  Brain  lesion:^  are  rare ;  the  membranes  and  substance 
are  often  ana?mic,  but  meningitis  or  thrombosis  is  very  uncommon. 


Clikical  Fobms. 

Acute  Intestinal  Indigestion, — This  form  occurs  in  children  of  all  ages, 
and  is  associated  with  iniproper  food.  The  symptoms  often  begin  abruptly 
with  nausea  and  vomiting,  or,  especially  in  stronger  children,  several  hours 
or  a  day  or  two  after  the  disturbing  diet.  The  local  symptoms  are  colicky 
pains,  moderate  tympanites,  and  diarrhcea.  The  stools  are  four  to  ten  in 
tw^enty-four  hours;  at  first  ftecaK  then  fluid,  with  more  or  less  mucus  and 
particles  from  undigested  material.  There  is  no  blotKl.  The  usual  inti^stinal 
bacteria  are  found.  Oc^'asionally,  when  there  is  mucus,  dysentery  bacilli  arc 
present.  There  is  always  fever.  It  h  rarely  very  high,  and  never  e(^ntinti«»s- 
The  pulse  may  be  rapid  and  the  prostration  marked  in  very  young  or  weak 
children.  These  symptoms  usually  subside  shortly  after  the  emjitying  of  tlie 
bowel. 

In  weakened  infants,  or  when  the  treatment  has  l>een  delayed  or  the  diet 
remains  unchanged,  this  disturbance  may  lead  to  more  serious  conditioni^ 
Attacks  of  intestinal  indigchtion  tend  to  recur. 

Acute  Dyspepsia,  or  Fermentative  Diarrhcea. — ^This  form  is  charaererixcd 
by  more  severe  constitutional  symptoms.  It  may  begin  after  an  inteftiinal 
indigestion  of  several  days  in  which  the  stools  are  fluid  and  offensive,  and 
contain  undigeste^l  fotxl  and  curds.  In  other  cases  the  disease  scl^  to 
abruptly  with  vomiting,  griping  pains,  and  fever,  which  may  rapidly  reach 
104^^105°  F. 

Nervous  symptom*  are  usually  prominent.  The  child  is  irritable  and 
sleeps  poorly.     Convulsions  may  usher  in  the  acute  symptoms  or  occur  later* 
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An  increasing  drowsiness,  ending  ii#  coma,  has  been  noted  in  many  cases.  The 
stools,  which  vary  from  four  to  twenty  in  twenty-four  hours,  soon  lose  their 
faecal  character  and  become  fluid.  Later  they  consist  largely  of  green  or 
translucent  mucus.  An  occasional  fleck  of  blood  is  noticed  in  the  mucus,  but 
this  is  never  present  in  large  amounts. 

Microscopically,  besides  the  food  residue  and  mucous  strands  are  a  mod- 
erate number  of  leucocytes  and  red  blood-corpuscles.  Epithelial  cells  are 
found  with  numerous  bacteria. 

The  acute  symptoms  generally  pass  away  in  a  few  days  with  judicious 
-treatment.  Relapses  are  frequent,  following  any  indiscretion.  The  attack 
may  be  the  beginning  of  severe  ileo-colitis. 

These  gastro-intestinal  intoxications  are  largely  confined  to  the  summer 
months  and  form  an  important  group  of  the  summer  diarrhoeas  of  children. 

Cholera  Infantum. — This  term  should  be  reserved  for  the  fulminating 
form  of  gastro-intestinal  intoxication.  The  typical  cases  are  rare  and  form 
only  a  very  small  proportion  of  the  diarrhoeal  diseases  of  infants.  The  disease 
sets  in  with  vomiting,  which  is  incessant  and  is  excited  by  an  attempt  to  take 
food  or  drink.  The  stools  are  profuse  and  frequent;  at  first  faecal  in  charac- 
ter, brown  or  yellow  in  color,  and  finally  thin,  serous,  and  watery.  The  stools 
first  passed  are  very  offensive ;  subsequently  they  are  odorless.  The  thin,  serous 
stools  are  alkaline.  There  is  fever/  but  the  axillary  temperature  may  register 
three  or  more  degrees  below  that  of  the  rectum.  From  the  outset  there  is 
marked  prostration ;  the  eyes  are  sunken,  the  features  pinched,  the  f ontanelles 
depressed,  and  the  skin  has  a  peculiar  ashy  pallor.  At  first  restless  and  ex- 
cited, the  child  subsequently  becomes  heavy,  dull,  and  listless.  The  tongue 
is  coated  at  the  onset,  but  subsequently  becomes  red  and  dry.  As  in  all 
choleraic  conditions,  the  thirst  is  insatiable ;  the  pulse  is  rapid  and  feeble,  and 
toward  the  end  becomes  irregular  and  imperceptible.  Death  may  occur  within 
twenty-four  hours,  with  symptoms  of  collapse  aijd  great  elevation  of  the  in- 
ternal temperature.  Before  the  end  the  diarrhoea  and  vomiting  may  cease. 
In  other  instances  the  intense  symptoms  subside,  but  the  child  remains  torpid 
and  semi-comatose,  with  fingers  clutched,  and  there  may  be  convulsions.  The 
head  may  be  retracted  and  the  respirations  interrupted,  irregular,  and  of  the 
Cheyne-Stokes  type.  The  child  may  remain  in  this  condition  for  some  days 
without  any  signs  of  improvement.  It  was  to  this  group  of  symptoms  in 
infantile  diarrhoea  that  Marshall  Hall  gave  the  term  "  hydrencephaloid,"  or 
spurious  hydrocephalus.  As  a  rule,  no  changes  in  tlie  brain  or  other  organs 
are  found.  The  condition  of  sclerema  is  described  as  a  sequel  of  cholera 
infantum.  The  skin  and  subcutaneous  tissue  becomes  hard  and  firm,  and  the 
appearance  has  been  compared  to  that  of  a  half-frozen  cadaver. 

Xo  constant  organism  has  been  found  in  these  cases.  Baginsky  considers 
the  disease  the  result  of  the  action  on  the  system  of  the  poisonous  products 
of  decom{)osition  encouraged  by  the  various  bacteria  present — a  Fdnlnvis  dis- 
ease. The  clinical  picture  is  that  produced  by  an  acute  bacterial  infection, 
as  in  Asiatic  cholera. 

Diagnosis. — The  diagnosis  is  readily  made.  There  is  no  other  intestinal 
nffection  in  children  for  which  it  can  be  mistaken.  The  constant  vomiting, 
the  frecjuent  watery  discharges,  the  collapse  symptoms,  and. the  elevated  tem- 
perature make  an  unmistakable  clinical  picture.    The  outlook  in  the  majority 
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of  cases  is  bad,  particularly  in  children  trtificially  fed.     HyperpjTCxia,  ex- 
treme  collapse,  and  incessant  vomiting  are  the  most  serious  sjTuptoms. 

Ileo-colitis  (EnterO'CoUtis,  Inflammatory  Diarrhcea), — In  this  form  there 
is  evidence  of  an  inflammatory  alteration  of  the  intestinal  wall,  usually  of  the 
lower  ileum  and  large  intestine.  Several  sub-varieties  are  recognized  according 
to  the  nature  and  site  of  the  lesions.  Many  of  the  cases  are  grafted  on  tlie 
simple  forms  above  described.  The  mucous  discharges  continue,  mingled  with 
food  residue  and  often  streaked  with  blood.  Pus  cells  are  numerous  under 
the  microscope.  The  temperature  remains  elevated  or  may  be  remittent. 
After  two  or  three  weeks  the  symptoms  gradually  subside,  the  stools  become 
fewer  in  number,  and  the  fsecal  character  returns. 

In  other  instances  the  severe  involvement  of  the  intestines  seems  evident 
within  a  few  hours  of  the  onset,  with  abdominal  pain,  vomiting,  and  fever. 
Blood  and  pus  may  be  present  in  nearly  every  stool.  Tenesmus  is  frequent 
and  prolapsus  ani  is  not  uncommon.  In  severe  attacks  the  prostration  is 
marked,  the  tongue  is  dry,  the  mouth  covered  with  sordes,  and  death  may 
ensue  in  a  few  days  from  profound  sepsis,  or,  if  the  acute  stage  is  survived, 
the  case  may  continue  desperately  ill  for  weeks,  gradually  recover,  or  die  from 
asthenia. 

Haemorrhage  of  large  amounts  of  blood  is  extremely  rare.  The  appearance 
of  bright  red  stains  on  the  napkin  indicates,  usually,  ulceration  of  the  lower 
bowel  or  rectum.  When  the  blood  is  dark  brown  the  lesion  is  in  the  ileum  or 
near  the  valve.  The  extent  of  the  ulceration  can  not  be  accurately  determined 
by  the  quantity  of  the  blood  passed. 

Membranous-colitis  is  usually  only  to  be  distinguished  by  the  discovery 
of  the  membrane  in  the  rectum  through  a  speculum  or  in  prolapsus,  or  by 
the  passage  of  a  fragment  of  the  membrane  in  the  stools. 

Inflammation  of  the  colon  often  occurs  in  marantic  infants.  It  may  con- 
sist of  a  catarrhal  or  foUioular  inflammation  of  the  lower  bowel  without 
destructive  lesion,  and  is  frequently  a  terminal  infection. 

Ileo-colitis  may  become  chronic  and  persist  for  months.  The  signs  of 
active  inflammation  subside;  there  is  little  pain  or  fever,  but  more  or  less 
mucus  remains  in  the  stools.  The  general  condition  of  the  child  suffers. 
There  is  a  continuous  loss  in  weight;  the  skin  is  dry  and  hangs  in  folds; 
nervous  symptoms  are  always  present.  There  may  be  stiffness  and  contrac- 
tion of  the  extremities,  with  opisthotonus.  The  progress  of  the  disease  is 
irregular,  marked  by  short  periods  of  improvement.  Death  is  often  due  to  a 
relapse,  to  asthenia,  or  to  broncho-pneumonia.  In  many  of  these  cases,  lx)th 
acute  and  chronic,  the  dysenterj^  bacilli  have  been  found  in  association  with 
other  organisms. 

Prevention. — Unquestionably,  most  of  the  intestinal  disorders  of  children 
can  be  prevented.  In  many  of  our  large  cities  the  mortality  from  the  summer 
diarrhoeas  has  been  greatly  reduced  by  prophylactic  measures. 

The  infant  should  have  abundance  of  air-space  in  the  home,  with  plenty 
of  sunlight  and  fresh  air.  In  hot  weather,  it  may  be  well  for  him  to  sleep 
out  of  doors,  day  and  night.  His  clothing  must  not  l)e  too  hea^7•  in  midsum- 
mer; often  only  a  binder  and  thin  dress.  This  clothing  should  be  altered 
with  every  change  of  the  temperature.  The  greatest  cleanliness  should  sur- 
round the  life  of  the  baby,  and  the  nursing-l>ottles  and  nipples  are  to  be 
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boiled  each  day  and  kept  scrupulously  clean.  Breast-feeding  is  continued 
whenever  possible. 

Diet. — With  bottle-babies,  in  warm  weather,  the  diet  should  be  reduced 
in  strength — i.  e.,  weaker  milk  mixtures  used  and  more  water  given.  In  all 
crowded  communities  the  milk  should  be  sterilized  or  pasteurized  during  the 
summer  months,  and  all  the  water  given  the  baby,  either  with  or  between  the 
nourishment,  boiled.  It  is  better  that  a  child  should  be  in  the  country  during 
the  hot  weather,  but  when  this  is  impossible  the  various  parks  in  our  large 
cities  afford  much  relief. 

Treatment. — Hygienic  Management. — Even  after  the  illness  has  begun, 
much  can  be  done  by  hygienic  measures  to  diminish  the  severity.  Change  of 
air  to  seashore  or  mountain  is  often  followed  hf  a  marked  improvement  in 
the  child's  condition.  The  patient  must  not  be  too  warmly  clad.  The  tem- 
perature may  be  lowered  and  nervous  symptoms  allayed  by  hydrotherapy. 
Baths,  warm  and  cool,  are  helpful.  Colon  irrigations  serve  the  double  purpose 
of  flushing  the  bowel  and  stimulating  the  nervous  system.  They  should  be 
given  cool  when  there  is  much  fever. 

Medicinal. — In  all  cases  of  diarrhoea  there  is  more  or  less  congestion  of 
the  intestinal  mucosa,  hypersecretion  of  mucus,  and  increased  peristalsis  due  in 
part  to  the  irritant  action  of  improper  food.  In  certain  forms  toxic  symptoms 
from  the  absorption  of  poisons  from  the  intestinal  tract  are  early  noticed.  In 
other  instcmces,  inflammatory  lesions  in  the  wall  of  the  bowel  are  present. 
The  keynote,  then,  of  the  treatment  is  promptness.  Nature's  effort  to  remove 
the  disturbing  cause  should  be  assisted,  not  checked,  and  care  must  be  taken 
to  introduce  food  that  will  afford  the  least  pabulum  for  the  disturbing  bacteria. 

Castor-oil  and  calomel  are  to  be  preferred  as  purgatives,  especially  for 
infants.  A  drachm  of  the  former  repeated,  if  necessary,  will  usually  sweep 
the  intestinal  tract  and  relieve  the  irritation.  Where  there  is  much  nausea 
or  intestinal  fermentation,  calomel  is  indicated.  It  may  be  given  in  divided 
doses  at  short  intervals  until  one  or  two  grains  have  been  taken,  or  until  the 
characteristic  green  stools  appear.  Very  early  in  the  attack,  if  nausea  is  a 
marked  symptom,  nothing  relieves  so  quickly  as  gastric  lavage  with  warm 
water,  or  a  weak  soda  solution  when  there  is  much  acidity.  In  older  children, 
a  large  draught  of  boiled  water  may  be  substituted.  In  many  cases  irrigation 
of  the  lower  bowel  with  large  quantities  of  salt  solution  flushes  the  colon, 
removing  the  irritating  material,  and  diminishes  the  absorption  of  toxins.  It 
also  reduces  the  temperature  and  allays  nervous  symptoms.  The  irrigating 
fluid  should  be  cool  when  there  is  much  fever.  The  infant  is  placed  in  the 
dorsal  position  or  turned  a  little  to  the  left,  with  hips  elevated,  and  the  fluid 
from  a  fountain  syringe,  about  three  feet  above  the  patient,  is  allowed  to  flow 
into  the  rectum  through  a  large  soft  rub})er  catheter.  Usually  about  a  pint 
can  l>e  retained  before  expulsion.  If  desired,  the  catheter  can  be  gently 
pushed  into  the  bow(»l  as  it  becomes  distended  with  fluid.  Two  or  three  quarts 
should  1)0  used  at  one  irrigation,  which  may  be  repeated  several  times  in 
twenty-four  hours  if  it  is  l)enefirial. 

Where  there  is  ulceration  of  the  lower  bowel,  various  astringents,  such  as 
alum,  witch  hazel  (one  or  two  teaspoonfids  to  one  quart),  silver  nitrate, 
1-4,000,  or  a  weak  solution  of  permanganate  of  potassium,  may  be  used  as 
the  irrifrating  fluid. 
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When  there  is  much  loss  of  fluid  from  the  hody  or  when  toxic  symptonfli 
are  marked,  infusion  of  normal  salt  solution  under  tlie  skin  may  l>e  tried. 
One  to  three  hundi-ed  cc.  of  the  solution  can  be  readily  intnjdueed.     This 
procedure  is  not  so  permanently  helpful  as  it  was  thought  to  be  aome  years 
ago.    Tfiere  is  rarely  any  neeessity  to  transfuse. 

Of  the  many  dru^^  vaunted  as  intestinal  astringents  and  antiseptics,  bis- 
muth, either  as  subgallate  or  subnitrate,  has  proven  most  serviceable.  It 
should  not  be  given  until  the  disturbing  material  has  been  removed  and  the 
temperature  is  falling;  then  it  shonld  be  administered  in  large  doses,  5  to  10 
grains  every  hour,  until  there  is  discoloration  of  the  stools.  In  some  cases 
this  may  lie  hastened  by  !ae  sulphur  in  grain  doses.  Opium  shonld  lie  very 
sparingly  used»  and  then  oflly  for  a  specific  purpose,  to  cheek  excejssive  peri- 
stalsis, violent  colic,  or  very  numerous  pas.sages.  It  may  be  given  to  an  in- 
fant as  Dover's  powders,  ^1  gr, ;  or  paregoric,  5-10  minims  every  four 
hours;  or  morphia,  hypodermically,  ^iir-^sV  ^*i  when  prompt  action  is  de- 
sircnl.  Occasionally  it  is  well  to  combine  it  with  atropia,  tAtj  "  ilv  ^* 
The  l>owels  should  not  be  locked  when  the  stools  are  foul  or  the  temperature 
i?high. 

In  all  eases  where  there  is  prostration,  stimulants  are  indicated*  Alcohol, 
such  as  brandy  or  whisky,  ^  to  1  oz.  in  twenty-four  hours  in  frequent  doses^, 
diluted  sLx  to  ten  times  with  water,  or,  where  there  is  much  nausea,  cham- 
pagne with  cracked  ice,  is  most  helpful.  Strychnine,  i^TF'ii^  g^M  or  digi- 
talin  in  similar  doses,  may  be  indicated.  Musk  and  camphor  are  also  ejccellent 
Btimulants. 

Serum  Therapy. — Thus  far  the  results  of  serum  therapy  have  been  dis- 
appointing. Of  83  cases  collected  during  the  summer  nf  1903  by  the  Rocke- 
feller Institute,  there  were  no  cures  which  could  be  certainly  ascribed  to  the 
serum,  nor  was  the  mortality,  as  compared  with  previous  years,  appreciably 
lowered  by  serum  prepared  from  either  the  so-called  acid  or  alkaline  ty[>e  nr 
organism.  In  nearly  all  instances,  however,  in  wliich  the  serum  was  given, 
eeveral  days  had  elapsed  after  the  onset  of  the  illness.  It  was  only  in  the 
very  ejirly  cases  that  any  improvement  at  all  wm  noticed.  It  may  be  that 
an  earlier  trial  will  he  followed  by  better  results. 

Certainly  the  marked  re<luetion  in  the  mortality  in  adult  dysentery*  in 
Japan,  reported  by  Shiga,  should  encourage  the  further  trial  of  this  treatment 
in  the  epidemic-diarrhtea,  a^*  no  ill  effects  whatever  have  l>een  ascribed  to  its 
use.    It  is  given  in  lC>-40  ec.  doses,  hypodermically. 

Diet. — The  dietetic  management  is  of  the  utmost  importance.     In  acute 
kcases  with  fever,  the  milk,  wliether  breast  or  cow's  milk,  and  all  its  modific^a- 
tions,  must  be  stopped  at  once.     It  is  best  to  give  the  infant  nothing  but 
water  for  several  hours,  it  may  be  for  two  or  three  days,  or  until  the  acute 
^symptoms  subside;  a  cereal  water  may  then  l)e  substituted,  preferably  dextrin- 
■ized,  to  which  may  be  added  t^i^g  albumen,  broth,  or  beef  juice.    Preparations 
of  broth  and  l)eef  juice,  and  occaciionnlly  a  weak  tea,  may  be  given.    The  time 
at  which  it  is  safe  to  return  to  a  milk  diet  varies  with  each  ca»e,  and  no  defi- 
nite rules  can  be  laid  down.    It  is  usually  better  to  defer  milk  until  the  tem- 
perature is  nearly  normal. 

If  the  stools  are  offensive  from  proteid  decomposition,  a  diet  consisting 
largely  of  carbohydrates — i.e.,  barley  water — is  indicated;  whereas  proteid 


DISEASES  OF  THE  INTESTINES.  511 

diet,  such  as  beef  juice  and  egg  albumen,  is  more  helpful  when  the  stools  are 
strongly  acid. 

Experience  has  shown  that  the  ingredient  in  the  milk  that  is  not  well  borne 
is  the  fat;  hence  skimmed  milk,  diluted  or  partially  digested,  can  often  be 
safely  given  before  diluted  whole  milk.    Whey  is  often  helpful. 

In  Germany,  buttermilk  has  been  widely  used  in  convalescence  from  intes- 
tinal disturbances. 

The  various  proprietary  foods,  or  condensed  milk  mixed  with  water,  al- 
though not  to  be  given  over  long  periods,  may  be  found  serviceable  in  the 
gradual  return  of  the  child  to  a  normal  diet. 

In  children  from  three  to  seven  years  of  age  these  acute  derangements  are 
rarely  serious,  and  usually  respond  promptly  after  purgation  and  restricted 
diet,  consisting  largely  of  boiled  milk. 

It  must  be  borne  in  mind  that  injudicious  treatment,  either  in  diet  or 
medication,  may  interrupt  what  otherwise  would  be  a  prompt  recovery  and 
bring  on  the  most  serious  intestinal  lesions.  The  chronic  cases,  both  in  infants 
and  older  children,  especially  those  with  ileo-colitis  and  ulceration  in  the  gut, 
present  unusual  diflficulties.  Each  case  must  be  studied  by  itself.  Food  which 
is  digested  in  the  upper  portion  of  the  intestinal  tract  is  preferable.  Milk, 
properly  modified  with  cereal  water  or  predigested,  if  intelligently  prescribed, 
offers  the  best  chance  of  success.  The  so-called  percentage  system  of  milk 
modification,  which  enables  the  physician  to  alter  at  will  the  proportion  of 
fat  or  carbohydrate  present  in  the  milk  mixture,  is  of  great  service  in  feeding 
these  long-standing  cases. 

Care  must  be  taken  not  to  over-feed,  although  occasionally  when  there  is 
persistent  anorexia,  gavage  may  be  necessary.  This  is  best  accomplished 
through  a  nasal  tube.  Some  infants  will  retain  food  given  through  a  catheter 
when  they  will  vomit  the  same  mixture  taken  from  a  bottle.  Beef  juice  or 
one  of  the  beef-peptone  preparations  is  frequently  useful.  They  should 
always  be  given  with  considerable  fluid.  In  a  large  majority  of  instances 
ulceration  is  confined  to  the  large  intestine,  and  can  be  reached  by  local 
treatment. 

Irrigations  which  flush  the  injured  surface  are  of  service.  They  should 
be  discontinued  if  much  exhaustion  follows ;  this  is  rarely  the  case. 

Xo  very  definite  results  have  followed  the  various  astringent  preparations 
recommended.  Probably  warm  salt  or  weak  soda  solutions  are  as  useful.  Sil- 
ver nitrate  is  stimulating  and  healing  where  the  ulcerations  are  in  the  rectum. 
In  great  local  irritation  and  tenesmus,  enemata  (2  oz.)  of  flaxseed  or  starch, 
with  2  to  5  drops  of  laudanum,  are  soothing  and  beneficial. 

Treatment  of  Cholera  Infantiun. — In  cholera  infantum  serious  symptoms 
may  occur  with  great  rapidity,  and  here  the  incessant  vomiting  and  frequent 
purging  render  the  administration  of  remedies  extremely  difficult.  Irrigation 
of  the  stomach  and  large  bowel  is  of  great  service,  and  when  the  fever  is  high 
ice-water  injections  may  be  used,  or  a  graduated  bath.  As  in  the  acute  chol- 
eraic diarrluea  of  adults,  morphia  hypodermically  is  the  remedy  which  gives 
greatest  relief,  and  in  the  conditions  of  extreme  vomiting  and  purging,  with 
restlessness  and  collapse  symptoms,  this  drug  alone  commands  the  situation. 
A  child  of  one  year  may  be  given  from  j^^  to  ^  of  a  grain,  to  be  repeated 
in  an  hour,  and  again  if  not  better. 
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1  III  all  case^  of  diarrhcjea  convalescence  requires  very  careful  management. 
An  infant  which  has  suffered  from  a  severe  attack  should  be  especially  watched 
throughotit  the  remainder  of  the  hot  weather.  During  this  time  it  k  rarely 
safe  to  return  to  a  full  flii't.* 


UL    APPENDICITIS. 

Inflammation  of  the  vermiform  appendix  is  the  mo^t  important  of  aci 
intestinal  disorders.  Formerly  the  "  Uiac  phlegmon  "  was  thought  to  be  <lue 
to  disease  of  the  caecum — typhlitis — or  of  the  peritoneum  covering  it — peri- 
typhlitis ;  but  we  now  know  that  with  rare  exceptions  the  caecum  itself  is  not 
affected,  and  even  the  condition  formerly  described  as  stercoral  typhlitis  is  in 
reality  iippendicitis.  The  history  is  very  fully  given  in  the  monograph  of 
Kelly  and  Hurdon.  Melier  and  Dupuytren  in  France,  Addison,  Briglit,  and 
Hotlgkin  in  England,  recognized  the  importance  of  the  appendix,  but  to 
American  physicians  and  surgeons  is  largely  due  the  modem  appreciation  of 
app<'ndicitis  as  a  common  and  serious  disease*  The  contribution  of  Fitz  in 
188 (>  served  to  put  the  whole  question  on  a  rational  ba^iis. 

Etiology. — Incidence  of  ihe  Disease, — In  New  York,  in  1903,  there  were 
439  deaths,  129  per  million;  in  England  and  Wales,  in  1903,  there  were  l,7:a9 
death.*  (Tatham),  and  in  Chicago,  140  deaths  per  million  inhabitants.  Among 
8,043  deaths  in  the  Boston  City  Hospital  in  the  decade  ending  lOoi,  179 
(2,2  per  cent)  were  due  to  appendicitis,  which  may  be  taken  as  the  average 
percentage  of  tleath  in  America.  This  is  considerably  higher  than  the  Gep- 
man  tigiiree,  which  are  0.3  per  cent  in  Vienna  (Nothnagel)  and  0.5  per  cent 
in  Munich  (Einhom). 

The  exciting  causes  of  appendicitis  are  not  always  evident.  An  infection 
ia  in  all  prolmhility  the  essential  factor.  The  lumen  of  the  appendix  forms 
a  sort  of  test-tube,  in  which  the  fzec(»s  lodge  and  are  with  dilHculty  discharged, 
so  that  the  mucosa  is  liable  to  injury  from  retention  of  the  secretions  or  from 
the  presence  of  inspissated  f^ces  or  occasionally  foreign  bodiei;.  In  some  in- 
stanct^s  the  appendicitis  is  a  local  expression  of  a  general  infection.  Some 
have  thought  that  the  great  increa^  in  the  prevalence  of  the  disease  is  due 
to  influenza.  By  some  the  poison  of  rheumatic  fever  is  believed  to  be  a  cau^ 
and  just  as  it  may  excite  tonsillitis,  so  it  may  cause  inflammation  of  the  lym- 
phatic tissues  of  the  appendix.  It  is  remarkable,  too.  that  there  may  be  two 
or  Ihree  cases  of  appendicitis  at  the  same  time  in  one  family.  The  acute  catar- 
rhal form  may  be  associate<i  with  pneumonia  or  typhoid  fever  or  any  of  the 
acute  infections.  Direct  injury,  as  in  straining  and  heavy  lifting,  h  an  oocft- 
ftional  cause. 

The  bacierioloffi/  of  the  diseaiie  is  most  varied.  The  Iwcillus  i^li  i^  pr»^sent 
in  a  large  number  uf  cases,  and  the  pyogenic  organisms,  particularly  the  strep- 
tococcus pyogenes  and  the  protens  vulgaris. 

Afjf. — Appendicitis  is  a  disease  of  yotmg  persons.  According  to  Fitr'a 
statL^tics,  more  than  50  per  cent  of  the  cases  occur  before  the  twentieth  j'ear; 
accH>rding  to  Einhom*s,  GO  per  cent  f>etween  the  sixteenth  and  thirtieth  vwinL 
It  has  be<m  met  with  as  early  as  the  seventh  week»  but  it  is  rarely  men  prior 
to  the  third  year. 

Sex, — It  is  about  ecjually  common  in  males  and  in  females. 
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Occupation. — Persons  whose  work  necessitates  the  lifting  of  heavy  weights 
seem  more  prone  to  the  disease.  Trauma  plays  a  very  definite  role,  and  in  a 
number  of  cases  the  symptoms  have  followed  very  closely  a  fall  or  a  blow. 

Indiscretions  in  diet  are  very  prone  to  bring  on  an  attack,  particularly  in 
the  recurring  form  of  the  disease,  in  which  pain  in  the  appendix  region  not 
infrequently  follows  the  eating  of  indigestible  articles  of  food. 

Varieties. — It  is  not  easy  to  classify  the  forms  of  inflammation  of  the 
appendix.    The  following  are  the  most  important: 

Acute  catarrhal,  in  which  the  mucosa  only  is  involved  in  a  mild  infec- 
tion, causing  swelling,  a  little  oedema,  and  increased  secretion,  usually  of  a 
muco-pus.  This  form  may  give  rise  to  no  symptoms  whatever,  or  there  may 
be  occasional  colicky  pains. 

Acute  diffuse  appendicitis  is  more  common.  There  is  inflammation 
of  the  mucosa  and  thickening  of  the  entire  organ,  which  becomes  rigid  and 
tense,  and  the  peritoneal  surface  hyperaemic.  There  may  be  erosions  of  the 
mucosa,  or  even  small  ulcers. 

Purulent  appendicitis  is  a  more  advanced  stage  of  the  former.  Very 
often  the  lumen  of  the  tube  is  obstructed  and  pus  is  retained,  forming  a  defi- 
nite sac,  varying  greatly  in  size. 

Gangrenous  appendicitis  is  characterized  by  necrosis,  local  or  general. 
Most  frequently  the  tip  is  involved,  but  a  large  portion  of  the  organ  may  be- 
come sphacelated,  or  in  rare  instances  the  entire  appendix  may  slough  off  from 
the  caecum. 

In  the  acute  diffuse,  the  purulent,  or  the  gangrenous  forms  perforation 
may  take  place  in  one  or  in  several  spots.  It  leads  to  either  a  wide-spread 
peritonitis  or  a  localized  peritonitis  with  abscess  formation,  or  very  frequently, 
if  operation  is  not  performed,  to  extensive  abscess  in  the  caecal  region — sup- 
purative peri-appendicitis. 

Chronic  appendicitis  may  follow  the  acute  form,  or  the  process  may  bo 
slow  and  gradual  from  the  start.  The  organ  is  firm,  slightly  enlarged,  the 
coats  thickened,  and  the  mucosa  thick  and  hyperaemic.  The  lumen  may  be 
narrowed.  In  some  instances  there  are  foreign  bodies  or  concretions,  and 
there  may  be  areas  of  erosion  of  the  mucous  membrane  or  partial  obliteration 
of  the  lumen. 

Obliterative  appendicitis  is  perhaps  the  most  common  form,  as  it  seems 
to  be  a  gradual  involution  process  in  many  individuals.  The  tube  is  thick- 
ened, the  peritoneal  surface  smooth;  the  distal  portion  of  the  lumen  may  be 
entirely  obliterated,  and  gradually  the  whole  organ  becomes  sclerotic  and 
shrunken. 

Faecal  Concretions. — The  lumen  of  the  appendix  may  contain  a  mould  of 
faeces,  which  can  readily  be  squeezed  out.  Even  while  soft  the  contents  of  the 
tube  may  be  moulded  in  two  or  three  sections  with  rounded  ends.  Concretions 
— (enteroliths,  ooproliths — are  also  common.  Of  700  cases  of  foreign  bodies 
there  were  45  per  cent  of  fjreal  concretions  (J.  F.  Mitchell).  The  enteroliths 
r^ften  resemble  in  shape  date-stones.  The  importance  of  these  conciretions  is 
shown  by  the  great  frequency  with  which  they  are  found  in  all  acute  inflam- 
mations of  the  appendix. 

Foreign  Bodies. — Of  1,400  cases  of  appendicitis  collected  by  J.  F.  Mitchell 
these  were  present  in  7  per  cent ;  in  28  cases  pins  were  found.     It  is  well  to 
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bear  in  mind  that  gonio  of  tlie  concretions  bear  a  very  striking  rei?emblanoe 
to  cherry  and  date  stone,^, 

Bemote  Effects. — The  remote  effects  of  perforative  appendicitis  are  inter- 
csting.  Haemorrhage  may  tx-eur.  In  one  of  my  ea^^es  the  api>endix  ww^  ad- 
herent 10  the  promontory  of  (lie  .siktuuu  and  the  aliscesj^  cavity  had  perfo- 
rated in  two  places  into  the  ileum.  Deatli  resulted  from  profuj^e  ha?morr[iage, 
Cas«^s  are  on  record  in  whlcli  the  intenial  iliac  arter)'  or  the  ileej>  circum- 
flex iliac  artery  hai*  het»n  opened.  Suppurative  pylephleldtii?  may  result  from 
inJiammation  of  the  mesenteric  veioi^  near  the  perforated  apjiendix.  The 
appendix  may  perforate  in  a  hernial  sac.  Many  Instances  of  this  liave  been 
reconled. 

After  operation,  ihroTiiliosi^  of  the  iliac  or  femoral  veins  h  not  uncommon, 
and  sudden  death  from  pulmonary  embolism  has  foliowe<h  The  leg  may  be 
permanently  enUrgeih  liernia  may  wcur  in  the  wound.  Strancrulatinn  of 
the  bowel  ih  an  occasinnul  se<pience.  Recurrenri?  of  the  syToptoms  after  oi)era- 
tion  has  heen  noted,  due  in  Bome  cases  to  incomplete  removal. 

Symptome. — In  a  large  proportion  of  all  cases  of  acute  ap|)ejidieitis  the 
followiug  symjitom^  are  present:  (I)  Sudden  pain  in  the  abdomen,  usually 
referred  to  tiie  ri*rht  iliac  fossa:  (2)  fever,  often  of  moderate  grade;  (,1) 
gastro-intestinal  disturimnce-— nausea,  vomiting,  and  fre<|ueut!y  constipation; 
(4)  tenderness  or  jmin  on  pressure  in  the  appendix  region. 

Pain. — ^A  sudden,  violent  pain  in  the  abdomen  is,  according  to  Fitz,  the 
most  constant,  first*  decided  symptom  of  perforating  infian»mation  of  thr  ap- 
pendix, and  occurred  in  84  per  cent  of  the  eases  analyzed  liy  him.  In  fully 
half  of  the  cases  it  h  localized  in  the  right  iliac  fossa,  but  it  may  l>e  central, 
diffuse,  but  usually  in  the  right  half  of  the  abdomen.  Even  in  the  emet^  in 
which  the  pain  is  at  first  not  in  the  appendix  region,  it  is  usually  felt  here 
within  thirty-six  or  forty-eight  hours.  It  may  extend  toward  the  perina?um 
or  testicle.  It  is  sometimes  very  sharp  and  colic-like,  and  cases  have  been 
midtaken  for  nephritic  or  for  biliary  colic.  Some  patients  speak  of  it  as  a 
sharp,  intense  pain — serous-membrane  pain  :  others  as  a  dull  aclie— c*onnective- 
tissue  pain.  While  a  very  valuable  symptonj,  pain  is  at  the  same  time  one 
of  the  most  misleading.  Some  of  the  forms  of  recurring  pain  in  the  appendix 
region  Talamon  has  called  appendicular  wlie.  The  condition  is  believed  to 
be  due  to  partial  occlusion  of  the  lumen,  leading  to  violent  and  irregular 
peristaltic  action  of  the  circular  and  longitudinal  muscles  in  the  ex|iuUion 
of  the  mucus. 

Fkveu. — ^Fever  is  always  present  in  the  early  stage,  even  in  the  milde^it 
fonns,  and  is  a  most  important  featun?,  J.  B,  Muq)hy  states  that  he  would 
not  operate  on  a  case  in  w^hich  he  wa§  confident  that  no  fever  had  been  present 
in  the  first  thirty-six  hours  of  the  disease.  An  initial  chill  is  very  rare.  The 
fever  may  l»e  moderate,  from  100°  to  lO'^"*;  HuuetiniPii  in  children  at  the  very 
outset  the  thermometer  may  register  above  103.5.°  The  Ihennometer  id  one 
of  the  most  trustworthy  guides  in  the  diagnosi/^  of  acute  appendicitis.  Ap- 
pendicular colic  of  great  severity  may  occur  without  fever.  When  a  local izM 
abscess  has  formed,  and  in  some  verv  virulent  rases  of  general  jieritoniti^,  the 
temperature  may  be  normal,  but  at  this  stage  there  are  other  s^nmptoms  whieh 
indicate  the  gravity  of  the  situation.  The  pulse  is  quickened  in  proportion 
to  the  fever.  i 
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Gastro-intestinal  Disturbance. — The  tongue  is  usually  furred  and 
moist,  seldom  dry.  Nausea  and  vomiting  are  symptoms  which  may  be  absent, 
but  which  are  commonly  present  in  the  acute  perforative  cases.  The  vomiting 
rarely  persists  beyond  the  second  day  in  favorable  cases.  Constipation  is  the 
rule,  but  the  attack  may  set  in  with  diarrhoea,  particularly  in  children. 

Local  Signs. — Inspection  of  the  abdomen  is  at  first  negative;  there  is 
no  distention,  and  the  iliac  fossae  look  alike.  On  palpation  there  are  usually 
from  the  outset  two  important  signs — ^namely,  great  tension  of  the  right  rectus 
muscle,  and  tenderness  or  actual  pain  on  deep  pressure.  The  muscular  rigidity 
may  be  so  great  that  a  satisfactory  examination  can  not  be  made  without  an 
anaesthetic.  McBumey  has  called  attention  to  the  value  of  a  localized  point 
of  tenderness  on  deep  pressure,  which  is  situated  at  the  intersection  of  a  line 
drawn  from  the  navel  to  the  anterior  superior  spine  of  the  ilium,  with  a 
second,  vertically  placed,  corresponding  to  the  outer  edge  of  the  right  rectus 
muscle.  Firm,  deep,  continuous  pressure  with  one  finger  at  this  spot  causes 
pain,  often  of  the  most  exquisite  character.  In  addition  to  the  tenderness, 
rigidity,  and  actual  pain  on  deep  pressure,  there  is  to  be  felt,  in  a  majority 
of  the  cases,  an  induration  or  swelling.  In  some  cases  this  is  a  boggy,  ill- 
defined  mass  in  the  situation  of  the  caecum;  more  commonly  the  swelling  is 
circumscribed  and  definite,  situated  in  the  iliac  fossa,  two  or  three  fingers* 
breadth  above  Poupart's  ligament.  Some  have  been  able  to  feel  and  roll  be- 
neath the  fingers  the  thickened  appendix.  The  later  the  case  comes  under 
observation  the  greater  the  probability  of  the  existence  of  a  well-marked  tumor 
mass.  It  is  not  to  be  forgotten  that  there  may  be  neither  tumor  mass  nor 
induration  to  be  felt  in  some  of  the  most  intensely  virulent  cases  of  perfora- 
tive appendicitis. 

In  addition  may  be  mentioned  great  irritability  of  the  bladder,  which  I 
have  known  to  lead  to  the  diagnosis  of  cystitis.  It  may  be  a  very  early  symp- 
tom. The  urine  is  scanty  and  often  contains  albumin  and  indican.  Peptonu- 
ria is  of  no  moment.  The  attitude  is  somewhat  suggestive,  the  decubitus  is 
dorsal,  and  the  right  leg  is  semi-flexed.  Examination  per  rectum  in  the  early 
stages  rarely  gives  any  information  of  value,  unless  the  appendix  lies  well 
over  the  brim  of  the  pelvis,  or  unless  there  is  a  large  abscess  cavity.  Severe 
cases  usually  show  a  leucocytosis  of  15,000  to  24,000. 

Albuminuria  is  common.  Sometimes  there  is  an  acute  nephritis,  and  Dieu- 
lafoy  has  described  an  acute  toxic  form.  He  thinks  that  the  kidneys  are  not 
infrequently  damaged  in  the  disease. 

There  are  three  possibilities  in  any  case  of  appendicitis:  (1)  Gradual  re- 
covery, (2)  the  formation  of  a  local  abscess,  and  (3)  general  peritonitis. 

Recovery  is  the  rule.  Out  of  264  cases  at  St.  Thomas's  Hospital  with 
the  above-mentioned  clinical  characters.  190  recovered.  There  are  surgeons 
who  claim  that  the  getting  well  in  these  cases  does  not  mean  much ;  that  the 
patients  have  recurrences  and  are  constantly  liable  to  the  graver  accidents  of 
the  disease.     This,  I  feel  sure,  is  an  unduly  dark  picture. 

In  a  case  which  is  proceodin<r  to  recover}'  the  pain  lessens  at  the  end  of 
the  second  or  third  day,  the  temperature  falls,  the  tongue  becomes  cleaner, 
the  vomiting  ceai»es,  the  local  tenderness  is  less  marked,  and  the  bowels  are 
moved.  By  the  end  of  a  week  the  acute  s^-mptoms  have  subsided.  An  indura- 
tion or  an  actual  small  tumor  mass  from  the  size  of  a  walnut  to  that  of  an 
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egg  may  persist — a  condition  which  leaves  the  patients  very  liable  to  a  recur- 
rence. So  liable  is  the  attack  to  recur  that  a  special  variety  of  relapsing 
appendicitis  is  described. 

Local  Abscess  Fobmation. — As  a  result  of  ulceration  and  perforation, 
sometimes  following  the  necrosis,  rarely  as  a  sequence  of  the  diffuse  appendi- 
<iitis,  the  patient  has  the  train  of  symptoms  above  described ;  but  at  the  end 
of  the  first  week  the  local  features  persist  or  become  aggravated.  The  course 
of  the  disease  may  be  indeed  so  acute  that  by  the  end  of  the  fourth  or  fifth 
day  there  is  an  extensive  area  of  induration  in  the  right  iliac  fossa,  with  great 
tenderness,  and  operations  have  shown  that  even  at  this  very  early  date  an 
abscess  cavity  may  have  formed.  Though  as  a  rule  the  fever  becomes  aggra- 
vated with  the  onset  of  suppuration,  this  is  not  always  the  case.  The  two 
most  important  elements  in  the  diagnosis  of  abscess  formation  are  the  gradual 
increase  of  the  local  tumor  and  the  aggravation  of  the  general  symptoms. 
Nowadays,  when  operation  is  so  frequent,  we  have  opportunities  of  seeing  the 
abscess  in  various  stages  of  development.  Quite  early  the  pus  may  lie  between 
the  csecum  and  the  coils  of  the  ileum,  with  the  general  peritonaeum  shut  off 
by  fibrin,  or  there  is  a  sero-fibrinous  exudate  with  a  slight  amount  of  pus 
between  the  lower  coils  of  the  ileum.  The  abscess  cavity  may  be  small  and 
lie  on  the  psoas  muscle,  or  at  the  edge  of  the  promontory  of  the  sacrum,  and 
never  reach  a  palpable  size.  The  sac,  when  larger,  may  be  roofed  in  by  the 
small  bowel  and  present  irregular  processes  and  pockets  leading  in  different 
directions.  In  larger  collections  in  the  iliac  fossa  the  roof  is  generally  formed 
by  the  abdominal  waU.  Some  of  the  most  important  of  the  localized  abscesses 
are  those  which  are  situated  entirely  within  the  pelvis.  The  various  directions 
and  positions  into  which  the  abscess  may  pass  or  perforate  have  already  been 
referred  to  under  morbid  anatomy,  but  it  may  be  here  mentioned  again  that, 
left  alone,  it  may  discharge  externally,  or  burrow  in  various  directions,  or  be 
emptied  through  the  rectum,  vagina,  or  bladder.  Death  may  be  caused  by 
septicaemia,  by  perforation  into  an  artery  or  vein,  or  by  pylephlebitis. 

GENEiiAL  Peritonitis. — This  may  be  caused  by  direct  perforation  of  the 
appendix  and  general  infection  of  the  peritonaeum  before  any  delimiting  in- 
flammation is  excited.  In  a  second  group  of  cases  there  has  been  an  attempt 
at  localizing  the  infective  process,  but  it  fails,  and  the  general  peritoneum 
becomes  involved.  In  a  third  group  of  cases  a  localized  focus  of  suppuration 
exists  about  an  inflamed  appendix,  and  from  this  perforation  takes  place. 

Death  in  appendicitis  is  due  usually  to  general  peritonitis. 

The  gravity  of  appendix  disease  lies  in  the  fact  that  from  the  very  outset 
the  peritonceum  may  he  infected ;  the  initial  symptoms  of  pain,  with  nausea 
and  vomiting,  fever,  and  local  tenderness,  present  in  all  cases,  may  indicate 
a  wide-spread  infection  of  this  me^nhrane.  The  onset  is  usually  sudden,  the 
pain  diffuse,  not  always  localized  in  the  right  iliac  fossa,  but  it  is  not  so  much 
the  character  as  the  greater  intensity  of  the  symptoms  from  the  outset  that 
makes  one  suspicious  of  a  general  peritonitis.  Abdominal  distention,  diffuse 
tenderness,  and  absence  oi  abdominal  movements  are  the  most  trustworthy 
local  signs,  but  they  are  not  really  so  trustworthy  as  the  general  symptoms. 
The  initial  nausea  and  vomiting  persist,  the  pulse  l)ecomes  more  rapid,  the 
tongue  is  dry,  the  urine  scanty.  In  very  acute  cases,  by  the  end  of  twenty-four 
hours  the  abdomen  may  be  distended.     Bv  the  third  and  fourth  davs  the 
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classical  picture  of  a  general  peritonitis  is  well  established — a  distended  and 
motionless  abdomen,  a  rapid  pulse,  a  dr}'  tongue,  dorsal  decubitus  with  the 
knees  drawn  up,  and  an  anxious,  pinched,  Hippocratic  facies.  Unfortunately, 
the  leucocyte  count  gives  little  aid. 

Fever  is  an  imcertain  element.  It  is  usually  present  at  first,  but  if  the 
physician  does  not  see  the  case  until  the  third  or  fourth  day  he  should  not 
be  deceived  by  a  temperature  below  100.5°.  The  pulse  is  really  a  better  indi- 
cation than  the  temperature.  One  rarely  has  any  doubt  on  the  third  or 
fourth  day  whether  or  not  peritonitis  exists,  but  it  must  be  acknowledged  that 
there  are  exceptions  which  trouble  the  judgment  not  a  little.  While  on  the 
one  hand,  without  suggestive  symptoms,  a  laparotomy  has  disclosed  an  unex- 
pected general  peritonitis,  on  the  other,  with  severe  constitutional  symptoms 
and  apparently  characteristic  local  signs,  the  peritonaBum  has  been  foimd 
smooth. 

Biagnoflis. — Appendicitis  is  by  far  the  most  common  inflammatory  con^ 
dition,  not  only  in  the  ca?cal  region,  but  in  the  abdomen  genefally  in  persons 
under  thirty.  The  surgeons  have  taught  us  that,  almost  without  exception, 
sudden  pain  in  the  right  iliac  fossa,  with  fever  and  localized  tenderness,  with 
or  without  tumor,  means  appendix  disease.  There  are  certain  diseases  of  the 
abdominal  organs  characterized  by  pain  which  are  apt  to  be  confoimded  with 
appendicitis.  Biliary  colic,  kidney  colic,  and  the  colicky  pains  at  the  men- 
strual period  in  women  have  in  some  cases  to  be  most  carefully  considered. 

Diseases  of  the  tubes  and  pelvic  peritonitis  may  simulate  appendicitis  very 
closely,  but  the  history  and  the  local  examination  under  ether  should  in  most 
cases  enable  the  practitioner  to  reach  a  diagnosis.  I  have  seen  several  cases 
supposed  to  be  recurring  appendicitis  which  proved  to  be  tubo-ovarian  disease. 

The  DietFs  crises  in  floating  kidney  have  been  mistaken  for  appendicitis. 

Both  intussusception  and  internal  strangulation  may  present  very  similar 
symptoms,  and  if  the  patient  is  only  seen  at  the  later  stages,  when  there  is 
diffuse  peritonitis  and  great  tympany,  the  features  may  be  almost  identical. 
Faecal  vomiting,  which  is  common  in  obstruction,  is  never  seen  in  appendicitis, 
and  in  children  the  marked  tenesmus  and  bloody  stools  are  important  signs 
of  intussusception.  It  is  not  often  difficult  to  decide  when  the  cases  are  seen 
early  and  when  the  history  is  clear,  but  mistakes  have  been  made  by  surgeons 
of  the  first  rank. 

Acute  liaemorrhagic  pancreatitis  may  also  produce  symptoms  very  like 
those  of  appendicitis  with  general  peritonitis.  The  relation  of  typhoid  fever 
and  appendicitis  is  interesting.  The  gastro-intestinal  symptoms,  particularly 
the  pain  and  the  fever,  may  at  the  onset  suggest  appendicitis.  Operations  have 
lKH?n  comparatively  frequent.  In  the  second  and  third  weeks  of  typhoid  fever 
perforation  of  the  appendix  may  occur,  and  occasionally  late  in  the  convales- 
cence perforation  of  an  unhealed  ulcer  of  the  a{)pendix. 

There  is  a  well-marked  appendicular  hypochondriasis.  Through  the  per- 
nicious influence  of  the  daily  press,  apj>endicitis  has  become  a  sort  of  fad,  and 
the  physician  has  often  to  deal  with  patients  who  have  almost  a  fixed  idea 
that  they  have  the  disease.  The  worst  cases  of  this  class  which  I  have  seen 
have  been  in  members  of  our  profession,  and  I  know  of  at  least  one  instance 
in  which  a  perfectly  normal  appendix  was  removed.  The  question  really  has 
its  ludicrous  side.    A  well-known  physician  in  a  Western  city  having  one  night 
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a  bellyache,  and  feeling  convinced  that  his  api>endix  bad  perforated,  sum- 
moned a  surgeon,  wlio  quickly  removed  the  supposed  offender ! 

Hysteria  may  of  ermrse  simulate  ttp]»endiciti8  very  closely,  and  it  may 
reciuire  a  xery  keen  judgnjt.*nt  to  maki.'  a  diagnosis. 

Mucous  colitis  with  enteralgia  in  nervous  women  is  sometimes  mistaken 
for  appendicitis.  In  tvo  instances  of  the  kind  1  hav<»  prcvcnled  pnjpot*ed 
operation,  and  1  liave  heard  of  cat^es  in  which  the  appendix  has  been  re- 
moved. 

Perinephritic  and  perica?cal  absce&s  from  perforation  of  ulcer,  either  sim- 
ple or  cancerous^  and  cirenmscrihed  peritonitis  in  this  region  from  otlier 
causes^  can  rarely  be  differentiated  until  an  exploratory  incision  is  made. 

Chronic  obliterative  appendicitis  can  not  alw\iy^  be  differentiated  from  the 
perforative  form,  and  in  inteo^^ity  of  pain,  severity  of  symptoms,  and,  in  rare 
Sn.stHnces,  even  in  the  [»n>fluction  of  peritonitis,  the  two  may  he  identiciil. 

Briefly  stated,  localizal  pain  in  the  right  iliac  fossa,  with  or  without  in- 
duration or  tnluor.  the  existence  of  McBurney's  tender  point,  fever,  furreil 
tongue,  vomiting,  with  constipation  or  diarrhcea,  indicate  api>endicitis.  The 
o<:*eurrence  of  general  peritonitis  is  sugge^tcrl  by  increflst?  and  diffusion  of  the 
abdominal  pain,  tympanites  (as  a  rule),  marked  aggravation  of  the  constitu- 
tional spnptoms^  particularly  elevation  of  fever  and  increased  rapidity  of  the 
pulse.  Ohliteration  of  hepatic  dulness  h  rarely  present,  as  the  peritonspum 
in  these  case.s  dix's  not  often  contain  gas. 

Prognosis. — While  we  can  not  overestimate  the  gravity  of  certain  forma 
of  ai>peJidieitis,  it  is  well  to  vecognizG  that  a  large  proportion  of  all  cases 
recover.  It  is  the  element  of  uncertainty  in  individual  cases  which  hii8  given 
such  an  impetus  to  the  surgical  treatment  of  the  disease.  That  an  inflamed 
ap}x*ndix  may  heal  perfectly,  even  after  perforation,  is  shown  by  instancee 
(post  mortem)  of  obliterated  tulies  firmly  iml)eddtd  in  old  sciir  tissue.  In 
1903,  in  England  and  Wales,  api^endicitis  was  assigned  as  a  c^use  of  1,729 
deaths,  as  compared  with  1,244  and  1,485  in  the  preceding  two  years.  The 
mortality  has  been  increasing  of  late  years  in  spite  of  the  earlier  and  better 
surgery.  Hawkins  attrilmtes  this  to  an  increase*!  severity  of  the  di*ieasc.  The 
mortality  in  the  hands  of  surgeons  ranges  from  2  to  11  per  cent,  vaning  with 
the  variety  and  the  stage  of  the  disease  at  which  operation  is  performed. 

Treatment. — So  impressed  am  I  by  the  fact  that  w^e  physicians  lase  lives 
by  temporizing  wnth  certain  cases  of  nppendicitis,  that  I  prefer,  in  hospital 
work,  to  have  the  suspected  case^  admitted  directly  to  the  surgical  side.  The 
general  practitioner  does  well  to  remember — whether  hia  leanings  be  toward 
the  conservative  or  the  radical  methodjs  of  treatment — that  the  surgeon  is  often 
calkHl  too  late,  never  too  early. 

There  is  no  medicinal  treatment  of  ap|>endicitis.  There  are  remi^dies 
which  will  allay  the  pain,  but  there  are  none  capable  in  any  way  of  controlling 
the  course  of  the  disease.  Rest  in  bed.  a  light  diet,  measures  directed  to  allay 
the  vomiting— up*>n  these  all  are  agreed.  The  practice  of  giving  opium  in  some 
form  in  appendicitis  and  fieritonitis  is  almost  universal  with  physicians,  Sur» 
geons.  on  the  other  hand,  almost  unanimously  condemn  the  practice,  a«  ob- 
scuring the  clinical  picture  and  tending  to  give  a  false  sen&e  of  security;  and 
since  they  control  the  situation,  I  think  we  should^ — ileferring  in  this  matter 
to  their  judgment — not  give  opium,  and  trust  to  tlie  persistent  ut^  of  ice 
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locally  to  relieve  the  pain.  General  opinion  among  the  best  surgeons  is,  I 
believe,  opposed  to  the  use  of  saline  purges. 

Operation  is  indicated  in  all  cases  of  acute  inflammatory  trouble  in  the 
caecal  region,  whether  tumor  is  present  or  not,  when  the  general  symptoms 
are  severe,  and  when  at  the  end  of  forty-eight  hours  the  features  of  the  case 
point  to  a  progressive  lesion.  The  mortality  from  early  operation  under  these 
circumstances  is  very  slight. 

In  recurring  appendicitis,  when  the  attacks  are  of  such  severity  and  fre- 
quency as  seriously  to  interrupt  the  patient's  occupation,  the  mortality  in  the 
hands  of  capable  operators  is  very  small. 

IV.    INTESTINAIi   OBSTEUCTION. 

Intestinal  obstruction  may  be  caused  by  strangulation,  intussusception, 
twists  and  knots,  strictures  and  tumors,  and  by  abnormal  contents. 

Etiology  and  Pathology. — (a)  Stkangulatiox. — This  is  the  most  fre- 
quent cause  of  acute  obstruction,  and  occurred  in  34  per  cent  of  the  295  cases 
analyzed  by  Fitz,  and  in  35  per  cent  of  the  1,134  cases  of  Leichtenstern.  Of 
the  101  cases  of  strangulation  in  Fitz's  table,  which  has  the  special  value  of 
having  been  carefully  selected  from  the  literature  since  1880,  the  following 
were  the  causes:  Adhesions,  63;  vitelline  remains,  21;  adherent  appendix,  6; 
mesenteric  and  omental  slits,  6 ;  peritoneal  pouches  and  openings,  3 ;  adherent 
tube,  1 ;  peduncular  tumor,  1.  The  bands  and  adhesions  result,  in  a  majority 
of  cases,  from  former  peritonitis.  A  number  of  instances  have  been  reported 
following  operations  upon  the  pelvic  organs  in  women.  The  strangulation 
may  be  recent  and  due  to  adhesion  of  the  bowel  to  the  abdominal  wound  or 
a  coil  may  be  caught  between  the  pedicle  of  a  tumor  and  the  pelvic  wall.  Such 
cases  are  only  too  common.  Late  occlusion  after  recovery  from  the  operation 
is  due  to  bands  and  adhesions. 

The  vitelline  remains  are  represented  by  Meckel's  diverticulum,  which 
forms  a  finger-like  projection  from  the  ileum,  usually  within  eighteen  inches 
of  the  ileo-caecal  valve.  It  is  a  remnant  of  the  omphalo-mesenteric  duct, 
through  which,  in  the  early  embryo,  the  intestine  communicated  with  the 
yolk-sac.  The  end,  though  commonly  free,  may  be  attached  to  the  abdominal 
wall  near  the  navel,  or  to  the  mesentery,  and  a  ring  is  thus  formed  through 
which  the  gut  may  pass. 

Seventy  per  cent  of  the  cases  of  obstruction  from  strangulation  occur  in 
males ;  40  per  cent  of  all  the  cases  occur  between  the  ages  of  fifteen  and  thirty 
years.  In  90  per  cent  of  the  cases  of  obstruction  from  these  causes  the  site 
of  the  trouble  is  in  the  small  bowel ;  the  position  of  the  strangulated  portion 
was  in  the  right  iliac  fossa  in  67  per  cent  of  the  cases,  and  in  the  lower  abdo- 
men in  83  per  cent. 

(h)  IxTUSsracEPTiON. — In  this  condition  one  portion  of  the  intestine  slips 
into  an  adjacent  portion,  forming  an  invagination  or  intussusception.  The 
two  portions  make  a  cylindrical  tumor,  which  varies  in  length  from  a  half- 
inch  to  a  foot  or  more.  The  condition  is  always  a  descending  intussusception, 
and  as  the  process  proceeds,  the  middle  and  inner  layers  increase  at  the  ex- 
pense of  the  outer  layer.  An  intussusception  consists  of  three  layers  of  bowel : 
the  outermost,  known  as  the  intussuscipiens,  or  receiving  layer;  a  middle  or 
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returning  layer ;  and  the  innermost  or  entering  layer.  The  student  can  obtain 
a  clear  idea  of  the  arrangement  by  making  the  end  of  a  glove-finger  pass  into 
the  lower  portion.  The  actual  condition  can  be  very  clearly  studied  in  the 
post-mortem  invaginations  which  are  so  common  in  the  small  bowel  of  chil- 
dren. In  the  statistics  of  Fitz,  93  of  295  cases  of  acute  intestinal  obstruction 
were  due  to  this  cause.  Of  these,  52  were  in  males  and  27  in  females.  The 
cases  are  most  common  in  early  life,  34  per  cent  under  one  year  and  56  per 
cent  under  the  tenth  year.  Of  103  cases  in  children,  nearly  50  per  cent 
occurred  in  the  fourth,  fifth,  and  sixth  months  (Wiggin).  No  definite  causes 
could  be  assigned  in  42  of  the  cases ;  in  the  others  diarrhoea  or  habitual  con- 
stipation had  existed. 

The  site  of  the  invagination  varies.  We  may  recognize  (1)  an  ileo-ccecal, 
when  the  ileo-ca?cal  valve  descends  into  the  colon.  There  are  cases  in  which 
this  is  so  extensive  that  the  valve  has  been  felt  per  rectum.  This  form  oc- 
curred in  75  per  cent  of  the  cases ;  in  89  per  cent  of  Wiggin's  collected  cases. 
In  the  ileo'colic  the  lower  part  of  the  ileum  passes  through  the  ileo-caecal  valve. 
(2)  The  ileal,  in  which  the  ileum  is  alone  involved.  (3)  The  colic,  in  which 
it  is  confined  to  the  large  intestine.  And  (4)  coUco-rectal,  in  which  the  colon 
and  rectum  are  involved. 

Irregular  peristalsis  is  the  essential  cause  of  intussusception.  Nothnagel 
found  in  the  localized  peristalsis  caused  by  the  faradic  current  that  it  was 
not  the  descent  of  one  portion  into  the  other,  but  the  drawing  up  of  the 
receiving  layer  by  contraction  of  the  longitudinal  coat.  Invagination  may 
follow  any  limited,  sudden,  and  severe  peristalsis. 

In  the  post-mortem  examination,  in  a  case  of  death  from  intussusception, 
the  condition  is  very  characteristic.  Peritonitis  may  be  present  or  an  acute 
injection  of  the  serous  membrane.  When  death  occurs  early,  as  it  may  do 
from  shock,  there  is  little  to  be  seen.  The  portion  of  bowel  affected  is  large 
and  thick,  and  forms  an  elongated  tumor  with  a  curved  outline.  The  parts 
are  swollen  and  congested,  owing  to  the  constriction  of  the  mesentery  between 
the  layers.  The  entire  mass  may  be  of  a  deep  livid-red  color.  In  very  recent 
processes  there  is  only  congestion,  and  |HTliaps  a  thin  layer  of  lymph,  and  the 
intussusception  can  ]ye  reduced,  but  when  it  has  lasted  for  a  few  days,  lymph 
is  thrown  out,  the  layers  are  glued  together,  and  the  entering  portion  of  the 
gut  can  not  be  withdrawn. 

The  anatomical  condition  accounts  for  the  presence  of  the  tumor,  whiih 
exists  in  two-thirds  of  all  cases;  and  the  engorgement,  which  results  from  tlie 
compression  of  the  mesenteric  vessels,  explains  the  freijuent  occurrence  of 
blood  in  the  discharges,  which  has  so  im|)ortant  a  diagnostic  value.  If  the 
patient  survives,  necrosis  and  slouirhing  of  tlie  invaginated  portion  may  occur, 
and  if  union  has  taken  place  l)etween  the  inner  and  outer  layers,  the  calibre 
of  the  gut  may  he  restored  and  a  cure  in  this  way  effected.  Many  cases  of 
the  kind  are  on  record.  In  the  Museum  of  the  Medical  Faculty  of  the  McGill 
University  are  IT  inches  of  small  intestine,  which  were  ])assed  by  a  lad 
who  had  symptoms  of  internal  strangulation,  and  who  made  a  complete 
recovery. 

(r)  Twists  and  Knots. — Volvulus  or  twist  occurred  in  42  of  the  295 
cases  (Fitz).  Sixty-eight  per  cent  were  in  males.  It  is  most  frequent  l>e- 
tween  the  ages  of  thirty  and  forty.     In  the  great  majority  of  all  cases  the 
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twist  is  axial  and  associated  with  an  unusually  long  mesentery.  In  50  per 
cent  of  the  cases  it  was  in  the  sigmoid  flexure.  The  next  most  common  situa- 
tion is  about  the  caecum,  which  may  be  twisted  upon  its  axis  or  bent  upon 
itaelf .  As  a  rule,  in  volvulus  the  loop  of  bowel  is  simply  twisted  upon  its  long 
axiSy  and  the  portions  at  the  end  of  the  loop  cross  each  other  and  so  cause  the 
strangulation.  It  occasionally  happens  that  one  portion  of  the  bowel  is  twisted 
about  another. 

(d)  Strictures  and  Tumors. — These  are  very  much  less  important  causes 
of  acute  obstruction,  as  may  be  judged  by  the  fact  that  there  are  only  15  in- 
stances out  of  the  295  cases,  in  14  of  which  the  obstruction  occurred  in  the 
large  intestine  (Fitz).  On  the  other  hand,  they  are  common  causes  of  chronic 
obstruction. 

Lipoma  may  occur,  growing  from  the  submucosa,  and  cause  intussuscep- 
tion. In  a  number  of  cases  the  tumor  has  been  passed  per  rectum.  S.  B.  Ward 
.  has  collected  9  cases. 

The  obstruction  may  result  from:  (1)  Congenital  stricture.  These  are 
exceedingly  rare.  Much  more  commonly  the  condition  is  that  of  complete 
occlusion,  either  forming  the  imperforate  anus  or  the  congenital  defect  by 
which  the  duodenum  is  not  united  to  the  pylorus.  (2)  Simple  cicatricial 
stenosis,  which  results  from  ulceration,  tuberculous  or  syphilitic,  more  rarely 
from  dysentery,  and  most  rarely  of  all  from  tj^phoid  ulceration.  (3)  New 
growths.  The  malignant  strictures  are  due  chiefly  to  cylindrical  epithelioma, 
which  forms  an  annular  tumor,  most  commonly  met  with  in  the  large  bowel » 
about  the  sigmoid  flexure,  or  the  descending  colon.  Of  benign  growtlis,  papil- 
lomata,  adenomata,  lipomata,  and  fibromata  occasionally  induce  obstruction. 
(4)  Compression  and  traction.  Timiors  of  neighboring  organs,  particularly 
of  the  pelvic  viscera,  may  cause  obstruction  by  adhesion  and  traction ;  more 
rarely,  a  coil,  such  as  the  sigmoid  flexure,  filled  with  faeces,  compresses  and 
obstructs  a  neighboring  coil.  In  the  healing  of  tuberculous  peritonitis  the 
contraction  of  the  thick  exudate  may  cause  compression  and  narrowing  of 
the  coils. 

(e)  Abnormal  Coxtents. — Foreign  bodies,  such  as  fruit  stones,  coins, 
pins,  needles,  or  false  teeth,  are  occasionally  swallowed  accidentally,  or  by 
lunatics  on  purpose.  Round  worms  may  become  rolled  into  a  tangled  mass 
and  cause  obstruction.  In  reality,  however,  the  majority  of  foreign  bodies, 
such  as  coins,  buttons,  and  pins,  swallowed  by  children,  cause  no  inconve- 
nience whatever,  but  in  a  day  or  two  are  found  in  the  stools.  Occasionally  such 
a  foreign  body  as  a  pin  will  pass  through  the  oesophagus  and  will  be  found 
lodged  in  some  adjacent  organ,  as  in  the  heart  (Peabody),  or  a  barley  ear 
may  reach  the  liver  (Dock). 

Medicines,  such  as  magnesia  or  bismuth,  have  been  known  to  accumulate 
in  the  bowels  and  produce  obstruction,  but  in  the  great  majority  of  the  cases 
the  condition  is  caused  by  fa»ces,  gall-stones,  or  enteroliths.  Of  44  cases,  in 
23  the  obstruction  was  by  gall-stones,  in  19  by  fanies,  and  in  2  by  enteroliths. 
Obstruction  by  faeces  may  happen  at  any  period  of  life.  As  mentioned  when 
speaking  of  dilatation  of  the  colon,  it  may  occur  in  young  children  and  persist 
for  weeks.  In  faecal  accumulation  the  large  bowel  may  reach  an  enormous 
size  and  the  contents  become  very  hard.  The  retained  masses  may  be  chan- 
neled, and  small  quantities  of  faecal  matter  are  passed  until  a  mass  too  large 
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enters  the  lumen  and  eausesj  olistTUction.     There  may  be  very  few  symntonis* 
iju<  the  conditiou  may  be  borne  for  weeks  or  even  for  months. 

Obbtruction  by  gall-stoneis  h  not  very  infrequent,  as  may  be  gathers i  irom 
the  fact  that  23  ca.ses  were  reiiurted  in  the  literature  In  eight  years.  Eighteen 
of  these  were  in  women  and  o  in  men.  In  six*sevenths  of  the  case^  it  occurred 
after  the  fiftieth  year.  The  obs^truetion  is  nsnuUy  in  the  ileo-ca?cal  region, 
but  it  may  be  in  the  duodeonm.  These  large  solitaiT  gall-Btones  nlcerate 
through  the  gal!-bladder^  us^iually  into  the  i^mall  inte?itine,  oreaiiionaily  into  the 
colon.  In  the  latter  ciif^e  they  rarely  cau^e  obstruction.  CourvojsM.-r  hii:^  chiI- 
lected  131  cases  in  the  literature. 

Enteroliths  may  Ik?  formed  of  masses  of  hair.  n)ore  commonly  of  the  phoiSr- 
phates  irf  lime  and  magnesia,  with  a  nucleus  fnrnicfl  of  a  foreign  body  or  of 
hardened  faeces.  Nearly  every  mut^eum  ]>o>sesse8  .*;peeimens  of  this  kind.  They 
are  not  so  common  in  men  as  in  rnminants,  and,  as  indicated  in  Fitz^-j  5latia-_ 
tics,  are  very  rare  causes  of  obstruetion. 

Symptoms. — (a)  Accte  Omstructk^n. — Constipation,  pain  in  the  alnlo-' 
men,  and  vomiting  are  the  three  important  symptoms.  Fain  sets  in  early 
and  may  cjnie  oo  abruptly  while  the  patient  is  walking  or,  more  eommooly, 
during  the  performance  of  srmie  action.  It  is  at  first  colicky  in  character,  but 
ftubse<iuently  it  liecomes  continuous  and  very  intense.  Vomiting  follows 
quickly  and  is  a  constant  and  most  distressing  i^ymptom.  At  first  the  eontcols 
of  the  stomach  are  votd<Ml,  and  then  greenish,  bile-stained  luaterial,  and  simn, 
in  cases  of  acute  and  pertuanent  obstruction,  the  material  vomited  i^  a  brown- 
ish-black liquid,  T»nth  a  distinctly  fa'cal  odor.  This  jsetjuence  of  gastric,  bilioui*^ 
and,  finally,  stercoraeenus  vomiting  is  perhaps  the  most  important  diagnos*tic 
fi*ature  of  acute  obstruetion.  The  constipation  may  be  absolute,  without  Uic 
discharge  of  either  fivces  or  gas.  Very  often  the  contents  of  the  bowel  below 
the  stricture  are  discharged.  Distention  of  the  abdomen  usually  occurs,  and 
when  the  large  bowel  is  involved  it  is  extreme.  On  the  other  hand,  if  the 
ol)struction  is  high  up  in  the  small  intestine,  there  may  be  very  slight  tympany. 
At  first  the  alidomen  ia  not  painful,  but  subsequently  it  may  become  aeutelj^ 
tender. 

The  congtitutional  symptoms  from  the  outset  are  severe.  The  face  is  pallid 
and  anxiouti,  and  finally  collapse  symptoms  supervene.  The  eye?i  iKx^ome 
sunken,  the  feature)^  pinched,  and  the  skin  is  covered  with  a  cold,  clammy 
reat.  The  puUe  becon>eB  rapid  and  feeiile.  There  may  be  no  fever:  the 
^axillary  temperature  is  often  subnormal.  The  tongue  is  dry  and  parched  and 
the  thirst  h  ineessant.  The  urine  is  high-colored,  scanty,  and  there  may  Ik? 
suppression,  particularly  when  the  obstruction  h  high  up  in  the  bowel.  Tliis 
is  probably  due  to  tbe  constant  vomiting  and  the  small  amount  of  liquid  which 
is  absorbed.  Tlie  case  terminates  as  a  rule  in  from  three  to  six  days.  In  some 
instances  the  patient  dies  from  shock  or  sinks  into  coma.  A  leueocytoftis  of 
75,000  or  80JJ00  per  c.  mm.  may  be  present. 

{b)  8ymi'Tqx!s  of  CfiTioNic  OnsTRtjCTiON. — When  ilue  to  ffpcal  impacv 
tion,  there  is  a  history  of  long-standing  constipation.  Tlvere  may  have  l)een 
discharge  of  mucus,  or  in  some  instances  the  faecal  masses  have  t>een  dum- 
neled,  and  so  have  allowed  the  contents  of  tlie  upper  portion  of  the  l>ouel  to 
])ass  through.  In  elderly  persons  this  is  not  infrcr|uent;  but  examination, 
either  per  recium  or  externally,  in  the  courHC  of  the  colon,  will  reveal  the 
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presence  of  hard  scybalous  masses.  There  may  be  retention  of  faeces  for  weeks 
without  exciting  serious  symptoms.  In  other  instances  there  are  vomiting, 
pain  in  the  abdomen,  gradual  distention,  and  finally  the  ejecta  become  faecal. 
The  hardened  masses  may  excite  an  intense  colitis  or  even  peritonitis. 

In  stricture,  whether  cicatricial  or  cancerous,  the  symptoms  of  obstruction 
are  very  diverse.  Constipation  gradually  comes  on,  is  extremely  variable,  and 
it  may  be  months  or  even  years  before  there  is  complete  obstruction.  There 
are  transient  attacks,  in  which  from  some  cause  the  faeces  accumulate  above 
the  stricture,  the  intestine  becomes  greatly  distended,  and  in  the  swollen 
abdomen  the  coils  can  be  seen  in  active  peristalsis.  In  such  attacks  there  may 
be  vomiting,  but  it  is  very  rarely  of  a  faecal  character.  In  the  majority  of 
these  cases  the  general  health  is  seriously  impaired;  the  patient  gradually  be- 
comes anaemic  and  emaciated,  and  finally,  in  an  attack  in  which  the  obstruc- 
tion is  complete,  death  occurs  with  all  the  features  of  acute  occlusion  or  the 
case  may  be  prolonged  for  ten  or  twelve  days. 

Diagnosis. — (a)  The  Situation  of  the  Obstruction. — Hernia  must  be 
excluded,  which  is  by  no  means  always  easy,  as  fatal  obstruction  may  occur 
from  the  involvement  of  a  very  limited  portion  of  the  gut  in  the  external  ring 
or  in  the  obturator  foramen.  Mistakes  from  both  of  these  causes  have  come 
under  my  observation ;  they  were  cases  in  which  it  was  impossible  to  make  a 
diagnosis  other  than  acute  obstruction.  Timely  operation  would  have  saved 
both  lives.  A  thorough  rectal  and,  in  women,  a  vaginal  examination  should 
be  made,  which  will  give  important  information  as  to  the  condition  of  the 
pelvic  and  rectal  contents,  particularly  in  cases  of  intussusception,  in  which 
the  descending  bowel  can  sometimes  be  felt.  In  cases  of  obstruction  high  up 
the  empty  coils  sink  into  the  pelvis  and  can  there  be  detected.  Rectal  explora- 
tion with  the  entire  hand  is  of  doubtful  value.  In  the  inspection  of  the  abdo- 
men there  are  important  indications,  as  the  special  prominence  in  certain 
regions,  the  occurrence  of  well-defined  masses,  and  the  presence  of  hypertro- 
j)hied  coils  in  active  peristalsis.  John  Wyllie  has  called  attention  to  the  great 
value  in  diagnosis  of  the  "  patterns  of  abdominal  tumidity."  *  In  obstruction 
of  the  lower  end  of  the  large  intestine  not  only  may  the  horseshoe  of  the 
colon  stand  out  plainly,  when  the  bowel  is  in  rigid  spasm,  but  even  the  pouches 
of  the  gut  may  be  seen.  When  the  caecum  or  lower  end  of  the  ileum  is  ob- 
structed the  tumidity  is  in  the  lower  central  region,  and  during  spasm  the 
coils  of  the  small  bowel  may  stand  out  prominently,  one  above  the  other,  either 
oblifjuely  or  transversely  placed — the  so-called  "  ladder  pattern."  In  obstruc- 
tion of  the  duodenum  or  jejunum  there  may  only  be  slight  distention  of  the 
upper  part  of  the  abdomen,  associated  usually  with  rapid  collapse  and  anuria. 

In  the  ileum  and  caecum  the  distention  is  more  in  the  central  portion  of 
the  abdomen;  the  vomiting  is  distinctly  f fecal  and  occurs  early.  In  obstruc- 
tion of  the  colon,  tympanites  is  much  more  extensive  and  general.  Tenesmus 
is  more  common,  with  the  passage  of  mucus  and  blood.  The  course  is  not  so 
<iuick,  the  collapse  does  not  supervene  so  rapidly,  and  the  urinar}'  secretion 
is  not  so  much  reduced. 

In  obstruction  from  stricture  or  tumor  the  situation  can  in  some  cases  be 
accurately  localized,  but  in  others  it  is  very  uncertain.    Digital  examination 

*  Edinburgh  Hospital  Reports,  vol.  ii. 
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of  the  rectum  dimild  tir^^t  In;  ttintlo,  Tijt;  rectal  tul>e  may  then  be  passed,  but 
it  is  impossible  to  get  beyond  the  sigmoid  flexure.  In  Llie  use  of  the  rigid  tube 
there  is  danger  of  j^t^rf oration  of  the  howol  in  the  neighborhood  of  a  stricture. 
The  quantity  of  liuid  which  can  be  passed  into  the  large  intestine  shouhl  W 
estimated.  The  capacity  of  the  large  bowel  ii?  about  six  quarts.  Wiggin  ad- 
vises about  a  pint  and  a  half  from  a  height  of  three  feet  for  an  infant*  To 
thoroughly  irrigate  the  b*)wel  tlie  patient  should  be  chloroformed  and  should 
lie  ou  the  back  or  on  the  glide — be.st  on  the  back,  with  the  hips  ele^'atei  Treves 
suggests  that  the  ca»<?al  region  shoubl  be  ausL-ultutiHl  during  the  passage  of  the 
fluid.  For  diagnostic  purposes  the  rectum  may  be  intlated,  either  by  the  bel* 
lows  or  by  the  use  of  bicarbonate  of  soda  and  tartaric  acid.  In  certain  casef^ 
these  measures  give  important  indications  as  to  the  situation  of  the  obstruction 
in  the  largo  bowel. 

{b)  Natlrk  of  TitE  Obstbuction. — ^This  is  often  dithcult,  not  infre- 
quently impossible,  to  determine,  Siramjulaiifjn  is  not  common  in  very  <^rlY 
life.  In  many  instances  there  have  lM?en  pre\ious  attacks  of  alxlominal  ymin. 
or  there  are  etiological  factors  which  give  a  clew,  such  as  old  periloniti^i  or 
operation  on  the  pelvic  viscera,  Xcither  the  onset  nor  the  character  of  the 
pain  gives  us  any  information.  In  rare  instances  nausea  and  vomiting  may 
be  absent.  The  vomiting  usually  becomes  faecal  from  the  third  to  the  fifth 
day.  A  tuomr  is  not  common  in  strangulation,  and  was  present  in  only  one- 
fifth  of  the  ca»es.     Fever  is  nut  of  diagnostic  value. 

Intussmception  is  an  aifection  of  cliildhood,  and  is  of  all  forms  of  intermd 
obstruction  the  one  most  readily  diagnosed.  The  presence  of  tumor,  l)h>ody 
stools<  and  tenesmus  are  the  importunt  factors.  The  tumor  is  usually  saum^* 
shaped  and  felt  in  the  region  of  the  transverse  colon.  It  existt^d  in  fi6  of  9*3 
cases.  It  became  evident  the  first  day  in  mon*  tliiin  one-third  of  the  cases, 
on  the  second  day  in  more  than  one-fourth,  and  on  the  third  day  in  more  than 
one-fifth.  Blood  in  the  stools  occurs  in  at  least  throe-fifths  of  the  cases,  either 
spontaneously  or  following  the  use  of  an  enema.  The  blood  may  l>e  miitnl 
with  mucus.  Tenesmus  is  present  in  one-third  of  the  cas<»s*  Faval  vomit io^ 
is  not  very  common  and  was  present  in  only  12  of  the  93  in^tanc^.  Ahdnm- 
inal  tympany  is  a  syTn|itom  of  slight  importance,  occurring  in  only  one-tlurd 
of  the  cases. 

Volvulus  can  rarely  l)e  diagnosed.  The  frerpiency  with  which  it  iiiTolves 
the  sigmoid  flexure  is  to  be  borne  in  mind.  The  pa-ssage  of  a  flexible  tube 
or  injecting  fluids  might  in  these  cases  give  valuable  indications. 

In  feecal  abslrnrtion  the  condition  is  usually  clear,  as  the  faeces  can  be 
felt  per  rectum  and  also  in  the  disritended  cnlon.  Fjecal  vomiting,  t>'mpanv, 
abdominal  pain,  nausea,  and  vomiting  are  late  and  are  not  so  constant.  Iti 
obatmetion  by  gall-stone  a  few  of  the  ca^es  ga^-e  a  previous  history  of  pall- 
stone  c^Iic.  Jaundice  was  present  in  only  5  of  the  23  cases.  Pain  and  roinit- 
iag,  as  a  rule,  occur  early  and  are  «cvere.  and  f:ecal  vomiting  i.-^  pn^wnt  m 
two-thirds  of  the  case>.     A  tumor  i<?  rarelv  evident 

(c)  Dtaonosis  khom  othkb  CoNDiTiOKj^. — Acuto  enteritis  with  grwit  re- 
laxation of  the  intestinal  coils,  vomiting,  and  pain  may  He  mifitaken  for 
obstruction.     In  an  autopsy  on  a  case  of  this  kind  the  small  n-  ^  '  bowel* 

were  intensi*ly   inlhinied.   relaxed,   sodden,   and   enormously  ^1  t      The 

symptoms  were  those  of  acute  ol)*tniction,  but  the  intestine  was  free  fmm 
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duodenum  to  rectum.  Of  late  years  many  instances  have  been  reported  in 
which  peritonitis  following  disease  of  the  appendix  has  b'een  mistaken  for 
acute  obstruction.  The  intense  vomiting,  the  general  tympany  and  abdominal 
tenderness,  and  in  some  instances  the  suddenness  of  the  onset  are  very  decep- 
tive, and  in  two  cases  which  have  come  under  my  notice  the  sjrmptoms  pointed 
very  strongly  to  internal  strangulation.  In  appendix  disease  the  temperature 
is  more  frequently  elevated,  the  vomiting  is  never  faecal,  and  in  many  cases 
there  is  a  history  of  previous  attacks  in  the  caecal  region.  Acute  haemorrhagic 
pancreatitis  may  produce  symptoms  which  simulate  closely  intestinal  obstruc- 
tion. A  boy  was  admitted  to  the  Johns  Hopkins  Hospital  with  a  history  of 
obstinate  vomiting,  intense  abdominal  pain,  gradually  increasing  tympany, 
and  no  passage  for  several  days.  His  condition  seemed  serious  and  he  was 
transferred  at  once  to  the  surgical  wards.  At  the  operation  the  coils  were 
found  uniformly  distended  and  covered  in  places  with  the  thinnest  film  of 
lymph.  No  obstruction  existed,  but  there  was  a  tumor-like  mass  surrounding 
the  pancreas,  firm,  hard,  and  deeply  infiltrated  with  blood.  The  patient 
improved  after  the  operation  and  recovered  completely. 

Treatment. — Purgatives  should  not  be  given.  For  the  pain  hypodermic 
injections  of  morphia  are  indicated.  To  allay  the  distressing  vomiting,  the 
stomach  should  be  washed  out.  Xot  only  is  this  directly  beneficial,  but  Kuss- 
maul  claims  that  the  abdominal  distention  is  relieved,  the  pressure  in  the 
l)owel  above  the  seat  of  obstruction  is  lessened,  and  the  violent  peristalsis  is 
diminished.  It  may  be  practised  three  or  four  times  a  day,  and  in  some  in- 
stances has  proved  beneficial ;  in  others  curative.  Thorough  irrigation  of  the 
large  bowel  with  injections  should  be  practised,  the  warm  fluid  being  allowed 
to  flow  in  from  a  fountain  syringe,  and  the  amount  carefully  estimated. 

Inflation  may  also  be  tried,  by  forcing  the  air  into  the  rectum  with  the 
bellows  or  with  a  Davidson's  syringe.  It  is  a  measure  not  without  risk,  as 
instances  of  rupture  of  the  bowel  have  been  reported.  Of  39  cases  in  children 
treated  by  inflation  or  enemata  16  recovered  (Wiggin).  In  cases  of  acute 
obstruction,  surgical  measures  should  be  resorted  to  early. 

For  the  tympanites  turpentine  stupes  and  hot  applications  may  be  ap- 
plied ;  if  extreme,  the  bowel  may  be  punctured  with  a  small  aspirator  needle. 
In  ca.«ies  of  chronic  obstruction  the  diet  must  be  carefully  regulated,  and  opium 
and  belladonna  are  useful  for  the  paroxysmal  pains.  Enemata  should  be  em- 
ployc^d,  and  if  the  obstruction  becomes  complete,  resort  must  be  had  to  surgical 
measures. 

V.    CONSTIPATION   (Costiveness). 

Definition. — Retention  of  faeces  from  any  cause. 

Constipation  in  Adults. — The  causes  are  varied  and  may  be  classed  as 
general  and  local. 

Genkral  Causes. — (a)  Constitutional  peculiarities:  Torpidity  of  the  bow- 
els is  often  a  family  complaint  and  is  found  more  often  in  dark  than  in  fair 
persons,  (h)  Sedentary  habits,  particularly  in  persons  who  eat  too  much  and 
neglect  the  calls  of  nature,  (r)  Certain  diseases,  such  as  anaemia,  neuras- 
thenia and  hysteria,  chronic  affections  of  the  liver,  stomach,  and  intestines, 
and  the  acute  fevers.    Under  this  heading  may  appropriately  be  placed  that 
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most  injurious  of  all  ha  bits,  drug-takinfj,  (ri)  Either  a  coarse  diet,  which 
leaves  too  much  residue,  or  a  diet  which  leaves  too  little,  may  be  a  cause  of 
costiveness. 

LocLL  Causes. — Weakness  of  the  abdominal  muscles  in  obesity  or  from 
overdistention  in  repeated  pregiiaucies.  Atony  of  the  large  bowel  from  chronic 
dii^ease  of  the  mucosa;  the  presence  of  tumors,  physiological  or  patliological, 
prei5iiing  upon  the  bowel ;  enteritis ;  foreign  bodies,  large  masses  of  M?yhala. 
and  stricturei?  of  all  kinds.  An  imp^jrtant  local  cause  is  atony  of  the  colon. 
partieiiliirly  of  tlie  muscles  of  the  sigmoid  flexure  by  which  the  fiPce^*  are 
propelled  into  the  rectum.  By  far  the  most  obstinate  form  is  that  aftsot^iatcnl 
with  a  contracted  state  of  tlie  bowel,  which  is  sometimes^  spoken  of  as  4?|h!U*' 
modic  consti]»ition.  This  may  be  met  with  in  three  conditions:  First,  as  a 
eequence  of  chronic  dysentery  or  ulcerative  colitis :  secondly^  in  protracte<l 
easen  of  hysteria  and  neurasthenia  in  women,  particularly  in  as^sociation  with 
Uterine  disease;  and,  thirdly,  in  very  old  persons  often  without  any  definite 
cause.  It  may  be  that  the  sigmoid  flexure  and  lower  colon  are  in  a  condition 
of  contraction  and  spasm,  while  tlie  transverse  and  ascending  parts  are  in  a 
state  «»f  atony  and  dilatation.  The  most  characteristic  sign  of  thi^  variety 
is  the  presence  of  liard,  globular  masses,  or  more  rarely  small  and  -au-^-iL^o 
like  fjeces. 

Symptoms* — ^The  most  persistent  constipation  for  weeks  or  even  iTionni;^ 
may  exi>t  with  fair  health.  All  kinds  of  evils  have  been  attributed  to  poison- 
ing by  the  resorption  of  noxious  matters  from  the  retained  faeces — r^opneruia 
— but  it  h  not  likely  that  this  takes  place  to  any  extent.  Chlorosis,  which 
Sir  Andrew  Clark  attributes  to  fsecal  poisoning,  is  not  alwa3^8  associated  with 
constipation,  and  if  duo  to  this  cause  should  l>e  in  men,  women,  and  children 
the  most  common  of  all  disorders.  Debility,  lassitude,  and  a  mental  depres- 
sion are  frequent  symptoms  in  constipation,  particularly  in  perscms  of  a 
nervous  temperament.  Headache,  loss  of  appetite,  and  a  furred  tongue  may 
also  occur.  Individuals  differ  extraordinarily  in  this  matter:  one  feels 
wretche<1  all  day  without  the  accustomed  evacuation ;  another  is  comfortable 
all  the  Week  except  on  the  day  on  which  by  purge  or  enema  the  W>w«'l>  ure 
relieved 

When  persistent,  the  accumulation  of  fjeces  leads  to  unpleasant,  somt-tiT?ies 
serious  symptoms,  such  as  piles,  ulceration  of  the  colon,  distention  of  the  sac- 
culi,  {)erforation,  enteritis,  and  occlusion.  In  woTmm.  pressure  may  cause  pain 
at  the  time  of  menstruation  and  a  sensation  of  fulness  and  distention  in  the 
pelvic  organs.  Neuralgia  of  the  sacral  nerves  may  lie  caused  by  an  overloaded 
sigmoid  flexure.  The  fieces  collect  chiefly  in  the  colon.  Even  in  e\tr»*me 
grades  of  constipation  it  is  rare  to  find  dry  faeces  in  the  ctecum.  The  fiece* 
may  form  large  tumors  at  the  hepatic  or  splenic  flexures,  or  a  ssusagivlike, 
doughy  mass  above  the  navel,  or  an  irregular  lumpy  tumor  in  the  left  injruinal 
region.  In  old  j>ersons  the  sacculi  of  the  colon  become  distended  and  tlie 
scybala  may  remain  in  thenj  and  undergn  calcification,  forming  enTerr>liths. 

In  cases  with  prolonged  retention  the  faecal  masses  lM?come  channeled  and 
diarrbnea  may  occur  for  days  before  the  true  condition  is  discovered  by  rectal 
or  external  examination.  In  women  who  Irave  been  habitually  constipatefl. 
attacks  of  diarrhcea  with  nausea  and  vomiting  should  excite  suspicion  and 
lead  to  a  thorough  examination  of  tlie  large  bowel    Fever  may  occur  in  the«? 
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cases,  and  Meigs  has  reported  an  instance  in  which  the  condition  simulated 
typhoid  fever. 

Constipation  in  infants  is  a  common  and  troublesome  disorder.  The 
causes  are  congenital,  dietetic,  and  local.  There  are  instances  in  which  the 
child  is  constipated  from  birth  and  may  not  have  a  natural  movement  for 
years  and  yet  thrive  and  develop.  There  are  cases  of  enormous  dilatation  of 
the  large  bowel  with  persistent  constipation.  The  condition  appears  sometimes 
to  be  a  congenital  defect.  In  some  of  these  patients  there  may  be  constricting 
bands,  or,  as  in  a  case  of  Cheever's,  a  congenital  stricture. 

Dietetic  causes  are  more  common.  In  sucklings  it  often  arises  from  an 
unnatural  dryness  of  the  small  residue  which  passes  into  the  colon,  and  it 
may  be  very  difficult  to  decide  whether  the  fault  is  in  the  mother's  milk  or  in 
the  digestion  of  the  child.  Most  probably  it  is  in  the  latter,  as  some  babies 
may  be  persistently  costive  on  natural  or  artificial  foods.  Deficiency  of  fat 
in  the  milk  is  believed  by  some  writers  to  be  the  cause.  In  older  children 
it  is  of  the  greatest  importance  that  regular  habits  should  be  enjoined.  Care- 
lessness on  the  part  of  the  mother  in  this  matter  often  lays  the  foundation  of 
troublesome  constipation  in  after  life.  Impairment  of  the  contractility  of  tRe 
intestinal  wall  in  consequence  of  inflammation,  disturbance  in  the  normal 
intestinal  secretions,  and  mechanical  obstruction  by  tumors,  twists,  and  intus- 
susception are  the  chief  local  causes. 

Treatment. — Much  may  be  done  by  systematic  habits,  particularly  in  the 
young.  The  desire  to  go  to  stool  shoidd  always  be  granted.  Exercise  in 
moderation  is  helpful.  In  stout  persons  and  in  women  with  pendulous  abdo- 
mens the  muscles  should  have  the  support  of  a  bandage.  Friction  or  regu- 
larly applied  massage  is  invaluable  in  the  more  chronic  cases.  A  good  substi- 
tute is  a  metal  ball  weighing  from  four  to  six  pounds,  which  may  be  rolled 
over  tlie  abdomen  every  morning  for  five  or  ten  minutes.  The  diet  should  be 
light,  with  plenty  of  fruit  and  vegetables,  particularly  salads  and  tomatoes. 
Oatmeal  is  usually  laxative,  though  not  to  all ;  brown  bread  is  better  than 
that  made  from  fine  white  flour.  Of  liquids,  water  and  aerated  mineral  waters 
may  be  taken  freely.  A  tumblerful  of  cold  water  on  rising,  taken  slowly,  is 
efficacious  in  many  cases.  A  glass  of  hot  water  at  night  may  also  be  tried 
alone.  A  pipe  or  a  cigar  after  breakfast  is  with  many  men  an  infallible 
remedy. 

When  the  condition  is  not  very  obstinate  it  is  well  to  try  to  relieve  it  by 
hygienic  and  dietetic  measures.  If  drugs  must  be  used  they  should  be  the 
milder  saline  laxatives  or  the  compound  liquorice  powder.  Enemata  are  often 
necessary,  and  it  is  much  preferable  to  employ  them  early  than  to  constantly 
use  purgative  pills.  Glycerine  either  in  the  form  of  suppository  or  as  a  small 
injection  is  very  valuable.  Half  a  drachm  of  boric  acid  placed  within  the 
rectum  is  sometimes  efficacious.  The  injections  of  tepid  water,  with  or  with- 
out soap,  may  be  used  for  a  prolonged  period  with  good  effect  and  without 
damage.  The  patient  should  be  in  the  dorsal  position  with  the  hips  elevated, 
and  it  is  best  to  let  the  fluid  flow  in  slowly  from  a  fountain  syringe. 

The  usual  remedies  employed  are  often  useless  in  the  constipation  asso- 
ciated with  contracted  bowel.  A  very  satisfactory  measure  is  the  olive-oil 
injection  as  recommended  by  Kussmaul.  The  patient  lies  on  the  back  with 
the  hips  elevated,  and  with  a  cannula  and  tube  from  15  to  20  ounces  of  pure 
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oil  are  allowed  to  flow  slowly  (or  are  injected)  into  the  bowel.  The  operar 
tion  should  take  at  least  fifteen  minutes.  This  may  be  repeated  every  day 
until  the  intestine  is  cleared^  and  subsequently  a  smaller  injection  every  few 
days  will  suffice. 

There  are  various  drugs  which  are  of  special  service,  particularly  the  com- 
bination of  ipecacuanha,  nux  vomica,  or  belladonna,  with- aloes,  rhubarb,  colo- 
c}Tith,  or  podophyllin.  Meigs  recommends  particularly  the  combination  of 
extract  of  belladonna  (gr.  ^),  extract  of  nux  vomica  (gr.  i),  and  extract  of 
colocATith  (gr.  ij),  one  pill  to  be  taken  three  times  a  day.  In  amemia  and 
chlorosis,  a  sulphur  confection  taken  in  the  morning,  and  a  pill  of  iron,  rhu^ 
barb,  and  aloes  throughout  the  day,  are  very  serviceable. 

In  children  the  indications  should  be  met,  as  far  as  possible,  by  hygienic 
and  dietetic  measures.  In  the  constipation  of  sucklings  a  change  in  the  diet 
of  the  mother  may  be  tried,  or  from  one  to  three  teaspoonfuls  of  cream  may 
be  given  before  each  nursing.  In  artificially  fed  children  the  top  milk  with 
the  cream  should  be  used.  Drinking  of  water,  barley  water,  or  oatmeal  water 
will  sometimes  obviate  the  difficulty.  If  laxatives  are  required,  simple  syrup, 
manna,  or  olive  oil  may  be  sufficient.  The  conical  piece  of  soap,  so  often  seen 
in  nurseries,  is  sometimes  efficacious.  Massage  along  the  colon  may  be  tried. 
Small  injections  of  cold  wat«r  may  be  used.  Large  injections  should  be 
avoided,  if  possible.  If  it  is  necessary  to  give  a  laxative  by  the  mouth,  castor 
oil  or  the  fluid  magnesia  is  the  best.  The  saline  purgatives  appear  to  act  by 
increasing  the  muscular  and  glandular  activity  of  the  bowel.  If  there  are 
signs  of  gastro-intestinal  irritation,  rhubarb  and  soda  or  gray  powder  may 
be  given.    In  older  children  the  diet  should  be  carefully  regulated. 

VI.    ENTEBOFTOSIS    (Gldnard's   Disease). 

Definition. — "  Dropping  of  the  viscera,"  visceroptosis,  is  not  a  disease,  but 
a  symptom  group  characterized  by  looseness  of  the  mesenteric  and  peritoneal 
attachments,  so  that  the  stomach,  the  intestines,  particularly  the  transverse 
colon,  the  liver,  the  kidneys,  and  the  spleen  occupy  an  abnormally  low  position 
in  the  abdominal  cavity. 

Symptoms  and  Physical  Sig^s. — It  is  important  to  recognize  two  groups 
of  cases.  In  one  the  splanchnoptosis  follows  the  loss  of  normal  support  of 
the  abdominal  wall  in  consequence  of  repeated  pregnancies  or  recurring  ascites. 
The  condition  may  be  extreme  without  the  slightest  distress  on  the  part  of 
the  patient. 

The  second  and  more  important  group  occurs  usually  in  young  persons, 
who  present,  with  splanchnoptosis,  the  features  of  more  or  less  marked  neu- 
rasthenia. 

In  the  first  group  inspection  of  the  abdomen  shows  a  very  relaxed  abdom- 
inal wall,  and  as  a  rule  the  lineae  albicantes  of  recurring  pregnancies.  Peri- 
stalsis of  the  intestines  may  be  seen,  and  in  extreme  cases  the  outlines  of  the 
stomach  itself  with  its  waves  of  peristalsis.  On  inflating  the  stomach  with 
carbonic-acid  gas  the  organ  stands  out  with  great  prominence,  and  the  lesser 
and  greater  curvatures  are  seen,  the  latter  extending  perhaps  a  hand's  breadth 
below  the  level  of  the  navel.  The  waves  of  peristalsis  are  feeble  and  without 
the  vigor  and  force  of  those  seen  in  the  stomach  dilated  from  stricture  of  the 
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pylorus.  The  condition  of  descensus  ventriculi  with  atony  is  best  studied  in 
this  group  of  cases.  An  important  point  to  remember  is  that  it  may  exist  in 
an  extreme  grade  without  symptoms. 

'  In  the  other  group  is  embraced  a  somewhat  motley  series  of  cases,  in  which, 
with  a  pronoxmced  nervous,  or,  as  we  call  it  now,  neurasthenic  basis,  there  are 
displacements  of  the  viscera  with  symptoms.  The  patients  are  usually  young, 
more  frequently  women  than  men,  and  of  spare  habit.  The  condition  may 
follow  an  acute  illness  with  wasting.  They  complain,  as  a  rule,  of  dyspepsia, 
throbbing  in  the  abdomen,  and  dragging  pains  or  weakness  in  the  back,  and 
inability  to  perform  the  usual  duties  of  life.  A  very  considerable  proportion 
of  all  the  cases  of  neurasthenia  present  the  local  features  of  enteroptosis. 
When  preparing  for  the  examination  one  notices  usually  an  erythematous 
flushing  of  the  skin ;  the  scratch  of  the  nail  is  followed  instantly  by  a  line  of. 
hyperjemia,  less  often  of  marked  pallor.  The  pulsation  of  the  abdominal 
aorta  is  readily  seen. 

On  examination  of  the  viscera  one  finds  the  following:  The  stomach  is 
below  the  normal  level,  and  in  women  who  have  laced  it  may  be  vertically 
placed.  The  splashing  of  clapotage  is  unusually  distinct.  After  inflation 
\nth  carbonic-acid  gas  the  outlines  of  the  stomach  are  seen  through  the  thin 
abdominal  walls.  In  extreme  cases  there  may  be  great  dilatation  of  the  stom- 
ach, in  consequence  of  obstruction  of  the  pylorus  by  pressure  of  the  displaced 
right  kidney. 

Nephroptosis,  or  displacement  of  the  kidney,  is  one  of  the  most  constant 
phenomena  in  enteroptosis.  It  is  well,  perhaps,  to  distinguish  between  the 
kidney  wliich  one  can  just  touch  on  deep  inspiration — palpable  kidney,  one 
which  is  freely  movable,  and  which  on  deep  inspiration  descends  so  that  one 
can  put  the  fingers  of  the  palpating  hand  above  it  and  hold  it  down,  and, 
thirdly,  a  floating  kidney,  which  is  entirely  outside  the  costal  arch,  is  easily 
grasped  in  the  hand,  readily  moved  to  the  middle  line,  and  low  down  toward 
the  right  iliac  fossa.  It  is  held  by  some  that  the  designation  floating  kidney 
should  be  restricted  to  the  cases  in  which  there  is  a  meso-nephron,  but  this 
is  excessively  rare,  while  extreme  grades  of  renal  mobility  are  common.  Some 
of  the  more  serious  sequences  of  movable  kidney,  namely,  DietFs  crises  and 
intermittent  hydronephrosis,  will  be  considered  with  diseases  of  the  kidney. 

Displacement  of  the  liver  is  very  much  less  common.  In  thin  women 
who  have  laced  the  organ  is  often  tilted  forward,  so  that  a  very  large  sur- 
face of  the  lobes  comes  in  contact  with  the  abdominal  wall;  it  is  a  very  com- 
mon mistake  under  these  circumstances  to  think  that  the  organ  is  enlarged. 
Dislocation  of  the  liver  itself  will  be"  considered  later. 

Mobility  of  the  spleen  is  sometimes  very  marked  in  enteroptosis.  In  an 
extreme  ^rade  it  may  be  found  in  almost  any  region  of  the  abdomen.  It  is 
very  frequently  mistaken  for  a  fibroid  or  ovarian  tumor.  A  considerable  pro- 
portion of  the  cases  come  first  under  the  care  of  the  gynecologist. 

There  is  usually  much  relaxation  of  the  mesentery  and  of  the  peritoneal 
folds  which  support  the  intestines.  The  colon  is  displaced  downward  (colop- 
tosis).  with  consequent  kinking  at  the  flexures.  The  descent  may  be  so  low 
that  the  transverse  colon  is  at  the  brim  of  the  pelvis.  It  may  indeed  be  fixed 
or  bent  in  the  form  of  a  V.  It  is  frequently  to  be  felt,  as  G16nard  states, 
as  a  firm  cord  crossing  the  abdomen  at  or  below  the  level  of  the  navel.  This 
35 
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kinking  may  take  place  not  only  in  the  colon,  hut  at  the*  pylorus,  where  the 
duodenum  passes  into  the  Jejuniiin,  and  where  the  ileum  enters  the  ca»c'uni. 

The  explanation  of  the  phenomena  acconipaiijing  euteroptoi^is  h  by  no 
means  easy.  It  has  been  siiggei^ted  by  GKnxard  and  others  that  n^-erfilling  of 
the  splanchnic  vessels  in  eonsei^uence  of  displacements  and  kinking  acciiunts 
for  tlie  feelings  of  exliaustion  and  general  nervousness*  In  a  large  proporhon 
of  the  cases,  however,  no  symptoms  occur  until  after  an  illness  or  some  pro- 
tracted nervous  strain. 

Treatment,— In  a  majorit}^  of  all  cases  four  indications  are  present :  To 
treat  the  e.\'isting  neurasthenia,  to  relieve  tlie  ner\'ous  dyspepsia,  to  overcome 
the  constipation,  and  to  afford  mcL-hanicul  support  to  the  organs.  Three  of 
the^  are  considered  under  their  appropriate  sections.  In  cases  in  which  the 
enteroptosis  has  followed  loss  in  weight  after  an  acute  illness  or  worries  and 
cares,  an  important  indication  is  to  fatten  the  patient. 

A  well-adapted  abdominal  bandage  is  one  of  the  most  important  measures 
in  enteroptosis.  In  many  of  the  milder  grades  it  alone  sutlices.  I  know  of 
no  single  simple  measure  which  affords  relief  to  distressing  symptoms  in  m 
many  ease^i  as  the  abdominal  bandage.  It  is  be^st  made  of  linen »  should  fit 
snugly,  and  should  be  arranged  with  straps  so  that  it  can  not  rifle  up  over  the 
hips,  A  special  form  must  be  ust^,  as  will  be  mentioned  later,  for  movable 
kidney.  Some  of  the  more  aggravated  types  of  enteroptosis  are  combined 
with  such  features  of  neurasthenia  tbat  a  rigid  Weir  Mitchell  treatment  id 
indicated.  In  a  few  very  refractory  cases  surgical  interference  may  Ik?  called 
for.  Treves,  in  Allbutt's  System,  recK»rds  two  cases,  one  in  wliich  laparotomy 
was  resorted  to  as  a  medical  measure  with  perfect  residta.  In  tlie  other  tlie 
liver  was  stitched  in  place^  and  complete  recover}^  followed. 

And  lastly,  the  physician  must  be  careful  in  dealing  with  the  subjects 
of  enteroptosis  not  to  lay  to^^j  much  stress  on  the  disorder.  It  is  well  never 
to  tell  the  patient  that  a  kidney  is  movable;  the  symptoms  may  date  from 
a  knowledge  of  the  existence  of  the  condition. 

Vn.    MISCEIiliANEOUS  AFFECTIONS, 


I.  Mucous  Colitis. 

Known  by  various  names,  such  a.^  membrauous  intfritis,  tubular  diarrhtm^ 
mucous  colic,  and  myxoneurosvi  inicfftina/Ls,  this  remarkable  disease  has  Ijeen 
recognized  for  several  centuries.  An  exhaustive  description  of  it  is  given  by 
Woodward  in  vol.  ii  of  the  Metlical  and  Surgical  Reports  of  the  Civil  War. 
The  passage  of  mucus  in  large  quantities  from  the  l»owel  is  met  w\\h,  first, 
in  catarrh  of  the  intestine,  due  to  various  cause.s.  It  is  not  uncommon  in  chil- 
dren^ and  may  be  associated  with  disturbances  of  digestion  and  slight  colic. 
Secondly^  in  local  disease  or  irritation  of  the  bowel,  in  cancer  of  the  colon 
and  of  the  rectum.  In  tubo-ovarian  dis^ease  much  mucus  and  slime  may  he 
passed.  Thirdly,  true  mucous  colitis,  a  secretion  neurosis  of  the  large  intes- 
tine met  with  particularly  in  nervous  and  hysterical  patients.  It  is  more  com- 
mon in  women  than  in  men.  There  is  an  abnormal  secretion  of  a  tenacious 
mucus,  which  may  be  slimy  and  gelatinous,  like  frog-spawn,  or  it  is  passed  in 
strings  or  strip®,  nmre  rarely  as  a  continuous  tubnlar  membrane.     I  have 
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twice  seen  this  membrane  in  situ,  closely  adherent  to  the  mucosa,  but  capable 
of  separation  without  any  lesion  of  the  surface.  Microscopically  the  casts  are 
mucoid,  of  a  imif  orm  granular  groxmd  substance  through  which  there  are  rem- 
nants of  cells,  some  of  which  have  undergone  a  definite  hyaline  transformation. 
Triple  phosphate,  cholesterin,  and  fatty  crystals  are  present,  and  occasionally 
fine,  sand-like  concretions.  The  epithelium  of  the  mucosa  seems  to  be  intact- 
Symptoms. — In  a  large  proportion  of  all  the  cases  the  subjects  are  nervous 
in  greater  or  less  degree.  Some  cases  have  had  hysterical  outbreaks,  and  there 
may  be  hypochondriasis  or  melancholia.  The  patients  are  self-centred  and 
often  much  worried  about  the  mucous  stools.  Some  of  the  cases  are  among 
the  most  distressing  with  which  we  have  to  deal,  invalids  of  from  ten  to  twenty 
years'  standing,  neurasthenic  to  an  extreme  degree,  with  recurring  attacks  of 
pain  and  the  passage  of  large  quantities  of  mucus  or  even  of  intestinal  casts. 

In  many  cases  the  attacks  may  come  on  in  paroxysms,  associated  with 
colicky  pains,  or  occasionally  crises  of  the  greatest  severity,  so  that  appendicitis 
may  be  suspected.  Emotional  disturbances,  worry  of  all  sorts,  or  an  error 
in  diet  may  bring  on  an  attack.  Constipation  is  a  special  feature  in  many 
cases.     Sometimes  there  are  attacks  of  nervous  diarrhoea. 

While  the  disease  is  obstinate  and  distressing,  it  is  rarely  serious,  though 
Herringham  states  that  he  knew  of  three  cases  of  mucous  colitis  in  which 
death  occurred  suddenly,  in  all  with  great  pain  in  the  left  side  of  the  abdomen. 
The  abdomen  itself  is  rarely  distended.  There  is  often  a  very  painful  spot 
just  between  the  navel  and  the  left  costal  border,  tender  on  pressure,  and  some- 
times the  paroxysms  of  pain  seem  centred  in  this  region. 

Diagnosis. — The  diagnosis  is  rarely  doubtful,  but  it  is  important  not  to 
mistake  the  membranes  for  other  substances;  thus,  the  external  cuticle  of 
asparagus  and  undigested  portions  of  meat  or  sausage-skins  sometimes  assume 
forms  not  unlike  mucous  casts,  but  the  microscopical  examination  will  quickly 
differentiate  them.  Twice  I  have  known  mucous  colitis  with  severe  pain  to  be 
mistaken  for  appendicitis. 

Treatment. — The  treatment  is  very  unsatisfactory.  Drugs  are  of  doubtful 
benefit.  Measures  directed  to  the  nervous  condition  are  perhaps  most  impor- 
tant. Sometimes  local  treatment  with  Kelly's  long  rectal  tubes  is  beneficial. 
Systematic  high  irrigation  of  the  colon  should  be  practised,  or  high  injection 
of  olive  oil.  The  coarser  sorts  of  food  should  be  eaten,  everything  which  leavea 
a  bulky  residue.  Plenty  of  butter,  fat,  and  oil  should  be  taken  with  salads, 
etc.  But  this  is  too  often  the  very  sort  of  diet  that  these  nervous  women  can 
not  possibly  take.  Right  inguinal  colotomy  has  been  performed  with  success  in 
several  cases  of  great  obstinacy.  The  artificial  anus  should  remain  open  for 
some  time. 

II.  Dilatation  of  the  Colon. 

Hale  White,  in  Allbutt's  System,  recognizes  four  groups  of  cases.  In  the 
first  the  distention  is  entirely  gaseous,  and  occurs  not  infrequently  as  a  tran- 
sient condition.  In  many  cases  it  has  an  important  influence,  inasmuch  a» 
it  may  be  extreme,  pushing  up  the  diaphragm  and  seriously  impairing  the 
action  of  the  heart  and  lungs.  H.  Fenwick  has  called  attention  to  this  as  occa- 
sionally a  cause  of  sudden  heart-failure. 

In  the  second  group  are  the  cases  in  which  the  distention  of  the  colon  ie 
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caused  by  solid  substances,  as  fsecal  matter,  occasionally  by  foreign  bodies 
^introduced  from  without,  and  more  rarely  by  gall-stones. 

In  a  third  group  are  embraced  the  cases  in  which  the  dilatation  is  due  to 
an  organic  obstoiction  in  front  of  the  dilated  gut.  Under  these  circumstances 
the  colon  may  reach  a  very  large  size.  These  cases  are  common  enough  in 
malignant  tumors  and  sometimes  in  volvulus.  Dilatation  of  the  sigmoid  flex- 
ure occurs  particularly  when  this  portion  of  the  bowel  is  congenitally  very  long. 
In  such  cases  the  bowel  may  be  so  distended  that  it  occupies  the  greater  part 
of  the  abdomen,  pushing  up  the  liver  and  the  diaphragm.  An  acute  condition 
is  sometimes  caused  by  a  twist  in  the  meso-colon. 

Fourthly,  there  are  the  cases  of  so-called  idiopathic  dilatation  of  the  colon, 
which  occurs  most  commonly  in  children.  Virchow  called  it  "  giant  growth 
of  the  colon.'^  While,  as  a  rule,  there  is  no  obstruction  or  narrowing,  there  may 
be,  as  Treves  has  pointed  out,  stricture  of  the  sigmoid  flexure.  In  the  idio- 
pathic chronic  form  the  gut  reaches  an  enormous  size.  The  coats  may  be  hyper- 
trophied  without  evidence  of  any  special  organic  change  in  the  mucosa.  The 
most  remarkable  instance  has  been  reported  by  Formad.  The  patient,  known 
as  the  "  balloon-man,"  aged  twenty-three  years  at  the  time  of  his  death,  had 
had  a  distended  abdomen  from  infancy.  Post  mortem  the  colon  was  found 
as  large  as  that  of  an  ox,  the  circumference  ranging  from  15  to  30  inches. 
The  weight  with  the  contents  was  47  pounds.  In  children  the  symptoms  are 
very  definite — constipation,  as  a  rule,  often  protracted  and  leading  to  great 
distention,  the  coils  of  the  bowels  forming  patterns.  This  may  be  followed  by 
periods  of  diarrhcca.  In  several  of  my  cases  the  child  had  never  had  a  natural 
movement.  The  abdomen  is  protuberant,  particularly  in  the  upper  segment, 
soft,  and  on  inspection  peristalsis  may  be  visible.  The  condition  is,  as  a  rule, 
incurable  without  surgical  interference.  In  one  of  my  cases  good  results  fol- 
lowed the  establishment  of  an  artificial  anus,  but  the  most  brilliant  case  is  that 
reported  by  Treves,  who  excised  the  greater  part  of  the  colon,  with  recovery. 

III.  Intestinal  Sand. 

"  Sable  Intestinal." — There  are  two  groups  of  cases  in  which  sand-like 
material  is  passed  with  the  stools.  The  false,  in  which  it  is  made  up  of  the 
remains  of  vegetable  food  and  fruits  which  have  resisted  digestion  or  which 
have  become  encrusted  with  earthy  salts.  I'rue  intestinal  sand  of  animal 
origin,  gritty  fine  particles,  usually  gray  or  colorless,  sometimes  dark.  It  is 
formed  in  the  bowel  and  is  made  up  largely  of  lime  salts.  In  mucous  colitis 
this  material  may  be  passed  at  intervals  for  months. 

IV.  Affections  of  tue  Mesentery. 

There  are  various  diseases  of  the  structures  embraced  in  the  mesentery, 
which  are  of  more  or  less  importance. 

(1)  Haemorrhage  {hcematoma). — Instances  in  which  the  bleeding  is  con- 
fined to  the  mesenteric  tissues  are  rare ;  more  commonly  the  condition  is  asso- 
ciated with  lucmorrhagic  infiltration  of  the  pancreas  and  with  retroperitoneal 
haemorrhage.  It  occurs  in  ruptures  of  aneurisms,  either  of  tlie  abdominal 
aorta  or  of  the  superior  mesenteric  artery,  in  malignant  forms  of  the  infectious 
fevers,  as  small-pox,  and,  lastly,  in  individuals  in  whom  no  predisposing  condi- 
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tions  exist.  In  1887,  at  the  Philadelphia  Hospital,  there  was  a  patient  in  the 
ward  of  my  colleague,  Bruen,  who  had  obscure  abdominal  symptoms  for  several 
days  with  great  pain  and  prostration.  I  found  at  the  post  mortem  the  greater 
portion  of  the  mesentery  and  the  retro-peritoneal  tissues  infiltrated  with  large 
blood-clots.  There  was  no  disease  of  the  aorta  or  of  the  branches  of  the  coeliac 
axis  or  of  the  mesenteric  vessels.  Isambard  Owen  has  reported  a  case  of  sudden 
death  in  a  woman  aged  sixty-seven  from  haemorrhage  in  the  transverse  meso- 
colon. 

(2)  Affections  of  the  Mesenteric  Vessels. — (a)  Aneurism  (see  imder 
Arteries). 

(b)  Embolism  and  Thrombosis. — Infarction  of  the  Bowel. — When  the 
mesenteric  vessels  are  blocked  by  emboli  or  thrombi  the  condition  of  infarc- 
tion follows  in  the  territory  supplied,  which  may  pass  on  to  gangrene  or  to 
perforation  and  peritonitis.  Probably  the  occlusion  of  small  vessels  does  not 
produce  any  symptoms,  and  the  circulation  may  be  re-established.  If  the  supe- 
rior mesenteric  artery  is  blocked  the  result  is  fatal.  Endocarditis,  arterio- 
sclerosis, and  aneurism  of  the  aorta  are  the  important  factors  in  occlusion  of 
the  arteries.  In  the  veins  the  thrombosis  may  be  primary,  following  infective 
processes  in  the  intestines,  particularly  about  the  appendix,  or  it  occurs  in 
cachectic  states.  Secondary  thrombosis  is  met  with  in  cirrhosis  of  the  liver, 
sy[)liilir;,  and  pylephlel)itis,  or  may  result  from  the  stasis  caused  by  arterial 
emboli.  Jackson,  Porter,  and  Quimby  have  made  an  exhaustive  study  of  30 
Boston  cases,  and  have  collected  214  cases.  They  recognize  two  groups — acute 
and  chronic.  In  the  former  the  onset  is  sudden,  with  colic,  nausea,  vomiting, 
and  a  bloody  diarrhcRa,  so  that  the  picture  is  one  of  acute  obstruction.  The 
abdomen  becomes  distended  and  death  occurs  in  collapse  within  a  few  days. 
In  the  chronic  cases  the  onset  is  insidious,  and  there  may  be  no  symptoms 
referable  to  the  abdomen.  Of  the  214  cases,  64  per  cent  were  in  men.  The 
diagnosis  is  extremely  difficult,  and  the  acute  cases  are  usually  regarded  as 
obstruction.  Exploratory  operation  has  been  made  in  47  cases,  4  of  which 
have  recovered.  In  J.  W.  Elliot's  successful  case  48  inches  of  the  bowel  were 
resect im1.  In  the  horse,  infarction  of  the  intestine  is  extremely  common  in  con- 
nection with  the  verminous  aneurisms  of  the  mesenteric  arteries,  and  is  the 
usual  cause  of  colic  in  this  animal. 

(3)  Diseases  of  the  Mesenteric  Veins. — Dilatation  and  sclerosis  occur  in 
cirrhosis  of  the  liver.  In  instances  of  prolonged  obstruction  there  may  be 
largo  saccular  dilatations  with  calcification  of  the  intima,  as  in  a  case  of  oblit- 
eration of  the  vena  portae  described  by  me.  Suppuration  of  the  mesenteric 
veins  is  not  rare,  and  occurs  usually  in  connection  with  pylephlebitis.  The 
mesentery  may  be  much  swollen  and  is  like  a  bag  of  pus,  and  it  is  only  on 
careful  dissection  that  one  sees  that  the  pus  is  really  within  channels  repre- 
senting extremely  dilated  mesenteric  veins.  Two  of  the  three  cases  I  have 
seen  were  in  connection  with  local  appendix  abscess. 

(4)  Disorders  of  the  Chyle  Vessels. — Varicose,  cavernous,  and  cystic  chy- 
langiomata  are  met  with  in  the  mucosa  and  submucosa  of  the  small  intestine, 
occasionally  of  the  stomach.  Extravasation  of  chyle  into  the  mesenteric  tissue 
is  sometimes  seen.  Chylous  cysts  are  found.  I  saw  one  the  size  of  an  egg  at 
the  root  of  the  mesentery.  Bramann  records  a  case  in  a  man  aged  sixty-three, 
in  which  a  cyst  of  this  kind  the  size  of  a  chiUVs  head  was  healed  by  operation. 
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There  is  an  iDstance  on  record  of  a  congenita!  malformation  of  the  thoracic 
duct,  in  which  the  receptaculmn  formed  a  flattened  vy&>t  which  discharged  into 
the  peritonaeum,  and  a  chyUius  ascitic  fluid  was  witlidrawn  on  several  occasions. 
Jlomans,  of  Boston,  report.s  an  extraordinary  cast*  of  a  girl,  who  from  tlie  third 
to  the  thirteenth  year  had  an  enhirged  abdomen.  Laparotomy  showe<l  a  series 
of  cystfi  containing  eh?ar  fluid.  They  were  supposed  to  be  dilated  lyniph  ves- 
sels connected  with  the  intestines. 

(5)  Cysts  of  the  Mesentery.— Much  attention  has  been  directed  of  late 
years  to  the  occurrence  of  mesenteric  cysts,  and  the  literature  whicli  is  fully 
given  by  Dowd  (Annals  of  Surgery,  vol.  xxxii)  is  already  extensive.  They 
may  be  either  dermoid,  hydatid,  serous,  sanguineous,  or  chylous.  They 
-occur  at  any  portion  of  the  mesentery^,  and  range  from  a  few  inches  in  diam- 
eter to  large  masses  ot*cupying  the  entire  abdomen.  They  arc  frequently 
adherent  to  the  neighboring  organs,  to  the  liver,  spleen,  uterus,  and  ^^iL^Tioid 
flexure* 

The  symptoms  nsnally  are  those  of  a  progressively  enlargin,^  tujiior  in  tlic 
abdomen.  Sometimes  a  mass  develops  rapidly,  particularly  in  the  hemor- 
rhagic forms.  Colic  and  constipation  are  ]>resent  in  some  cases.  The  general 
health,  as  a  rule,  is  well  maintained  in  spite  of  the  progressive  enlargement  of 
the  abdomen,  which  is  most  prominent  in  the  uml>ilical  region.  Mesenteric 
cysts  may  persist  for  many  years,  even  ten  or  twenty. 

The  diagnosis  is  extremely  uncertain,  and  no  single  feature  is  in  any  way 
distinctive.  Augagneur  gives  three  important  signs:  the  great  mobility,  the 
situation  in  the  middle  line,  and  the  zone  of  tympany  in  front  of  the  tumor. 
Of  these,  the  second  is  the  only  one  which  is  at  all  constant,  as  wlien  the 
tumors  are  large  the  mobility  disappears,  and  at  this  stage  the  intestines,  too, 
are  pushed  to  one  side.  It  is  most  frequently  mistakeu  for  ovarian  tumor. 
Movable  kidney,  hydronephrosis,  and  cysts  of  the  omentum  have  al»o  been 
confused  with  it.  In  certain  instances  puncture  may  be  made  for  diagnostic 
purposes,  but  it  is  better  to  advise  laparotomy  for  the  purpose  of  drainage, 
€jr,  Lf  possible,  enucleation  may  be  practised* 
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I.    JAUNDICE    (Icterus). 

Definition. — ^tlanndice  or  icterus  is  a  condition  characterized  by  coloration 
of  the  skin,  mucous  membranes,  and  Huids  of  the  body  by  the  bile-pigment. 

Like  albuminuria,  jaundice  is  a  symptom  and  not  a  disease,  and  is  met 
with  in  a  variety  of  conditions. 

Fcir  a  full  consideration  of  the  theories  of  jaundice  the  reader  is  refcrnnl 
to  William  Hunters  article  in  Allbutt's  System  of  Medicine.  The  case^  with 
icterus  may  be  divided  into  three  great  groups. 


1,  Orsthuctive  Jacjxdice. 

The  following  classification  of  the  causes  of  obstructive  jaundice  ia  given 
by  Murchison:  (1)  Obstruction  by  foreign  bodies  within  the  ducts,  as  gall- 
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stones  and  parasites;  (2)  by  inflammatory  tumefaction  of  the  duodsnum  or 
of  the  lining  membrane  of  the  duct;  (3)  by  stricture  or  obliteration  of  the 
duct;  (4)  by  tumors  closing  the  orifice  of  the  duct  or  growing  in  its  interior; 
(o)  by  pressure  on  the  duct  from  without,  as  by  tumors  of  the  liver  itself,  of 
the  stomach,  pancreas,  kidney,  or  omentum;  by  pressure  of  enlarged  glands 
in  the  fissures  of  the  liver,  and,  more  rarely,  of  abdominal  aneurism,  fsecal 
accumulation,  or  the  pregnant  uterus. 

According  to  Eolleston,  in  these  cases  of  extra-hepatic  or  obstructive  jaun- 
dice the  pressure  within  the  biliary  capillaries,  usually  low,  becomes  increased 
and  the  bile  is  absorbed  by  the  lymphatics  of  the  liver  and  not  by  the  blood 
capillaries. 

To  these  causes  some  add  lowering  of  the  blood  pressure  in  the  portal  sys- 
tem so  that  the  tension  in  the  smaller  bile-ducts  is  greater  than  in  the  blood- 
vessels. For  this  view,  hpwever,  there  is  no  positive  evidence.  In  this  class 
may  perhaps  be  placed  the  cases  of  jaundice  from  mental  shock  or  depressed 
emotions,  which  "  may  conceivably  cause  spasm  and  reversed  peristalsis  of  the 
bile-duct ''  (W.  Hunter). 

General  Symptoms  of  Obstructive  Jaundice. — (1)  Icterus,  or  tinting 
of  the  skin  and  conjunctivce.  The  color  ranges  from  a  lemon-yellow  in  catar- 
rhal jaundice  to  a  deep  olive-green  or  bronzed  hue  in  permanent  obstruction. 
In  some  instances  the  color  of  the  skin  is  greenish  black,  the  so-called  "  black 
jaundice."  The  general  tissues  and  organs  are  everywhere  stained,  except  the 
central  nervous  system.    . 

(2)  Of  the  other  cutaneous  symptoms,  pruritus  in  the  more  chronic  forms 
may  be  intense  and  cause  the  greatest  distress.  It  may  precede  the  onset 
of  the  jaundice,  but  as  a  rule  it  is  not  very  marked  except  in  cases  of  prolonged 
obstruction.  Sweating  is  common,  and  may  be  curiously  localized  to  the  abdo- 
men or  to  the  palms  of  the  hands.  Lichen,  urticaria,  and  boils  may  develop, 
and  the  skin  disease  kno\*Ti  as  xanthelasma  or  vitiligoidea.  The  jaundice  may 
1)0  due  to  the  extension  of  the  xanthomata  to  the  bile-passages.  The  visceral 
localization  of  this  disorder  has  been  chiefly  observed  when  there  are  numer- 
ous punctate  tubercles  on  the  limbs  (Hallopeau).  In  very  chronic  cases  telan- 
giectases develop  in  the  skin,  sometimes  in  large  numbers  over  the  body  and 
face,  occasionally  on  the  mucous  membrane  of  the  tongue  and  lips,  forming 
patches  of  a  bright  red  color  from  1  to  2  cm.  in  breadth. 

(3)  The  secretions  are  colored  with  bile-pigment.  The  sweat  tinges  the 
linen ;  the  tears  and  saliva  and  milk  are  rarely  stained.  The  expectoration  is 
not  often  tinted  unless  there  is  inflammation,  as  when  pneumonia  coexists 
with  jaundice.  The  urine  may  contain  the  pigment  before  it  is  apparent  in 
the  skin  or  conjunctiva.  The  color  varies  from  light  greenish  yellow  to  a 
deep  black-green.  Gmelin's  test  is  made  by  allowing  five  or  six  drops  of  urine 
and  a  similar  amount  of  common  nitric  acid  to  flow  together  slowly  on  the 
flat  surface  of  a  white  plate.  A  play  of  colors  is  produced — various  shades 
of  green,  yellow,  violet,  and  red.  In  cases  of  jaundice  of  long  standing  or 
great  intensity  the  urine  usually  contains  albumin  and  always  bile-stained 
tul)e-cast8. 

(4)  No  bile  passes  into  the  intestine.  The  stools  therefore  are  of  a  pale 
drab  or  slate-gray  color,  and  usually  very  fetid  and  pasty.  The  *^  clay-color  " 
of  the  stools  is  also  in  part  due  to  the  presence  of  undigested  fat  which. 


536 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 


according  to  Miiller.  may  be  inereased  fram  7  to  10  per  cent,  which  iB  nonnaU 
to  55  or  T8,5  per  rent.  There  may  be  eoastipation ;  in  many  instances,  owing 
to  decomposition,  there  is  diarrhoea. 

(5)  Slow  pulse.  The  heart's  action  may  fall  to  40,  30^  or  even  to  20  per 
minntt*.  It  i^  particularly  noltceal>]e  in  thf  cat^is  of  catarrhal  and  recent  jaun- 
dice, and  is  not  as  a  nde  an  unfavorable  fiyniptom.  This  bradycardia  lias  liecn 
ascribed  to  the  inhibitory  action  of  the  bile  salts  on  the  cardiac  ganglia.  It 
occurs  only  in  the  early  stages  of  jaundice.  At  this  time  bile  acids  pass  into 
the  blood,  but  are  produced  in  very  ^nudl  quantities  when  jaundice  \^  estab- 
lished. The  rcj^pirations  may  fall  to  10  or  even  to  7  per  minute.  Xanthopgia. 
or  yellow  vision,  may  occur. 

(<3)  HcBmorrhage.  The  tendency  to  bleeding  in  chronic  icterus  is  a  fiGriona 
feature  in  some  cases.  It  hai?  been  c^hown  that  the  hi orxl -coagulation  time  may 
bi*  miieh  rctardoil.  and  in,'^tead  of  from  three  minutes  and  a  half  to  four  min* 
utes  and  a  h^ilf  we  have  found  it  in  .some  cases  as  lat^  as  eleven  or  twelve  min- 
utes. This  is  a  point  which  should  l>e  taken  account  of  by  surgeons,  inasmuch 
as  incontroUable  haemorrhage  ii5  a  well- recognized  accident  in  operating  upon 
patients  with  chronic  obstructive  jaundice.  Purpura,  large  subcutaneous 
extravasations,  more  rarely  hirmorrhages  from  the  mucous  nieml»ranes,  m.'cur 
in  protracted  jaundice,  and  in  the  more  severe  forms. 

(7)  Cerebral  stfmptoms.  Irritability,  great  depression  of  spirit.^,  or  even 
melancholia  may  be  present.  In  any  case  of  persistent  jaundice  spmal  nerv- 
ou*^  phenomena  may  develop  and  rapidly  prove  fatal — such  as  suchlen  coma, 
acute  delirium,  or  convulsions.  Usually  the  patient  has  a  rapid  pulse,  slight 
fever,  and  a  dry  tongue,  and  he  pa^^ses  into  the  so-called  "  typhoid  gtate/* 
The-se  features  are  not  nearly  so  common  in  obstructive  as  in  febrile  janjidici\ 
but  they  not  infrecjuently  terminate  a  chronic  icterus  in  whatever  way  pro- 
luced.  The  group  of  symptoms  has  been  termed  chohrmui  or,  on  the  suppisi- 
fton  that  cholesterin  is  the  poison,  chahsifrwmia ;  but  its  true  nature  lias  not 
yet  been  determined.  In  some  of  the  cases  the  symptoms  may  be  due  lo 
unemia. 

2.    ToXiEMJC    flAUXDICE. 

The  term  hffimatogenous  jaundice  was  formerly  applied  to  this  group  in 
contradistinction  lo  the  heputogenouy  jaundice,  associated  with  manifest  oh- 
stnictive  changes  in  the  )nle-|iassage^.  The  toxic  jaundice  cases  are  csstMilially 
obstructive  m  origin,  and  it  is  doubtful  whether  there  are  any  true  non-obstruc- 
tiFe  cases.  The  manner  in  which  the  jaundice  is  produced  in  these»  cafH.'s  has 
been  experimentally  worked  out  by  Starlelmann  and  Afanassiew.  The  obstnic 
tion  is  due  to  the  extreme  viscidity  of  the  bile  assoi-iateil  with  a  niihl  an^ri^ 
colitis.  The  sequence  of  f* vents  is  as  follows:  Destruction  of  blood  by  ha*moly- 
818 ;  liberation  of  lia^moglobin  with  increased  formation  and  eJCcr(*lJon  of  bile 
pigments  { polychromia) ;  increased  viscidity  of  the  bile,  which,  at  the  low  pres- 
sure at  which  the  bile  is  excreted,  causes  a  tempornri^  obstruction,  with  reab- 
soq^tion  of  the  bile  and  jaundice:  finally,  as  the  drug  exhausts  itself,  the  bile 
loses  its  viscid  character,  the  tlow  is  re-establisherl.  and  the  jaundice  disappear^'. 
Stadclmann  found  that  a  »iimiiar  explanation  applies  to  other  varieties  of  jnun- 
dice  associated  with  increa.-iod  blood  destruction.  To  show  that  the  blood  anrl 
liver  both  play  a  part  in  the  production  of  the  jaundice,  Afanassiew  ht^  siig* 
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gested  the  name  "  haemohepatogenous  "  jaundice.    RoUeston  refers  to  them  as 
'cases  of  "  intrahepatic  "  jaundice. 

Hunter  groups  the  causes  as  follows : 

1.  Jaundice  produced  by  the  action  of  poisons,  such  as  toluylendiamin, 
phosphorus,  arsenic,  snake-venom. 

2.  Jaundice  met  with  in  various  specific  fevers  and  conditions,  such  as  yel- 
low fever,  malaria  (remittent  and  intermittent),  pyaemia,  relapsing  fever, 
typhus,  enteric  fever,  scarlatina. 

3.  Jaundice  met  with  in  various  conditions  of  unknown  but  more  or 
less  obscure  infective  nature,  and  variously  designated  as  epidemic,  infec- 
tious, febrile,  malignant  jaundice,  icterus  gravis,  Weil's  disease,  acute  yellow 
atrophy. 

The  symptoms  of  toxic  jaundice  are  not  nearly  so  striking  as  in  the  ob- 
structive variety.  The  bile  is  usually  present  in  the  stools,  sometimes  in  ex- 
cess, causing  very  dark  movements.  The  skin  has  in  many  cases  only  a  light 
lemon  tint.  In  the  severer  forms,  as  in  acute  yellow  atrophy,  the  color  may  be 
more  intense,  but  in  malaria  and  pernicious  anaemia  the  tint  is  usually  light. 
In  these  mild  cases  the  urine  may  contain  little  or  no  bile-pigment,  but  the 
urinan'  pigments  are  considerably  increased.  In  many  cases  of  the  toxic  vari- 
ety the  constitutional  disturbance  is  very  profound,  and  there  are  high  fever, 
delirium,  convoilsions,  suppression  of  urine,  black  vomit,  and  cutaneous  haem- 
orrhages. 

3.  Hereditaby  Icterus. 

A  family  form  of  icterus  has  long  been  known.  We  must  recognize,  indeed, 
several  groups.  First,  icterus  neonatorum,  the  remarkable  instance  described 
by  Glaister  (Lancet,  March,  1879),  in  which  a  woman  had  eight  children,  six 
of  whom  died  of  jaundice  shortly  after  birth ;  one  of  the  cases  had  stenosis  of 
the  common  duct.  Still  more  remarkable  is  it  that  the  mother  of  the  woman 
had  twelve  children,  all  of  whom  were  icteric  after  birth,  but  the  jaundice 
gradually  disappeared.  A  brother  of  the  woman  had  several  children  who  also 
were  jaundiced  at  birth.  Glaister  states  that  the  children  of  Morgagni,  fifteen 
in  number,  all  had  icterus  neonatorum.  Secondly,  cases  in  which  several  mem- 
bers of  the  family  present  a  mild  grade  of  jaundice  for  many  years,  even  from 
the  earliest  childhood,  without  any  other  symptoms,  and  without  signs  of  en- 
largement of  the  liver  or  spleen.  Recently  Pick  reported  jaundice  in  three 
members  of  a  family.  One  man,  aged  thirty-five,  had  been  jaundiced  from  his 
youth.  The  liver  and  spleen  were  not  enlarged.  His  sister,  aged  twenty-six, 
had  also  had  jaundice  from  her  youth.  The  liver  and  spleen  were  normal. 
Another  brother,  aged  seventeen,  presented  the  same  mild  grade  of  jaun- 
dice and  the  same  negative  condition  on  examination.  In  all  three  cases 
the  jaundice  seems  not  to  have  been  of  an  intense  grade.  There  was  no  bile 
in  the  urine  in  any  of  the  cases.  The  stools  contained  bile.  The  mother  of 
these  three  patients  had  been  icteric  from  birth.  She  died  after  confinement 
in  her  thirty-fifth  year.  Thirdly,  the  group  of  cases  with  hypertrophic  cirrho- 
sis of  the  biliary  type. 

In  connection  with  the  various  fevers,  malaria,  yellow  fever,  and  Weil's 
disease  jaundice  has  been  described.  Two  special  affections  may  here  receive 
consideration,  the  icterus  of  the  new-bom  and  acute  yellow  atrophy. 
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II.     ICTERUS    NEONATORUM, 

New-boTn  infaiit^  are  liable  to  jaundice,  which  in  sorae  instiLnces  rapidly 
proves  fatal.     A  Mild  and  a  severe  form  may  be  recognized. 

The  mild  or  phtjsiologiml  iciencs  of  the  new-lx)rn  is  a  common  disease 
in  foundling  hospitals,  and  is  not  very  infrequent  in  private  practice.  In  900 
consecutive  births  at  the  Sloane  Maternity,  icterus  was  noted  in  3<K1  ca*es 
(Holt).  The  discoloration  appears  early,  usually  on  the  first  or  second  day, 
and  is  of  moderate  intensity.  The  urine  may  he  hile-stamtHl  and  I  he  firces 
colorless.  The  nutrition  of  the  child  is  not  usually  disturbed,  and  in  the 
majority  of  cases  the  jaundice  disappears  within  two  weeks.  This  form  ia 
never  fatal.  The  cause  of  this  jaundice  is  not  at  all  clear.  Some  have  attrib- 
uted it  to  stasis  in  the  smaller  bile-ducts,  which  are  c*orapressed  by  th»>  dis- 
tended radicals  of  the  portal  vein.  Others  hold  tliat  the  jaundice  is  due  to 
the  destruction  of  a  large  number  of  red  blood-coqiuscles  during  the  first 
few  days  after  birth. 

The  aerere  form  of  ictenis  in  tlie  new-born  may  depend  upon  {o)  con- 
genital absence  of  the  common  or  hepatic  duet,  of  which  there  are  several 
instances  on  record;  (b)  congenital  syphilitic  hepatitis;  and  (c)  septic  poi- 
soning, associated  with  phlebitis  of  the  umbilical  vein.  This  is  a  severe  and 
fatal  form,  in  which  also  haemorrhage  from  the  cord  may  occur. 

Curiously  enough,  in  contradistinction  to  other  forms,  the  brain  and  cord 
may  be  stained  yeUow  in  icterus  neonatorum,  sometimes  diffusely^  more  ranMy 
in  definite  foci  corresponding  to  the  ganglion  cells  which  have  become  deeply 
stained  (Sehmori), 

m,     ACUTE    YELIiOW    ATROPHY. 

(Maligrnant  Jaundice;  Icterus  Q^rayiA.) 

Definition. — Jnundice  associated  with  marked  cerebral  symptoms  and  char- 
acterized anatomically  by  extensive  necrosis  of  the  liver-cells  with  reduction 
in  volume  of  the  organ. 

Etiology, — This  is  a  rare  disease.  The  first  authentic  description  of  a 
case  was  by  Ballon  ins,  who  died  in  1  til  6.  Bright  in  1836  described  the  con- 
dition, and  gave  a  good  colored  drawing  of  the  liver.  Of  18,000  medical 
patients  admitted  to  the  Johns  Hopkins  Hospital  in  nearly  sixteen  years 
there  were  only  2  cases,  one  white  and  one  colored.  Hunter  has  collected  only 
50  cases  between  1880  and  1804  (inclusive),  which  bring-i  up  the  total  number 
of  recorded  cases  to  aliout  250.  On  the  other  band,  a  pliysician  may  see  sev- 
eral cases  within  a  few  years,  or  even  within  a  few  months,  as  happi*ned  lo 
Beiss,  who  saw  five  causes  within  three  months  at  the  Charite,  in  Berlin^  The 
disease  seems  to  be  rare  in  the  United  States.  It  is  more  common  in  women 
thim  in  men.  Of  the  100  c^se^  collected  by  Legg,  r>9  were  in  females;  and  of 
Tbierfelder's  143  cases,  88  were  in  women.  There  is  a  remarkalile  a^ij^ocift* 
rion  l>etwcH*n  the  disease  and  pregnancy,  which  was  [present  in  25  of  the  69 
women  in  I^gg's  statistics,  and  in  33  of  the  88  women  in  Thierfeldcr's  collec- 
tion. This  fact  probably  explains  its  prevalence  in  women.  It  is  most  com* 
mon  between  the  ages  of  twenty  and  thirty,  but  has  been  met  with  as  early  u 
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ihe  fourth  day  and  the  tenth  month.  Eolleston  has  collected  22  cases  occurring 
in  the  first  decade.  It  has  followed  fright  or  profound  mental  emotion.  In 
hypertrophic  cirrhosis  the  symptoms  of  a  profound  icterus  gravis  may  develop, 
with  all  the  clinical  features  of  acute  yellow  atrophy,  including  the  presence 
of  leucin  and  tyrosin  in  the  urine,  and  convulsions.  Though  the  symptoms 
produced  by  phosphorus  poisoning  closely  simulate  those  of  acute  yellow 
atrophy,  the  two  conditions  are  not  identical.  Acute  yellow  atrophy  occa- 
sionally occurs  in  s\T)hilis.  This  happens  oftener  in  women  than  in  men. 
The  disease  has  followed  a  drinking  bout.  Various  organisms,  most  fre- 
quently the  colon  bacillus,  have  been  found  in  the  liver,  but  possess  no  causal 
relationship  to  the  disease. 

Morbid  Anatomy. — The  liver  is  greatly  reduced  in  size,  looks  thin  and 
flattened,  and  sometimes  does  not  reach  more  than  one-half  or  even  one-third 
of  its  normal  weight.  It  is  flabby  and  the  capsule  is  wrinkled.  Externally  . 
the  organ  has  a  greenish-yellow  color.  On  section  the  color  may  be  yellowish- 
bro\ni,  yellowish-red,  or  mottled,  and  the  outlines  of  the  lobules  are  indistinct. 
The  yellow  and  dark-red  portions  represent  different  stages  of  the  same 
process — the  yellow  an  earlier,  the  red  a  more  advanced  stage.  The  organ 
may  cut  with  considerable  firmness.  Microscopically  the  liver-cells  are  seen 
in  all  stages  of  necrosis,  and  in  spots  appear  to  have  undergone  complete 
destruction,  leaving  a  fatty,  granular  debris  with  pigment  grains  and  crystals 
of  leucin  and  tyrosin.  Haemorrhages  occur  between  the  liver-cells.  There  is 
a  cholangitis  of  the  smaller  bite-ducts.  Marchand,  MacCallum,  and  others  have 
described  regenerative  changes  in  the  cases  which  do  not  run  an  acute  course. 
Regeneration  occurs  'in  two  ways:  (1)  From  hyperplasia  of  pre-existing 
liver-cells.  Mitotic  figures  may  be  seen  and  the  regeneration  of  the  liver- 
cells  leads  to  the  production  of  hyperplastic  or  "  opdematous  "  nodules  in  the 
liver,  which  project  above  the  surface  of  the  surrounding  part^.  (2)  From 
hyperplasia  of  the  interlobular  bile-ducts  by  means  of  which  cells  approaching 
liver-cells  are  produced.  The  bile-ducts  and  gall-bladder  are  empty.  Hunter 
concludes  that  it  is  a  toxaemic  catarrh  of  the  finer  bile-ducts,  similar  to  that 
which  is  found  after  poisoning  by  toluylendiamin  or  phosphorus. 

The  other  organs  show  extensive  bile-staining,  and  there  are  numerous 
haemorrhages.  The  kidneys  may  show  marked  granular  degeneration  of  the 
epithelium,  and  usually  there  is  fatty  degeneration  of  the  heart.  In  a  major- 
ity of  the  cases  the  spleen  is  enlarged. 

Symptoms. — In  the  initial  stage  there  is  a  gastro-duodenal  catarrh,  and 
at  first  the  jaundice  is  thought  to  be  of  a  simple  nature.  In  some  instances 
this  lasts  only  a  few  days,  in  others  two  or  three  weeks.  Then  severe  symp- 
toms set  in — headache,  delirium,  trembling  of  the  muscles,  and,  in  some 
instances,  convulsions.  Vomiting  is  a  constant  symptom,  and  blood  may  be 
brought  up.  Haemorrhages  occur  into  the  skin  or  from  the  mucous  surfaces ; 
in  pregnant  women  abortion  may  occur.  With  the  development  of  the  head 
symptoms  the  jaundice  usually  increases.  Coma  sets  in  and  gradually  deepens 
until  death.  The  l)ody  temperature  is  variable ;  in  a  majority  of  the  cases  the 
disease  runs  an  afebrile  course,  though  sometimes  just  before  death  there  is 
an  elevation.  In  some  instances,  however,  there  has  been  marked  pyrexia. 
The  pulse  is  usually  rapid,  the  tongue  coated  and  dry,  and  the  patient  is  in 
^  "  typhoid  state."     There  may  be  an  entire  obliteration  of  the  liver  dulness. 
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This  is  due  to  the  flabby  organ  falling  away  from  the  abdominal  walls  and 
allowing  the'intestinal  coils  to  take  its  place. 

The  urine  is  bile-stained  and  often  contains  tube-casts.  Frequently  albu- 
minuria and  occasionally  albumosuria  occur.  Urea  is  markedly  diminished. 
There  is  a  corresponding  increase  in  the  percentage  of  nitrogen  present  as 
ammonia.  Herter  finds  it  may  be  increased  from  the  normal  2  to  5  per  cent 
up  to  17  per  cent.  The  diminution  in  urea  is  probably  partly  due  to  the  liver- 
cells  failing  to  manufacture  urea  from  ammonia,  but  it  may  also  be  in  part 
due  to  organic  acids  seizing  on  the  ammonia,  and  thus  preventing  the  forma- 
tion of  urea  out  of  the  basic  ammonia.  Leucin  and  tyrosin  are  not  constantly 
present ;  of  23  cases  collected  by  Hunter,  in  9  neither  was  found ;  in  10  both 
were  present ;  in  3  tyrosin  only ;  in  1  leucin  only.  The  leucin  occurs  as  rounded 
disks,  the  tyrosin  in  needle-shaped  crystals,  arranged  either  in  bundles  or  in 
.  groups.  The  tyrosin  may  sometimes  be  seen  in  the  urine  sediment,  but  it  is 
best  first  to  evaporate  a  few  drops  of  urine  on  a  cover-glass.  The  present  view 
is  that  the  leucin  and  tyrosin  are  derived  from  the  liver-cells  themselves  as  a 
result  of  their  extensive  destruction.  In  the  majority  of  cases  no  bile  enters 
the  intestines,  and  the  stools  are  clay-colored.  The  disease  is  almost  invariably 
fatal.  In  a  few  instances  recovery  has  been  noted.  I  saw  in  Leube's  clinic, 
at  Wiirzburg,  a  case  which  was  convalescent.  In  1897  Legg  gave  a  list  of  28 
cases  of  reputed  recoveries. 

Diagnosis. — Jaundice  with  vomiting,  diminution  of  the  liver  volume,  de- 
lirium, and  the  presence  of  leucin  and  tyrosin  ift  the  urine,  form  a  character- 
istic and  unmistakable  group  of  symptoms.  Leucin  and  tyrosin  are  not, 
however,  distinctive.  They  may  be  present  in  cases  of  afebrile  jaundice  with 
slight  enlargement  of  the  liver. 

It  is  not  to  be  forgotten  that  any  severe  jaundice  may  be  associated  with 
intense  cerebral  symptoms.  The  clinical  features  in  certain  cases  of  hyper- 
trophic cirrhosis  are  almost  identical,  but  the  enlargement  of  the  liver,  the 
more  constant  occurrence  of  fever,  and  the  absence  of  leucin  and  t}TOsin  are 
distinguishing  signs.  Phosphorus  poisoning  may  closely  simulate  acute  yellow 
atrophy,  particularly  in  the  haemorrhages,  jaundice,  and  the  diminution  in  the 
liver  volume,  but  the  gastric  symptoms  are  usually  more  marked,  and  leucin 
and  tyrosin  are  stated  not  to  occur  in  the  urine. 

Treatment. — No  known  remedies  have  any  influence  on  the  course  of  the 
disease.  Theoretically,  eflPorts  should  be  made  to  eliminate  the  toxins  before 
they  produce  their  degenerative  effects  by  free  purgation  and  the  use  of  sub- 
cutaneous and  intravenous  saline  injections.  Gastric  sedatives  may  be  used 
to  allay  the  distressing  vomiting. 

IV.    AFFECTIONS    OF   THE   BLOOD-VESSELS    OF    THE 

LIVER. 

(1)  Anaemia. — On  the  post-mortem  table,  when  the  liver  looks  anaemio. 
as  in  the  fatty  or  amyloid  organ,  the  blood-vessels,  which  during  life  were  prob- 
ably well  filled,  can  l)e  readily  injected.  There  are  no  symptoms  indicative  of 
this  condition. 

(2)  H3rper8emia. — This  occurs  in  two  forms,  (a)  Active  hyperjemia. 
After  each  meal  the  rapid  absoq^tion  by  the  portal  vessels  induces  transient 
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<»ngestioii  of  the  organ,  which,  however,  is  entirely  physiological;  but  it  is 
•quite*  possible  that  in  persons  who  persistently  eat  and  drink  too  much  this 
active  hyperemia  may  lead  to  frmctional  distiirbance  or,  in  the  case  of  drink- 
ing too  freely  of  alcohol,  to  organic  change.  In  the  acute  fevers  an  acute 
hyperaemia  may  be  present. 

The  symptoms  of  active  hyperaemia  are  indefinite.  Possibly  the  sense 
of  distress  or  fulness  in  the  right  hypochondrium,  so  often  mentioned  by 
dyspeptics  and  by  those  who  eat  and  drink  freely,  may  be  due  to  this  cause. 
There  are  probably  diurnal  variations  in  the  volume  of  the  liver.  In  cir- 
rhosis with  enlargement  the  rapid  reduction  in  volume  after  a  copious  hsem- 
orrhage  indicates  the  important  part  which  hyperaemia  plays  even  in  organic 
troubles.  It  is  stated  that  suppression  of  the  menses  or  suppression  of  a 
haemorrhoidal  flow  is  followed  by  hyperaemia  of  the  liver.  Andrew  H.  Smith 
has  described  a  case  of  periodical  enlargement  of  the  liver. 

(b)  Passive  Congestion. — This  is  much  more  common  and  results  from 
an  increase  of  pressure  in  the  efferent  vessels  or  sub-lobular  branches  of  the 
hepatic  veins.  Every  condition  leading  to  venous  stasis  in  the  right  heart 
at  once  affects  these  veins. 

In  chronic  valvular  disease,  in  emphysema,  cirrhosis  of  the  lung,  and  in 
intrathoracic  tumors  mechanical  congestion  occurs  and  finally  leads  to  very 
definite  changes.  The  liver  is  enlarged,  firm,  and  of  a  deep-red  color;  the 
hepatic  vessels  are  greatly  engorged,  particularly  the  central  vein  in  each  lob- 
ule and  its  adjacent  capillaries.  On  section  the  organ  presents  a  peculiar 
mottled  appearance,  owing  to  the  deeply  congested  hepatic  and  the  anaemic 
portal  territories ;  hence  the  term  nutmeg  which  has  been  given  to  this  condi- 
tion. Gradually  the  distention  of  the  central  capillaries  reaches  such  a  grade 
that  atrophy  of  the  intervening  liver-cells  is  induced.  Brown  pigment  is 
deposited  about  the  centre  of  the  lobules  and  the  connective  tissue  is  greatly 
increased.  In  this  cyanotic  induration  or  cardiac  liver  the  organ  is  large  in 
the  early  stage,  but  later  it  may  become  contracted.  Occasionally  in  this  form 
the  connective  tissue  is  increased  about  the  lobules  as  well,  but  the  process 
usually  extends  from  the  sub-lobular  and  central  veins. 

The  symptoms  of  this  form  are  not  always  to  be  separated  from  those 
of  the  a«;sociated  conditions.  Gastro-intestinal  catarrh  is  usually  present  and 
haeniatemesis  may  occur.  The  portal  obstruction  in  advanced  cases  leads  to 
ascites,  which  may  precede  the  development  of  general  dropsy.  There  is  often 
slight  jaundice,  the  stools  may  be  clay-colored,  and  the  uriae  contains  bile- 
pigment. 

On  examination  the  organ  is  found  to  be  increased  in  size.  It  may  be  a 
full  hand's  breadth  below  the  costal  margin  and  tender  on  pressure.  It  is  in 
tliis  condition  particularly  that  we  meet  with  pulsation  of  the  liver.  We  must 
(listinfruish  the  communicated  throbbing  of  the  heart,  which  is  very  common, 
from  the  heaving,  diffuse  impulse  due  to  regurgitation  into  the  hepatic  veins, 
in  which,  when  one  Jiand  is  upon  the  ensiform  cartilage  and  the  other  upon 
the  right  side  at  the  margin  of  the  ribs,  the  whole  liver  can  be  felt  to  dilate 
with  each  impulse. 

The  indications  for  J r eat ment  in  passive  hvperaemia  are  to  restore  the 
balance  of  the  circulation  and  to  unload  the  engorged  portal  vessels.  In  cases 
of  intense  hyperaemia  18  or  20  ounces  of  blood  may  be  directly  aspirated  from 
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the  liver,  as  advised  by  George  Harley  and  practised  by  many  Anglo-Indian 
physicians.  Good  result;*  «iomenmes  follow  tbis  hepato-phlebotomy.  The 
prompt  relief  and  marked  reduction  in  the  volume  of  the  organ  which  follow 
an  attack  of  hapmatemesis  or  bleeding  from  pile^*  suggests  this  practice.  Salts 
administered  by  Matthew  Hay's  method  deplete  the  portal  system  frwly  and 
thoroughly.  As  a  rule,  thif  treatment  must  be  that  of  the  condition  with  whicli 
it  is  associated. 

(3)  Diaeases  of  the  Portal  Vein. — (a)  Thbombosis;  Adhesive  P\'le- 
PHLEBiTis.^ — Coagulation  of  blood  in  the  portal  vein  is  met  with  in  cirrhosis, 
in  syphilis  of  the  liver,  invasion  of  the  vein  by  cancer,  proliferative  perito- 
nitis involving  the  gastro-hepatie  omentum,  perforation  of  the  vein  by  gall- 
atones,  and  occasionally  follows  sclerosis  of  the  w^alls  of  the  portal  vein  or 
of  its  branches  (Rornnann).  In  rare  instances  a  complete  collateral  circula- 
tion is  estalilisbcd,  th«?  thrninbus  undergoes  the  usual  changes,  and  ultimately 
the  vein  is  represented  by  a  fibrous  cord,  a  conflition  which  has  be^n  called 
ptfle phlebitis  adhesiva.  In  a  case  of  this  kind  which  I  disheeted  tbe  portal  vein 
was  represented  by  a  narrow  fibrous  cord ;  the  collateral  circulation,  which  must 
have  been  completely  established  for  years,  ultimately  failed,  ascites  and 
ha^mateniesis  supervened  and  rapidly  proved  fatal  The  diagnosis  of  ol>strac- 
tion  of  the  portal  vein  can  rarely  be  made.  A  suggestive  symptom,  however^ 
is  a  sudden  onset  of  the  most  intense  engorgement  of  tbe  branches  of  the 
portal  system,  leading  to  bLematemesis,  mela»na,  ascites,  and  swelling  of  the 
Bpleen. 

Infarcts  are  not  coinmon  in  the  liver  and  may  be  either  ansemic  or  haemor- 
rhagic.  They  are  met  with  in  obstruction  of  the  portal  vessels,  f»r  of  the  portal 
and  hepatic  veins  at  the  same  time,  occasionally  in  disease  of  the  hepatic  artery. 

{h)  SuppuHATiVE  PYLEPiiLKBiTis  will  be  Considered  in  the  section  on 
abscess. 

(4)  Affections  of  the  hepatic  vein  are  extremely  rare.  Dilatation  occur 
in  cases  of  chronic  enlargement  of  the  right  heart,  from  whatever  cause  pro- 
duced. Emboli  oi'casionally  pass  from  the  right  auricle  into  the  he{>atic  veins. 
A  rare  and  unusual  event  is  stenosis  of  the  orifices  of  tbe  hepatic  veins,  which 
I  met  in  a  case  of  tibroid  obliteration  of  the  inferior  vena  cava  and  which  wa^ 
associate*!  with  a  greatly  enlarged  and  induratal  liver. 

(5)  Hepatic  Artery,— Enlargement  of  this  vessel  h  seen  in  eases  of  cir- 
rhosis of  the  liver.     It  may  be  tbe  seat  of  extensive  sclerosis.     Aneurism  of 
the  hepatic  artery  i&  rare,  but  instances  are  on  record,  and  will  be  refer 
to  in  the  section  on  arteries. 


< 


V.    DISEASES    OF    THE   BILE-PASSAaES   AN1> 

OAIili-BIiABDER, 

I.  Acute  Catarrh  of  the  Bi lb-ducts  (Catarrhal  Jaundice), 

Definition,— tTaundice  due  to  swelling  and  obstruction  of  the  terminal 
tion  of  the  common  duct. 

Etiology. — lieneral  catarrhal  inflammation  of  the  bile-ducts  is  usually  asso- 
ciated with  gall-stones.  The  catarrhal  process  now  under  consideration  is 
probably  always  an  extension  of  a  gastro-duodenal  catarrh,  and  the  prcN^eas  is 
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most  intense  in  the  pars  intesiinalis  of  the  duct,  which  projects  into  the  duo- 
denum. The  mucous  membrane  is  swollen,  and  a  plug  of  inspissated  mucus 
fills  the  diverticulum  of  Vater,  and  the  narrower  portion  just  at  the  orifice, 
completely  obstructing  the  outflow  of  bile.  It  is  not  known  how  wide-spread 
this  catarrh  is  in  the  bile-passages,  and  whether  it  really  passes  up  the  ducts. 
It  would,  of  course,  be  possible  to  have  a  catarrh  of  the  finer  ducts  within  the 
liver,  which  some  French  writers  think  may  initiate  the  attack,  but  the  evi- 
dence for  this  is  not  strong,  and  it  seems  more  likely  that  the  terminal  por- 
tion of  the  duct  is  always  first  involved.  In  the  only  instance  which  I  have 
had  an  opportunity  to  examine  post  mortem  the  orifice  was  plugged  with  in- 
spissated mucus,  the  common  and  hepatic  ducts  were  slightly  distended  and 
contained  a  bile-tinged,  not  a  clear,  mucus,  and  there  were  no  observable 
changes  in  the  mucosa  of  the  ducts. 

This  catarrhal  or  simple  jaundice  results  from  the  following  causes: 
(1)  Duodenal  catarrh,  in  whatever  way  produced,  most  commonly  following 
an  attack  of  indigestion.  It  is  most  frequently  met  with  in  young  persons, 
but  may  occur  at  any  age,  and  may  follow  not  only  errors  in  diet,  but  also 
cold,  exposure,  and  malaria,  as  well  as  the  conditions  associated  with  portal 
obstruction,  chronic  heart-disease,  and  Bright's  disease.  (2)  Emotional  dis- 
turbances may  be  followed  by  jaundice,  which  is  believed  to  be  due  to  catar- 
rhal swelling.  Cases  of  this  kind  are  rare  and  the  anatomical  condition  is 
unknown.  (3)  Simple  or  catarrhal  jaundice  may  occur  in  epidemic  form. 
(4)  Catarrhal  jaundice  is  occasionally  seen  in  the  infectious  fevers,  such  as 
pneumonia,  and  typhoid  fever.  The  nature  of  acute  catarrhal  jaundice  is 
still  unknown.  It  may  possibly  be  an  acute  infection.  In  favor  of  this 
view  are  the  occurrence  in  epidemic  form  and  the  presence  of  slight  fever. 
The  spleen,  however,  is  not  often  enlarged.  In  only  4  out  of  23  cases  was  it 
palpable. 

Symptoms. — There  may  be  neither  pain  nor  distress,  and  the  patient's 
friends  may  first  notice  the  yellow  tint,  or  the  patient  himself  may  observe  it 
in  the  looking-glass.  In  other  instances  there  are  dyspeptic  symptoms  and 
uneasy  sensations  in  the  hepatic  region  or  pains  in  the  back  and  limbs.  In  the 
epidemic  form,  the  onset  may  be  more  severe,  with  headache,  chill,  and  vom- 
iting. Fever  is  rarely  present,  though  the  temperature  may  reach  101®,  some- 
times 102**.  All  the  signs  of  obstructive  jaundice  already  mentioned  are  pres- 
ent, the  stools  are  clay-colored,  and  the  urine  contains  bile-pigment.  The  skin 
has  a  bright-yellow  tint ;  the  greenish,  bronzed  color  is  never  seen  in  the  simple 
form.  I  have  once  seen  spider  angiomata  on  the  face  in  catarrhal  jaundice. 
They  disappeared  in  a  few  months.  The  pulse  may  be  normal,  but  occasion- 
ally it  is  remarkably  slow,  and  may  fall  to  40  or  30  beats  in  the  minute,  and 
the  respirations  to  as  low  as  8  per  minute.  Sleepiness,  too,  may  be  present. 
The  liver  may  be  normal  in  size,  but  is  usually  slightly  enlarged,  and  the  edge 
can  be  felt  below  the  costal  margin.  Occasionally  the  enlargement  is  more 
marked.  As  a  rule  the  gall-bladder  can  not  be  felt.  The  spleen  may  be  in- 
creased in  size.  The  duration  of  the  disease  is  from  four  to  eight  weeks. 
There  are  mild  cases  in  which  the  jaundice  disappears  within  two  weeks;  on 
the  other  hand,  it  may  persist  for  three  months  or  even  longer.  The  stools 
should  be  carefully  watched,  for  they  give  the  first  intimation  of  removal  of 
the  obstruction. 
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Diagnosis. — The  diagnosis  is  rarely  difficult.  The  oOBet  in  young,  oomi^ 
parativcly  Instil thv  persoiu?,  the  moderate  grade  of  icterus,  the  absence  of  cma* 
eta  Lion  or  of  evidences  of  cirrhosis  or  cancer,  usually  make  the  diagnosis  ea^v. 
Ca^es  which  persist  for  two  or  three  months  caiL^  uneasiness,  as  tlie  suspicion 
is  aroused  (hat  it  may  be  more  than  simple  catarrh.  The  absence  of  })ain,  the 
negative  character  of  the  physical  eiainiiiation,  and  the  maintenam-e  of  the 
general  nutrition  are  the  points  in  favor  of  simple  jaundice.  Tf»ere  an* 
instances  in  which  time  alone  can  determine  the  true  nature  of  the  ca»?c.  The 
possibility  of  Weil's  disease  must  be  borne  in  mind  in  anomalous  iyjH!',*, 

Treatment.^ — As  a  rule  the  patient  can  keep  on  his  feet  from  the  outset 
Measures  should  be  used  to  allay  the  gastric  catarrh,  if  it  is  present,  A  doee 
of  calomel  may  be  given,  and  the  bowels  kept  open  subsequently  by  salines. 
The  patient  should  not  be  violently  purg-ed.  Bismuth  and  bicarbonate  of  soda 
may  be  given,  and  the  patient  should  drink  freely  of  the  alkaline  mineral 
waters,  of  which  Vichy  is  the  best.  Irrij[(ation  of  the  large  bowel  with  cold 
^-ater  may  be  practised.  The  cold  is  supposed  to  excite  peristalsis  of  the  gall* 
bladder  and  ducfs,  and  thus  aid  in  tiie  expulsion  of  the  mucus. 

II,  CiiKOKic  Catabriial  Anoiooholitis, 

This  may  possibly  occur  also  as  a  setjuel  of  the  acute  catarrh.  I  have  never 
met  with  an  instance,  however,  in  which  a  chronic,  persistent  jaundice  ccmld 
be  attributed  to  tin's  cau.se.  A  chronic  catarrh  always  accompanies  okistmc* 
tion  in  the  common  duct,  whether  by  gall-stones,  malignant  diaeaae,  strictttre^ 
or  external  pressure*     There  are  two  groups  of  cases : 

(1)  With  Complete  Obstructiox  of  the  Common  Duct. — In  this  form 
the  bile-passages  are  greatly  dilated,  the  common  duct  may  reach  thi?  sixe  of 
the  thumb  or  larger,  there  is  usually  dilatation  of  the  gall-bladder  and  of  the 
ducts  within  the  liver.  The  contents  of  the  duct^  and  of  the  gall-bladder  are 
a  clear,  colorless  mucus.  The  mucosa  may  be  everywhere  smooth  and  not 
swollen.  The  clear  mucus  is  usually  sterile.  The  patients  are  the  subjects 
of  chronic  jaundice,  usually  without  fever, 

(2)  With  Ik  complete  Obstruction  of  the  Duct. — ^There  is  prosraro 

on  the  duct  or  there  are  gall-stones,  single  or  multiple,  in  the  common  duct  or  fl 
in  the  diverticulum  of  Vater.    The  bile-passages  are  not  so  much  dilatc:«l,  and  " 
the  contents  are  a  bile-stained,  turbid  mucus.    The  gall-bladder  is  rarely  much 
dilated.     In  a  majority  of  all  cases  stones  are  found  in  it. 

The  symptoms  of  this  type  of  catarrhal  angiocholitis  are  sometimes  rerj 
distinctive.  With  it  is  associated  most  frequently  the  io-called  hepatic  inter- 
mittent fever,  recurring  attacks  of  chills,  fever,  and  sweats.  We  need  still 
further  information  about  the  bacteriology  of  these  cases.  In  all  probability 
the  febrile  attacks  are  due  distinctly  to  infection.  I  can  not  too  strongly  em- 
phasize the  point  that  the  recurring  attacks  of  intermittent  fever  do  not  mres- 
sarily  mean  suppurative  angiocholitis.  The  question  will  be  referred  to  again 
under  gall-stones. 

III.  Suppurative  and  ITlcerattve  Akotocholttts. 

The  condition  is  a  diffuse,  purulent  angiwholitis  involving  the  lar^»cr  imd 
smaller  ducts.  In  a  large  proportion  of  all  cases  there  is  associated  suppoim- 
tive  disease  of  the  gall-bladder.  J 
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Etiology. — ^It  is  the  most  serious  of  the  sequels  of  gall-stones.  Occa- 
sionally a  diffuse  suppurative  angiocholitis  follows  the  acute  infectious  chole- 
cystitis; this,  however,  is  rare,  since  fortunately  in  the  latter  condition  the 
cystic  duct  is  usually  occluded.  Cancer  of  the  duct,  foreign  bodies,  such  as 
lumbricoids  or  fish  bones,  are  occasional  causes.  There  may  be  extension  from 
a  suppurative  pylephlebitis.  In  rare  instances  suppurative  cholangitis  occurs 
in  the  acute  infections,  as  pneumonia  and  influenza. 

The  common  duct  is  greatly  dilated  and  may  reach  the  size  of  the  index 
finger  or  the  thumb ;  the  walls  are  thickened,  and  there  may  be  fistulous  com- 
munications with  the  stomach,  colon,  or  duodenum.  The  hepatic  ducts  and 
their  extensions  in  the  liver  are  dilated  and  contain  pus  mixed  with  bile.  On 
section  of  the  liver  small  abscesses  are  seen,  which  correspond  to  the  dilated 
suppurating  ducts.  The  gall-bladder  is  usually  distended,  full  of  pus,  and 
witli  adhesions  to  the  neighboring  parts,  or  it  may  have  perforated. 

Symptoms. — The  symptoms  of  suppurative  cholangitis  are  usually  very 
severe.  A  previous  history  of  gall-stones,  the  development  of  a  septic  fever,  the 
swelling  and  tenderness  of  the  liver,  the  enlargement  of  the  gall-bladder,  and 
the  leucocytosis  are  suggestive  features.  Jaundice  is  always  present,  but  is 
variable.  In  some  cases  it  is  very  intense,  in  others  it  is  slight.  There  may 
be  very  little  pain.  There  is  progressive  emaciation  and  loss  of  strength.  In 
a  recent  case  parotitis  developed  on  the  left  side,  which  subsided  without  sup- 
puration. 

Ulceration,  stricture,  perforation,  and  fistulae  of  the  bile-passages  will  be 
considered  with  gall-stones. 

IV.  Acute  Infectious  Cholecystitis. 

Etiology. — Acute  inflammation  of  the  gall-bladder  is  usually  due  to  bac- 
terial invasion,  with  or  without  the  presence  of  gall-stones.  Three  varieties  or 
grades  may  be  recognized:  The  catarrhal,  the  suppurative,  and  the  phlegmo- 
nous. The  condition  is  very  serious,  difficult  to  diagnose,  often  fatal,  and  may 
recjuire  for  its  relief  prompt  surgical  intervention.  The  cases  associated  with 
gall-stones  have  of  course  long  been  recognized,  but  we  now  know  that  an 
acute  infection  of  the  gall-bladder  leading  to  suppuration,  gangrene,  or  per- 
foration is  by  no  means  infrequent. 

Acute  non-calculous  cholecystitis  is  a  result  of  bacterial  invasion.  The 
colon  bacillus,  the  typhoid  bacillus,  the  pneumococcus  and  staphylococci  and 
streptococci  liave  been  the  organisms  most  often  found.  The  frequency  of 
gall-bladder  infection  in  the  fevers  is  a  point  already  referred  to,  particularly 
in  typhoid  fever. 

Condition  of  the  Gall-bladder. — The  organ  is  usually  distended  and  the 
walls  tense.  Adhesions  may  have  formed  with  the  colon  or  the  omentum.  In 
otluT  instances  perforation  has  taken  place  and  there  is  a  localized  abscess, 
or  in  the  more  fulminant  forms  general  peritonitis.  The  contents  of  the 
organ  are  usually  dark  in  color,  muco-purulent,  purulent,  or  ha?morrhagic. 
In  the  cases  with  acute  phlegmonous  inflammation  there  may  be  a  very  foul 
odor.  As  Richardson  remarks,  the  cystic  duct  is  often  found  closed  even  when 
no  stone  is  impacted.  It  should  be  borne  in  mind  that  in  the  acutely  dis- 
tended gall-l)la<ldor  the  olon^'-ation  and  enlargement  may  take  place  chiefly 
upward  and  inward,  toward  the  foramen  of  Winslow. 
30 
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Symptoms. — Severe  paroxysmal  pain  is,  as  a  rule,  the  first  indication^  most 

commonly  in  the  ri^jrlit  sido  of  the  ahdomen  in  the  region  of  the  liver.  It 
may  be  in  the  epigastrium  or  low  down  in  the  region  of  the  appendix. 
'*  Nau^?a,  vomiting,  rise  of  pulse  and  tcmperatui*e»  proi^tration,  distention  of 
the  abdomen,  rigidity,  general  tenderness  becoming  locahzed"  usually  follow 
(Richardson).  In  fliis  form,  without  gall-stones,  jaundice  is  not  oflen  jire^- 
ent.  The  local  tendenic.ss  is  extrtMue,  but  it  may  Ih?  deceptive  in  it-*  situation. 
Associated  probal>ly  with  the  adhe^sion  and  inrtammat*)ry  processes  l)etwts*ii 
the  gall-bladder  and  the  bowel  are  the  intestinal  symptoms,  and  there  may  be 
complete  stoppage  of  gas  and  faeces;  indeed,  the  operation  for  ac'ut<*  obstruc- 
tion has  been  perforujcd  in  several  cases.  The  distended  gall-bladder  may 
sometimes  lie  felt.     As  sequels  there  may  be  serious  distention  r.r  empyema. 

Diagnosia.^ — The  diagnosis  is  by  no  means  easy.  The  symptom*  may  not 
indicate  the  section  of  the  abdomen  involved.  In  two  of  our  cases  and  in  three 
of  Ric}iardson*s  ajipendicitis  was  diagnosed;  in  two  of  his  cases  acute  inte«- 
tinal  obstruction  was  suspected.  This  was  the  diagnosis  in  a  ca^e  of  acnie 
phlegmonous  cholecystitis  which  I  reported  in  1881.  The  history  of  the  cases 
is  often  a  valuable  guide.  Occurring  during  the  convalescence  from  tj7ihoid 
fever,  after  pneumonia,  or  in  a  patient  with  previons  cholecystitis,  such  a 
group  of  symptoms  as  mentioned  would  be  highly  suggestive.  The  dilTeren- 
tiation  of  the  variety  of  the  cholecystitis  can  not  be  made.  In  tlie  acute  sup- 
purative and  phlegmonous  forms  the  symptoms  are  usually  more  severe,  per- 
foration is  very  apt  to  occur,  with  local  or  general  peritonitis,  and  imlei^s 
operative  measures  are  iindrrtaken  dt^atli  ensues. 

There  is  an  acute  cholecystitis,  probal4y  an  infective  fonn,  in  which  the 
patient  has  recurring  attacks  of  pain  in  the  region  of  the  galUbladtler.  The 
diagnosis  of  gaU-stones  is  made,  but  an  operation  showe  simply  an  enlarged 
gall-bladder  filial  with  mucus  and  bile,  and  the  mucous  membrane  perhaps 
swollen  and  inflamed.  In  some  of  these  cases  gall-stones  may  have  been  pres- 
ent and  have  passed  before  the  operation. 


V.  Cancer  of  the  Bile-pass.voes. 

Females  gnflfer  in  the  proportion  of  3  to  1  (Musser),  or  4  to  1  (Ames). 
In  cases  of  primary  cancer  of  the  bile-duct,  on  the  other  band,  men  and  women 
appear  to  be  about  equally  affected.  In  Mussers  series  iui  per  cent  of  the 
(m«es  occurred  between  the  ages  of  forty  and  seventy.  The  association  of 
malignant  disease  of  the  gall-bladder  with  gall-stones  has  long  l>ei*n  recog- 
nised. The  fact  is  well  put  by  Kclynack  a^  follows:  **  While  gall*stone5  are 
found  in  from  6  to  12  per  cent  of  all  general  eases  (that  is,  coming  to  autopf?y)« 
they  occur  in  association  with  cancer  of  the  gall-bladder  in  from  DO  to  100 
per  cent."    In  Futterer's  serie;5  calcvdi  were  present  in  70  per  cent. 

The  exact  nature  of  tlie  association  is  not  ver}'  cU^ar,  init  it  is  ugually  re- 
garded as  an  effect  of  the  chronic  irritation.  On  the  other  hand,  it  is  urgi*d 
that  the  presence  of  the  malignant  disease  may  itself  favor  the  production  of 
gall-stones,  Histr>logically.  "carcinoma  of  the  gall-bladder  varies  much,  both 
in  the  form  of  the  cells  and  in  their  structural  arrangement ;  it  may  1k»  either 
columnar  or  spheroidal-celled '*  (Rolleston).  The  fundus  is  usually  fiwt 
involve<l  in  the  gall-bladder,  *ind  in  the  ducts  the  ductus  communis  choledochos. 
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When  the  disease  involves  the  gall-hladder,  a  tumor  can  be  detected  ex- 
tending diagonally  downward  and  inward  toward  the  navel,  variable  in  size, 
occasionally  very  large,  due  either  to  great  distention  of  the  gall-bladder  or 
to  involvement  of  contiguous  parts.     It  is  usually  very  firm  and  hard. 

Among  the  important  symptoms  are  jaundice,  which  was  present  in  69 
per  cent  of  Musser's  cases;  pain,  often  of  great  severity  and  paroxysmal  in 
character.  The  pain  and  tenderness  on  pressure  persist  in  the  intervals  be- 
tween the  paroxysmal  attacks.  In  one  of  my  three  cases,  which  Ames  reported, 
there  was  a  very  profound  anaemia,  but  an  absence  of  jaundice  throughout. 
Gall-stones  were  present  in  two  of  the  cases,  and  a  history  of  gall-stone  attacks 
was  obtained  from  the  third.  When  the  liver  becomes  involved  the  picture  is 
that  of  carcinoma  of  the  organ. 

Primary  malignant  disease  in  the  hile-ducts  is  less  common,  and  rarely 
forms  tumors  that  can  be  felt  externally.  The  tumor  is  usually  in  the  com- 
mon duct,  57  of  80  cases  collected  by  Rolleston.  Kelynack  gives  very  fully 
a  number  of  important  points  in  the  differential  diagnosis  between  tumors 
in  the  duct  and  tumors  in  the  gall-bladder.  There  is  usually  an  early,  intense, 
and  persistent  jaundice.  The  dilated  gall-bladder  may  rupture.  At  best  the 
diagnosis  is  very  doubtful,  unless  cleared  up  by  an  exploratory  operation.  A 
very  interesting  form  of  malignant  disease  of  the  ducts  is  that  which  involves 
the  diverticulum  of  Vater.  Rolleston  has  collected  16  cases.  An  elderly 
woman  was  admitted  under  my  care  with  jaundice  of  some  months'  duration, 
without  pain,  with  progressive  emaciation,  and  a  greatly  enlarged  gall-bladder. 
My  colleague,  Halsted,  operated  and  found  obstruction  at  the  orifice  of  the 
common  duct.  He  opened  the  duodenum,  removed  a  cylindrical-celled  epi- 
thelioma of  the  ampulla  of  Vater,  and  stitched  the  common  duct  to  another 
portion  of  the  duodenum.  The  patient  made  an  uninterrupted  recovery,  and, 
fourteen  weeks  after  the  operation,  had  gained  twenty-five  pounds  in  weight 
and  passed  bile  with  the  faeces.  A  year  later  death  occurred  from  secondary 
disease  of  the  head  of  the  pancreas. 

VI.  Stenosis  and  Obstruction  of  the  Bile-ducts. 

Stenosis. — Stenosis  or  complete  occlusion  may  follow  ulceration,  most  com- 
monly after  the  passage  of  a  gall-stone.  In  these  instances  the  obstruction  i& 
usually  situated  low  down  in  the  common  duct.  Instances  are  extremely  rare. 
Foreign  bodies,  such  as  the  seeds  of  various  fruits,  may  enter  the  duct,  and 
occasionally  round  worms  crawl  into  it.  Liver-flukes  and  echinococci  are  rare 
causes  of  obstruction  in  man. 

Obstrnction. — Obstruction  by  pressure  from  without  is  more  frequent. 
Cancer  of  the  head  of  the  pancreas,  less  often  a  chronic  interstitial  inflamma- 
tion, may  compress  the  terminal  portion  of  the  duct;  rarely^ cancer  of  the 
pylorus.  Secondary  involvement  of  the  lymph-glands  of  the  liver  is  a  common 
cause  of  occlusion  of  the  duct,  and  is  met  with  in  many  cases  of  cancer  of  the 
stomach  and  other  abdominal  organs.  Rare  causes  of  obstruction  are  aneu- 
rism of  a  branch  of  the  coeliac  axis  of  the  aorta,  and  pressure  of  very  large 
aMominal  tumors. 

S3nnptoms. — The  s3rmptoms  produced  are  those  of  chronic  obstructive  jaun- 
dice.    At  first,  the  liver  is  usually  enlarged,  but  in  chronic  cases  it  may  be 
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reduced  in  size,  and  be  found  of  a  deeply  bronzed  color.  The  hepatic  inter- 
mittent fever  is  not  often  associated  with  complete  occlusion  of  the  duct  from 
any  cause,  but  it  is  most  frequently  met  with  in  chronic  obstruction  by  gall- 
stones. Permanent  occlusion  of  the  duct  terminates  in  death.  In  a  majority 
of  the  cases  the  conditions  which  lead  to  the  obstruction  are  in  themselves  fatal. 
The  liver,  which  is  not  necessarily  enlarged,  presents  a  moderate  grade  of  cir- 
rhosis. Cases  of  cicatricial  occlusion  may  last  for  years.  A  patient  under  my 
care,  who  was  permanently  jaimdiced  for  nearly  three  years,  had  a  fibroid 
occlusion  of  the  duct. 

BiagnosiB. — The  diagnosis  of  the  nature  of  the  occlusion  is  often  very  diffi- 
cult. A  history  of  colic,  jaundice  of  varying  intensity,  paroxysms  of  pain,  and 
intermittent  fever  points  to  gall-stones.  In  cancerous  obstruction  the  tumor 
mass  can  sometimes  be  felt  in  the  epigastric  region.  In  cases  in  which  the 
lymph-glands  in  the  transverse  fissure  are  cancerous,  the  primary  disease  may 
be  in  the  pelvic  organs  or  the  rectum,  or  there  may  be  a  limited  cancer  of  the 
stomach,  which  has  not  given  any  symptoms.  In  these  cases  the  examination 
of  the  other  lymphatic  glands  may  be  of  value.  In  a  man  who  came  under 
observation  with  a  jaundice  of  seven  weeks'  duration,  believed  to  be  catarrhal 
(as  the  patient's  general  condition  was  good  and  he  was  not  said  to  have  lost 
flesh),  a  small  nodular  mass  was  detected  at  the  navel,  which  on  removal 
proved  to  be  scirrhus.  Involvement  of  the  clavicular  groups  of  lymph-glands 
may  also  be  serviceable  in  diagnosis.  The  gall-bladder  is  usually  enlarged  in 
obstruction  of  the  common  duct,  except  in  the  cases  of  gall-stones  (Courvoi- 
sier's  law).  Great  and  progressive  enlargement  of  the  liver  with  jaundice 
and  moderate  continued  fever  is  more  commonly  met  with  in  cancer. 

Congenital  ohUteration  of  the  ducts  is  an  interesting  condition,  of  which 
there  are  some  60  or  70  cases  on  record.  It  may  occur  in  several  members 
of  one  family.  Spontaneous  haemorrhages  are  frequent,  particularly  from  the 
navel.  The  subjects  may  live  for  three  or  even  eight  weeks.  The  liver  is  usu- 
ally cirrhotic  and  the  spleen  is  enlarged.  Rolleston  suggests  that  the  disease 
is  primarily  a  congenital  cirrhosis  with  consecutive  involvement  of  the  duets. 
For  a  recent  careful  consideration  of  the  subject,  see  Jolm  Thomson's  article 
in  AUbutt's  System  of  Medicine. 

VI.     CHOLELITHIASIS. 

Xo  chapter  in  medicine  is  more  interesting  than  that  which  deals  with  the 
question  of  gall-stones.  Few  affections  present  so  many  points  for  study — 
chemieal,  bacteriological,  pathological,  and  clinical.  The  past  few  years  have 
seen  a  gvrat  advance  in  our  knowledge  in  two  directions :  First,  as  to  the  mode 
of  formation  of  the  stones,  and.  secondly,  as  to  the  surgical  treatment  of  the 
cases.  The  recent  study  of  the  origin  of  stones  dates  from  XaumTi's  work  in 
1891.  Marion  Sims's  suggestion  that  .gall-stones  came  within  the  sphere  of 
the  surgeon  has  been  most  fruitful. 

Origfin  of  Gall-stones. — Two  important  points  with  reference  to  the  for- 
mation of  calculi  in  the  bile-passages  were  brought  out  by  Xaunvn:  (a)  The 
origin  of  the  eholesterin  of  the  bile,  as  well  as  of  the  lime  salts  from  the  mu- 
cous membrane  of  the  biliarv  passages,  particularly  when  inflamed;  and  (b) 
the  remarkable  association  of  micro-organisms  with  gall-stones.     It  is  stated 
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that  Bristowe  first  noticed  the  origin  of  cholesterin  in  the  gall-bladder  itself, 
but  Naunyn's  observations  showed  that  both  the  cholesterin  and  the  lime  were 
in  great  part  a  production  of  the  mucosa  of  the  gall-bladder  and  of  the  bile- 
ducts,  particularly  when  in  a  condition  of  catarrhal  inflammation  excited  by 
the  presence  of  microbes.  According  to  the  views  of  this  author,  the  lithoge- 
nous  catarrh  (which,  by  the  way,  is  quite  an  old  idea)  modifies  materially  the 
chemical  constitution  of  the  bile  and  favors  the  deposition  about  epithelial 
debris  and  bacteria  of  the  insoluble  salts  of  lime  in  combination  with  the  bili- 
rubin. Welch  and  others  have  demonstrated  the  presence  of  micro-organisms 
in  the  centre  of  gall-stones.  Three  additional  points  of  interest  may  be  re- 
ferred to : 

First,  the  demonstration  that  the  gall-bladder  is  a  peculiarly  favorable 
habitat  for  micro-organisms.  The  colon  bacilli,  staphylococci,  streptococci, 
pneumococci,  and  the  typhoid  bacilli  have  all  been  found  here  under  varying 
conditions  of  the  bile.  A  remarkable  fact  is  the  length  of  time  that  they  may 
live  in  the  gall-bladder,  as  was  first  demonstrated  by  Blachstein  in  Welch's 
laboratory.  The  typhoid  bacillus  has  been  isolated  in  pure  culture  seven  yeara 
after  an  attack. 

Secondly,  the  experimental  production  of  gall-stones  has  been  successfully 
accomplished  by  Gilbert  and  Foumier  by  injecting  micro-organisms  into  the 
gall-bladder  of  animals. 

Thirdly,  the  association  of  gall-stones  with  the  specific  fevers.  Bemheim, 
in  1889,  first  called  attention  to  the  frequency  of  gall-stone  attacks  after 
typhoid.  Since  that  time  Dufort  has  collected  a  series  of  cases,  and  Chiari, 
^lason,  and  Camac  have  called  attention  to  the  great  frequency  of  gall-bladder 
complications  during  and  after  this  disease. 

While  it  is  probable  that  a  lithogenous  catarrh,  induced  by  micro-organ- 
isms, is  the  most  important  single  factor,  there  are  other  accessory  causes  of 
great  moment. 

Country. — Gall-stones  are  less  frequent  in  the  United  States  than  in  Ger- 
many, 6.94  to  12  per  cent  (Mosher).  They  are  less  common  in  England  than 
on  the  Continent.     Cholelithiasis  is  found  in  India. 

Age. — Nearly  50  per  cent  of  all  the  cases  occur  in  persons  above  forty 
years  of  age.  They  are  rare  under  twenty-five.  They  have  been  met  with  in 
the  new-bom,  and  in  infants  (John  Thomson). 

Sex. — Three-fourths  of  the  cases  occur  in  women.  Pregnancy  has  an  im- 
portant influence.  Naunyn  states  that  90  per  cent  of  women  with  gall-stones 
have  borne  children. 

All  conditions  which  favor  stagnation  of  bile  in  the  gall-bladder  predispose 
to  the  formation  of  stones.  Among  these  may  be  mentioned  corset-wearing, 
enteroptosis,  nephroptosis,  and  occupations  requiring  a  '*  leaning  forward " 
position.  Lack  of  exercise,  sedentary  occupations,  particularly  when  com- 
bined with  over-indulgence  in  food,  constipation,  depressing  mental  emotions 
are  also  to  be  regarded  as  favoring  circumstances.  The  belief  prevailed  for- 
merly that  there  was  a  lithiac  diathesis  closely  allied  to  that  of  gout. 

Physical  Characters  of  Gall-stones. — They  may  be  single,  in  which  case 
the  stone  is  usually  ovoid  and  may  attain  a  very  large  size.  Instances  are  on 
record  of  gall-stones  measuring  more  than  5  inches  in  length.  They  may  be 
extremely  numerous,  ranging  from  a  score  to  several  hundreds  or  even  several 
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tlioueandg,  in  which  case  the  stones  are  very  small*  When  moderately  numer- 
ous, they  show  eigns  of  mutual  pressure  and  have  a  polygonal  form,  with 
smooth  facets;  occasionally,  however,  five  or  six  gall-stone^s  of  medium  size  are 
met  with  in  the  bladder  which  are  round  or  ovoid  and  without  facets.  Tliey 
are  sometimes  mulberry -shaped  and  very  dark,  cont^isting  largely  of  bile-pig- 
ments. Again  there  are  small,  black  calculi,  rough  and  irregular  in  shape^ 
and  varying  in  size  from  grains  of  sand  to  small  shot.  Thej^e  are  sometimee 
kno^vn  as  gall-siand.  On  section,  a  calculus  contains  a  nucleus,  wliieh  consists 
of  bile-pigment,  rarely  a  foreign  body.  The  greater  portion  of  the  stone  is 
made  up  of  cholesterin,  which  may  form  the  entire  calculus  and  is  arranged 
in  concentric  lamina*  showing  also  radiating  lines.  Salts  of  lime  and  mag- 
nesia, bile  acids,  fatty  acids,  and  traces  of  iron  and  copfjer  are  also  found  in 
them.  Most  gall-stones  consist  of  from  70  to  80  per  cent  of  ehole^terin,  in 
either  the  amorphous  or  the  crystalline  form.  As  above  stated,  it  is  sometimes 
pure,  but  more  commonly  it  is  mixed  with  the  bile-pigment  The  outer  layer 
of  the  stone  is  usually  harder  and  brownish  in  color,  and  contains  a  larger  pro- 
portion of  lime  salts. 

The  Stmt  of  Formoiion. — Within  the  liver  it?ielf  cidcuH  are  occasionally 
found,  but  are  here  usually  small  and  not  abundant,  and  in  the  form  of  ovoid, 
greenish-black  grains.  A  large  majority  of  all  calculi  are  formed  within  the 
gall-bladder.  The  stones  in  the  larger  ducts  have  usually  had  their  origin  in 
the  gall-bladder. 

Symptoms. — In  a  majority  of  the  cases,  gall-stones  cause  no  s^nnptoms. 
The  gall-bladder  will  tolerate  the  presence  of  large  numt)ers  for  an  indefinite 
period  of  time,  and  post-mortem  examinations  show  that  they  are  presc?nt  in 
2r5  per  cent  of  all  women  over  sixty  years  of  age  (  Xaunyn). 

The  French  writers  have  suggested  a  useful  division,  dealing  with  the  main 
Bymptoins  of  cholelithiasiii,  into  (1)  the  aseptic,  mechanical  accidents  in  con- 
setjuenee  of  migration  of  the  stone  or  of  obstruction,  cither  in  the  ducts  or  in 
the  intestines;  (2)  the  septic,  infectious  accidents,  either  local  (the  angio- 
cholitis  and  cholecystitis  w^ith  empyema  of  the  gall-bladder,  and  the  fistula*  and 
abscess  of  the  liver  and  infection  of  the  neighboring  parts)  or  general,  the 
biliary  fever  and  the  secondary  visceral  lesions. 

It  will  he  better,  perhaps,  to  consider  cholelithiasis  under  the  following 
headings :  The  symptoms  produced  by  the  passage  of  a  stone  through  the  duct« 
— biliary  colic;  the  effects  of  permanent  plugging  of  the  cystic  duct;  of  tlio 
stone  in  the  common  duct ;  and  the  more  remote  etfecti;,  due  to  ulceration,  per- 
foration, and  the  establishment  of  fistulre. 

1.  Biliary  Colio. — Gall-stones  may  become  cn£ragcd  in  the  cvstic  or  the 
common  duct  without  prf>ducing  pain  or  severe  symptoms.  More  commonly 
the  passage  of  a  stone  excites  the  violent  symptoms  known  as  biliary  colic.  The 
attack  sets  in  abruptly  with  agonizing  pain  in  the  right  hypochondriac  rcgioo, 
which  radiates  to  the  shoulder,  or  is  very  intense  in  the  epigastric  and  in  the 
lower  thoracic  regions.  It  is  often  associated  with  a  rigor  and  a  rise  in  tem- 
perature from  102''  to  103°.  The  pain  is  usually  so  intense  that  the  patient 
rolls  alK>ut  in  agony.  There  are  vomiting,  profuse  sweating,  and  great  depres- 
sion of  the  circulation.  There  may  be  marked  tenderness  in  the  re^on  of  the 
liver,  which  may  be  enlarged,  and  the  gall-bladder  may  become  palpable  and 
very  tender*    In  other  case^  the  fever  is  more  marked.    The  spleen  ia  enlarged 
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(Naunyn)  and  the  urine  contains  albumin  with  red  blood-corpuscles.  Ortner 
holds  that  cholecystitis  acuta,  occurring  in  connection  with  gall-stones,  is  a 
septic  (bacterial)  infection  of  the  bile-passages.  The  symptoms  of  acute  infec- 
tious cholecystitis  and  those  of  what  we  call  gall-stone  colic  are  very  similar, 
and  surgeons  have  frequently  performed  cholecystotomy  for  the  former  condi- 
tion, believing  calculi  were  present.  In  a  large  number  of  the  cases  jaundice 
develops,  but  it  is  not  a  necessary  symptom.  Of  course  it  does  not  occur  dur- 
ing the  passage  of  the  stone  through  the  cystic  duct,  but  only  when  it  becomes 
lodged  in  the  common  duct.  The  pain  is  due  (a)  to  the  slow  progress  in  the 
cystic  duct,  in  which  the  stone  takes  a  rotary  course  owing  to  the  arrangement 
of  the  Heisterian  valve;  (^)  to  the  acute  inflammation  which  usually  accom- 
panies an  attack;  (c)  to  the  stretching  and  distention  of  the  gall-bladder  by 
retained  secretions. 

The  attack  varies  in  duration.  It  may  last  for  a  few  hours,  several  days, 
or  even  a  week  or  more.  If  the  stone  becomes  impacted  in  the  orifice  of  the 
common  duct,  the  jaundice  becomes  intense;  much  more  commonly  it  is  a 
slight  transient  icterus.  The  attack  of  colic  may  be  repeated  at  intervals 
for  some  time,  but  finally  the  stone  passes  and  the  symptoms  rapidly  dis- 
appear. 

Occasionally  accidents  occur,  such  as  rupture  of  the  duct  with  fatal  peri- 
tonitis. Fatal  syncope  during  an  attack,  and  the  occurrence  of  repeated  con- 
vulsive seizures  have  come  under  my  observation.  These  are,  however,  rare 
events.  Palpitation  and  distress  about  the  heart  may  be  present,  and  occa- 
sionally a  mitral  murmur  occurs  during  the  paroxysm,  but  the  cardiac  condi- 
tions described  by  some  writers  as  coming  on  acutely  in  biliary  colic  are  possi- 
bly pre-existent  in  these  patients. 

The  diagnosis  of  acute  hepatic  colic  is  generally  easy.  The  pain  is  in  the 
upper  abdominal  and  thoracic  regions,  whereas  the  pain  in  nephritic  colic  is 
in  the  lower  abdomen.  A  chill,  with  fever,  is  much  more  frequent  in  biliary 
colic  than  in  gastralgia,  with  which  it  is  liable,  at  times,  to  be  confounded. 
A  history  of  previous  attacks  is  an  important  guide,  and  the  occurrence  of 
jaundice,  however  slight,  determines  the  diagnosis.  To  look  for  the  gall-stones,  * 
the  stools  should  be  thoroughly  mixed  with  water  and  carefully  filtered  through 
a  narrow-meshed  sieve.  Pseudo-biliary  colic  is  not  infrequently  met  with  in 
nervous  women,  and  the  diagnosis  of  gall-stones  made.  This  nervous  hepatic 
colic  may  be  periodical ;  the  pain  may  be  in  the  right  side  and  radiating;  some- 
times associated  with  other  nervous  phenomena,  often  excited  by  emotion,  tire, 
or  excesses.  The  liver  may  be  tender,  but  there  are  neither  icterus  nor  inflam- 
matory conditions.  The  combination  of  colic  and  jaundice,  so  distinctive  of 
gall-stones,  is  not  always  present.  The  pains  may  be  not  colicky,  but  more 
constant  and  dragging  in  character.  Of  50  cases  operated  upon  by  Riedel,  10 
had  not  had  colic,  only  14  presented  a  gall-bladder  tumor,  while  a  majority 
had  not  had  jaundice.  A  remarkable  xanthoma  of  the  bile-passages  has  been 
found  in  association  with  hepatic  colic.  I  have  already  spoken  of  the  diagno- 
sis of  acute  cholecystitis  from  appendicitis  and  obstruction  of  the  bowels.  Re- 
curring attacks  of  pain  in  the  region  of  the  liver  may  follow  adhesions  between 
the  gall-bladder  and  adjacent  parts. 

2.  Obstruction  of  the  Cystic  Duct. — The  effects  may  be  thus  enumer- 
ated: 
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(a)  Dilatation  of  the  gall-bladder — hydrops  vesicaB  felleae.  In  acute  ob- 
struction the  contents  are  bile  mixed  with  much  mucus  or  muco-purulent  mate- 
rial. In  chronic  obstruction  the  bile  is  replaced  by  a  clear  fluid  mucus.  This 
is  an  important  point  in  diagnosis^  particiilarly  as  a  dropsical  gall-bladder  may 
form  a  very  large  tumor.  The  reaction  is  not  always  constant.  It  is  either 
alkaline  or  neutral ;  the  consistence  is  thin  and  mucoid.  Albumin  is  usually 
present.  A  dilated  gall-bladder  may  reach  an  enormous  size,  and  in  one  in- 
stance Tait  found  it  occupvdng  the  greater  part  of  the  abdomen.  In  such 
cases,  as  is  not  unnatural,  it  has  been  mistaken  for  an  ovarian  tumor.  I  have 
described  a  case  in  which  it  was  attached  to  the  right  broad  ligament.  The 
dilated  gall-bladder  can  usually  be  felt  below  the  edge  of  the  liver,  and  in  many 
instances  it  has  a  characteristic  outline  like  a  gourd.  An  enlarged  and  relaxed 
organ  may  not  be  palpable,  and  in  acute  cases  the  distention  may  be  upward 
toward  the  hilus  of  the  liver.  The  dilated  gall-bladder  usually  projects  directly 
downward,  rarely  to  one  side  or  the  other,  though  occasionally  toward  the  mid- 
dle line.  It  may  reach  below  the  navel,  and  in  persons  with  thin  walls  the 
outline  can  be  accurately  defined.  Riedel  has  called  attention  to  a  tongue-like 
projection  of  the  anterior  margin  of  the  right  lobe  in  connection  with  enlarged 
gall-bladder.  It  is  to  be  remembered  that  distention  of  the  gall-bladder  may 
occur  without  jaundice;  indeed,  the  greatest  enlargement  has  been  met  with 
in  such  cases. 

Gall-stone  crepitus  may  be  felt  when  the  bladder  is  very  full  of  stones  and 
its  walls  not  very  tense.  It  is  rarely  well  felt  unless  the  abdominal  walls  are 
much  relaxed.  It  may  be  found  in  patients  who  have  never  had  any  symptoms 
of  cholelithiasis. 

(b)  Acute  cholecystitis.  The  simple  form  is  common,  and  to  it  are  due 
probably  very  many  of  the  symptoms  of  the  gall-stone  attack.  Phlegmonous 
cholecystitis  is  rare;  only  seven  instances  are  found  in  the  enormous  statis- 
tics of  Courvoisier.  It  is,  however,  much  more  common  tlian  these  figures 
indicate.    Perforation  may  occur  with  fatal  peritonitis. 

(c)  Suppurative  cholecystitis,  empyema  of  the  gall-bladder,  is  much  more 
Cominon,  and  in  the  great  majority  of  cases  is  associated  with  gall-stones — il 
m  55  cases  (Courvoisier).  There  may  be  enormous  dilatation,  and  over  a  litre 
of  ])us  lias  been  found.  Perforation  and  the  formation  of  abscesses  in  the 
neighborhood  are  not  uncommon. 

(d)  Calrification  of  tlie  gall-bladder  is  commonly  a  termination  of  the 
previous  condition.  There  are  two  sej)arate  forms:  incrustation  of  the  mucosa 
with  lime  salts  and  the  true  infiltration  of  the  wall  with  lime,  the  so-called 
ossification. 

(e)  Atrophy  of  the  gall-bladder.  This  is  by  no  means  uncommon.  The 
organ  shrinks  into  a  small  fibroid  mass,  not  lar<rer,  |)erluips,  than  a  good-sizeil 
pea  or  walnut,  or  even  has  the  form  of  a  narrow  fibrous  string ;  more  (Com- 
monly the  gall-bladder  tightly  embraces  a  stone.  This  condition  is  usually 
preceded  by  hydrops  of  the  bladder. 

Occasionally  the  gall-bladder  presents  diverticula,  which  may  be  cut  off 
from  the  main  portion,  and  usually  contain  calculi. 

(3)  OBSTurcTiox  OF  TiiK  CoMMox  Di'CT. — Thcrc  may  be  a  single  stone 
tightly  wedged  in  the  duct  in  any  ])art  of  its  course,  or  a  series  of  stones, 
sometimes  extending  into  both  hepatic  and  cystic  ducts,  or  a  stone  lies  in 
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the  diverticulum  of  Vater.  There  are  three  groups  of  cases:  (a)  In  rare  in- 
stances a  stone  tightly  corks  the  common  duct,  causing  permanent  occlusion; 
or  it  may  partly  rest  in  the  cystic  duct,  and  may  have  caused  thickening  of 
the  junction  of  the  ducts ;  or  a  big  stone  may  compress  the  hepatic  or  upper 
part  of  the  common  duct.  The  jaundice  is  deep  and  enduring,  and  there  are 
no  septic  features.  The  pains,  the  previous  attacks  of  colic,  and  the  absence 
of  enlarged  gall-bladder  help  to  separate  the  condition  from  obstruction  by 
new  growths,  although  it  can  not  be  differentiated  with  certainty.  The  ducts 
are  usually  much  dilated  and  everywhere  contain  a  clear  mucoid  fluid. 

(b)  Incomplete  obstruction,  with  infective  cholangitis.  There  may  be  a 
series  of  stones  in  the  common  duct,  a  single  stone  which  is  freely  movable, 
or  a  stone  (ball- valve  stone)  in  the  diverticulum  of  Vater.  These  conditions 
may  be  met  with  at  autopsy,  without  the  subjects  having  had  s3maptoms  point- 
ing to  gall-stones;  but  in  a  majority  of  cases  there  are  very  characteristic 
features. 

The  common  duct  may  be  as  large  as  the  thimib;  the  hepatic  duct  and 
its  branches  through  the  liver  may  be  greatly  dilated,  and  the  distention  may 
be  even  apparent  beneath  the  liver  capsule.  Great  enlargement  of  the  gall- 
bladder is  rarer.  The  mucous  membrane  of  the  ducts  is  usually  smooth  and 
clear,  and  the  contents  consist  of  a  thin,  slightly  turbid  bile-stained  mucus. 

Naunyn  has  given  the  following  as  the  distinguishing  signs  of  stone  iu 
the  common  duct :  "  ( 1 )  The  continuous  or  occasional  presence  of  bile  in 
the  faeces;  (2)  distinct  variations  in  the  intensity  of  the  jaundice;  (3)  normal 
size  or  only  slight  enlargement  of  the  liver;  (4)  absence  of  distention  of  the 
gall-bladder;  (5)  enlargement  of  the  spleen;  (6)  absence  of  ascites;  (7)  pres- 
ence of  febrile  disturbance;  and  (8)  duration  of  the  jaundice  for  more  than 
a  year/' 

In  connection  with  the  ball-valve  stone,  which  is  most  commonly  found 
in  the  diverticulum  of  Vater,  though  it  may  be  in  the  common  duct  itself, 
there  is  a  special  symptom  group:  (a)  Ague-like  paroxysms,  chills,  fever,  and 
sweating;  the  hepatic  intermittent  fever  of  Charcot;  (b)  jaundice  of  varying 
intensity,  which  persists  for  months  or  even  years,  and  deepens  after  each  par- 
oxysm; (c)  at  the  time  of  the  paroxysm,  pains  in  the  region  of  the  liver  with 
gastric  disturbance.  These  symptoms  may  continue  on  and  off  for  three  or 
four  years,  without  the  development  of  suppurative  cholangitis.  In  one  of 
my  cases  the  jaundice  and  recurring  hepatic  intermittent  fever  existed  from 
July,  1879,  untU  August,  1882;  the  patient  recovered  and  still  lives.  The 
condition  has  lasted  from  eight  months  to  three  years.  The  rigors  are 
of  intense  severity,  and  the  temperature  rises  to  103°  or  105°.  The  chills 
may  recur  daily  for  weeks,  and  present  a  tertian  or  quartan  type,  so  that 
they  are  often  attributed  to  malaria,  with  which,  however,  they  have  no  con- 
nection. The  jaundice  is  variable,  and  deepens  after  each  paroxysm.  The 
itching  may  be  most  intense.  Pain,  which  is  sometimes  severe  and  colicky, 
does  not  alwa3rs  occur.  There  may  be  marked  vomiting  and  nausea.  As  a 
rule  there  is  no  progressive  deterioration  of  health.  In  the  intervals  between 
the  attacks  the  temperature  is  normal. 

The  clinical  history  and  the  post-mortem  examinations  in  my  cases  show 
conclusively  that  this  condition  may  persist  for  years  without  a  trace  of  sup- 
puration within  the  ducts.    There  must,  however,  be  an  infection,  such  as  may 
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exist  for  years  in  the  rfall -bladder,  without  causing  guppuration.  It  is  prob- 
able that  the  toxic  B3^mptonis  develop  only  when  a  certain  grade  of  teni*ioa 
is  reached. 

An  interesting  and  valuable  diagnostic  point  is  the  absence  of  dilatation 
of  the  gall-bladder  in  cases  of  obi>tructiou  from  stone — ^Courvoisiers  rule. 
Ecklin,  who  has  recentiv  reviewed  this  point,  finds  that  of  172  cases  of  obstruc- 
tion of  the  common  duct  by  calculus  in  34  the  gall-bhulder  wa^  nonnaL  in  110 
it  was  coiitrat'tetL  and  in  2S  it  was  dilated,  01  Ki*J  cases  of  occlusion  of  the 
coiiimnn  duct  from  other  causes  the  gall-bladder  was  normal  in  9,  shrunken 
in  9,  and  dilated  in  121. 

(c)  Incomplete  objitruciion,  wiik  suppurative  cholangitis.  When  suppu- 
rative cholangitis  exists  the  mucosa  is  thickened,  often  eroded  or  ulcerateii ; 
there  may  l>e  extensive  suppuration  in  the  ducts  throughout  the  liver,  and  even 
empyema  of  the  gall-bladder.  Occasionally  the  suppuration  extends  beyond 
the  ducts,  and  there  is  localized  liver  abscess,  or  there  is  perforation  of  the 
gall-bladder  with  the  formation  of  abscess  between  the  liver  and  stomach. 

Clinically  it  is  characterizefl  by  a  fever  wiiich  may  l>e  intermittent,  but 
more  commonly  is  remittent  and  without  prolonged  intervals  of  apyrexia. 
The  jaundice  is  rarely  so  intense,  nor  do  we  see  the  deepening  of  the  color 
after  the  paroxysms.  There  is  usually  gi*eater  enlargement  of  the  liver,  and 
tenderness  and  more  definite  signs  of  septicaemia.  The  cases  run  a  shorter 
course,  and  recovery  never  takes  place. 

(4)  The  Moub  Heaiote  Effects  of  Gall-stoxes,— (n)  BiVuinj  FvftnUr* 
These  are  not  uncommon.  There  may,  for  instance,  be  abnormal  communica- 
tion between  the  gall-blndder  and  the  hepatic  duct  or  the  gall-bladder  and  a 
cavity  in  the  liver  itnelf,  ilore  rarely  perforation  occurs  betw^een  the  common 
duct  and  the  portal  vein.  Of  this  there  are  at  least  four  instances  on  record, 
among  tliem  the  celebrated  ease  of  Ignatius  Loyola.  Perforation  into  the 
abdominal  cavity  is  not  uncommon;  111)  cases  exist  in  the  literature  (Cour- 
voisier),  in  70  of  which  the  rupture  occurred  directly  into  the  peritoneal  cav- 
ity; in  49  there  was  an  encapsulated  abscess.  Perforation  may  take  yilaoe 
from  an  intrahepatic  branch  or  from  the  hepatic,  eomnion,  or  cyatic  due 
Perforation  from  the  gall-bladder  is  the  most  common. 

Fistulous  communications  between  the  bile-passagCf^  and  the  gastr^inte 
tinal  canal  are  frequent.  Openings  into  the  stomach  are  rare.  Bet^veen  the 
flnodenum  and  I lile- passages  they  are  mueli  more  common.  Courvoisier  has 
collected  lU  instances  of  communication  between  the  ductus  communis  and 
the  duodenum,  and  73  cases  bet^reen  the  gall-bladder  and  the  duodenum. 
Communication  with  the  ileum  and  jejunum  is  extremely  rare.  Of  fistulous 
o]>ening  into  the  colon  39  cases  are  on  record.  Thei^e  conmiunications  can 
rarely  be  diagnosed ;  they  may  be  present  without  any  svinptoms  whatincr. 
It  is  probably  by  ulceration  into  the  ducHlenum  or  colon  that  the  large  gall- 
stones escape. 

Occasionally  the  urinary  passages  may  be  opened  into  and  the  stones  mar 
be  found  in  the  bladder.  Many  instances  are  on  record  of  listidae  between 
the  bile-passages  and  the  lungs*  Coun^oisier  has  collected  24  eases,  to  which 
list  J.  E.  Graham  has  added  10,  inchidrng  2  cases  of  his  own.  (Tranfi*  of 
Assoc,  of  Am,  Physicians,  xiii.)  Bile  may  be  coughed  up  mth  the  expec- 
toration, sometimes  in  considerable  quantities- 
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Of  all  fistulous  communications  the  external  or  cutaneous  is  the  most  com- 
mon. Courvoisier's  statistics  number  184  cases,  in  50  per  cent  of  which  the 
perforation  took  place  in  the  right  hypochondrium ;  in  29  per  cent  in  the 
region  of  the  navel.  The  number  of  stones  discharged  varied  from  one  or 
two  to  many  hundreds.  Eecovery  took  place  in  78  cases;  some  with,  some 
without  operation. 

(b)  Obstruction  of  the  Bowel  by  Gall-stones, — Reference  has  already  been 
made  to  this ;  its  frequency  appears  from  the  fact  that  of  295  cases  of  obstruc- 
tion, occurring  during  eight  years,  analyzed  by  Fitz,  23  were  by  gall-stone. 
Courvoisier's  statistics  give  a  total  number  of  131  cases,  in  6  of  which  the 
calculi  had  a  peculiar  situation,  as  in  a  diverticulum  or  in  the  appendix.  Of 
the  remaining  125  cases,  in  70  the  stone  was  spontaneously  passed,  usually 
with  severe  symptoms.  The  post-mortem  reports  show  that  in  some  of  these 
cases  even  very  large  stones  have  passed  per  viam  naturalem,  as  the  gall-duct 
has  been  enormously  distended,  its  orifice  admitting  the  finger  freely.  This, 
however,  is  extremely  rare.  The  stones  have  been  found  most  commonly  in 
the  ileum.   ' 

Treatment  of  Gall-stoneB  and  their  Effects. — In  an  attack  of  biliary  colic 
the  patient  should  be  kept  under  morphia,  given  hypodermically,  in  quarter- 
grain  doses.  In  an  agonizing  paroxysm  it  is  well  to  give  a  whiff  or  two  of  chlo- 
roform until  the  morphia  has  had  time  to  act.  Great  relief  is  experienced 
from  the  hot  bath  and  from  fomentations  in  the  region  of  the  liver.  The 
patient  should  be  given  laxatives  and  should  drink  copiously  of  alkaline 
mineral  waters.  Olive  oil  has  proved  useless  in  my  hands.  When  taken  in 
large  quantities,  fatty  concretions  are  passed  with  the  stools,  which  have  been 
regarded  as  calculi ;  and  concretions  due  to  eating  pears  have  been  also  mis- 
taken, particularly  when  associated  with  colic  attacks.  Since  the  days  of 
Durande,  whose  mixture  of  ether  and  turpentine  is  still  largely  used  in  France, 
various  remedies  have  been  advised  to  dissolve  the  stones  within  the  gall-blad- 
der, none  of  which  are  efficacious. 

The  diet  should  be  regulated,  the  patient  should  take  regular  exercise  and 
avoid,  as  much  as  possible,  the  starchy  and  saccharine  foods.  The  soda  salts 
recommended  by  Prout  are  believed  to  prevent  the  concentration  of  the  bile 
and  the  formation  of  gall-stones.  Either  the  sulphate  or  the  phosphate  may 
l)e  taken  in  doses  of  from  1  to  2  drachms  daily.  For  the  intolerable  itching 
McCall  Anderson's  dusting  powder  may  be  used :  starch,  an  ounce ;  camphor, 
a  drachm  and  a  half;  and  oxide  of  zinc,  half  an  ounce.  Some  of  this  should 
be  finely  dusted  over  the  skin  with  a  powder-puff.  Powdering  with  starch, 
strong  alkaline  baths  (hot),  pilocarpin  hypodermically  (gr.  J-J),  and  anti- 
pyrin  (gr.  viij),  may  be  tried.  Ichthyol  and  lanolin  ointment  sometimes  gives 
relief. 

Exploratory  puncture,  as  practised  by  the  elder  Pepper,  in  1857,  in  a  case  of 
empyema  of  the  gall-bladder,  and  by  Bartholow  in  1878  is  not  now  often  done. 
Aspiration  is  usually  a  safe  procedure,  though  a  fatal  result  has  followed. 

The  surgical  treatment  of  gall-stones  has  of  late  years  made  rapid  prog- 
ress. The  operation  of  cholecystotomy,  or  opening  the  gall-bladder  and  remov- 
ing the  stones,  which  was  advised  by  Sims,  has  been  remarkably  successful. 
The  removal  of  the  gall-bladder,  cholecystectomy,  has  also  been  practised  with 
success.     The  indications  for  operation  are:  {a)  Repeated  attacks  of  gall-stone 
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colic.  The  operation  is  now  attended  with  such  slight  risk  that  the  patient 
is  much  safer  in  the  hands  of  a  surgeon  than  when  left  to  Nature,  with  the 
feeble  assistance  of  drugs  and  mineral  waters,  (b)  The  presence  of  a  dis- 
tended gall-bladder,  associated  with  attacks  of  pain  or  with  fever,  (c)  When 
a  gall-stone  is  permanently  lodged  in  the  common  duct,  and  the  group  of 
symptoms  above  described  are  present,  the  question,  then,  of  advising  opera- 
tion depends  largely  upon  the  personal  methods  and  success  of  the  surgeon 
who  is  available. 

In  1,000  consecutive  operations  for  gall-stone  disease  the  brothers  Mayo,, 
of  Eochester,  Minn.,  had  50  deaths,  5  per  cent.  In  673  cases  of  cholecystot- 
omy  the  mortality  was  only  2.4  per  cent.  In  186  cholecystectomies  the  mor- 
tality was  4.3  per  cent.  In  137  operations  for  stone  in  the  common  duct  the 
mortality  was  11  per  cent. 

Vn.    THE   CIBItHOSES   OF   THE   LiVJSJbt. 

General  Considerations. — The  many  forms  of  cirrhoses  of  the  liver  have- 
one  feature  in  common — an  increase  in  the  connective  tissue  of  the  organ. 
In  fact,  we  use  the  term  cirrhosis  (by  which  Laennec  characterized  the  tawny, 
yellow  color  of  the  common  atrophic  form)  to  indicate  similar  changes  in 
other  organs. 

The  cirrhoses  may  be  classified,  etiologically,  according  to  the  supposed 
causation:  anatomically,  according  to  the  structure  primarily  involved;  or 
clinically,  according  to  certain  special  symptoms. 

Etiologfical  Classification. — 1.  Toxic  Cirrhosis. — Alcohol  is  the  chief  cause 
of  cirrhosis  of  the  liver.  Other  poisons,  such  as  lead  and  the  toxic  products 
of  faulty  metabolism  in  gout,  diabetes,  rickets,  and  indigestion,  play  a  minor 
role, 

2.  Infectious  Cirrhoses. — With  many  of  the  specific  fevers  necrotic 
changCvS  occur  in  the  liver  which,  when  wide-spread,  may  be  followed  by  cirrho- 
sis. Possibly  the  hypertrophic  cirrhosis  of  Hanot  and  other  forms  met  with 
in  early  life  are  due  to  infection.  The  malarial  cirrhosis  is  a  well-recognized 
variety.    The  syphilitic  poison  produces  a  very  characteristic  form. 

3.  Cirrhosis  from  chronic  congestion  of  the  blood-vessels  in  heart-disease 
— the  cardiac  liver. 

4.  Cirrhosis  from  chronic  obstruction  of  the  bile-ducts,  a  form  of  ver}' 
slight  clinical  interest.  In  anthracosis  the  carbon  pigment  may  reach  the  liver 
in  large  quantities  and  be  deposited  in  the  connective  tissue  about  the  portal 
canal,  leading  to  cirrhosis  (Welch). 

Anatomical  Classification. — 1.  Vascular  cirrhoses^  in  which  the  new 
growth  of  connective  tissue  has  its  starting  point  al)out  the  finer  branches  of 
the  portal  or  hepatic  veins. 

2.  Biliary  cirrhoses,  in  which  the  process  is  supjK>sed  to  begin  about  the  * 
finer  bile-ducts,  as  in  the  hypertrophic  cirrhosis  of  Hanot  and  in  the  form  from 
obstruction  of  the  larger  ducts. 

3.  Capsular  cirrhoses,  a  perihepatitis  loading  to  great  thickening  of  the  cap- 
sule and  reduction  in  the  volume  of  the  liver. 

Clinical  Classification. — For  practical  purposes  we  may  recognize  the  fol- 
lowing varieties  of  cirrhosis  of  the  liver : 
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1.  The  alcoholic  cirrhosis  of  Laennec,  including  with  this  the  fatty  cir- 
rhotic liver.        0 

2.  The  hjrpertrophic  cirrhosis  of  Hanot. 

3.  Syphilitic  cirrhosis. 

4.  Capsular  cirrhosis— chronic  perihepatitis. 

Other  forms,  of  slight  clinical  interest,  are  considered  elsewhere  under  dia- 
l)etes,  malaria,  tuberculosis,  and  heart-disease.  The  cirrhosis  from  malaria, 
upon  which  the  French  writers  lay  so  much  stress  (one  describes  thirteen  vari- 
eties!), is  excessively  rare.  In  our  large  experience  with  malaria  during  the 
past  fifteen  years  not  a  single  case  of  advanced  cirrhosis  due  to  this  cause  has 
been  seen  in  the  wards  or  autopsy-room  of  the  Johns  Hopkins  Hospital. 

I.  Alcoholic  Cirrhosis. 

Etiology. — The  disease  occurs  most  frequently  in  middle-aged  males  who 
have  been  addicted  to  drink.  Whisky,  gin,  and  brandy  are  more  potent  to 
cause  cirrhosis  than  beer.  It  is  more  common  in  countries  in  which  strong 
spirits  are  used  than  in  those  in  which  malt  liquors  are  taken.  Among  1,000 
autopsies  in  my  colleague  Welch's  department  of  the  Johns  Hopkins  Hospital 
there  were  63  cases  of  small  atrophic  liver,  and  8  cases  of  the  fatty  cirrhotic 
organ.  Lancereaux  claims  that  the  vin  ordinaire  of  France  is  a  common  cause 
of  cirrhosis.  Of  210  cases,  excess  in  wine  alone  was  present  in  68  cases.  He 
thinks  it  is  the  sulphate  of  potash  in  the  plaster  of  Paris  used  to  give  the 
'"  dry  ''  flavor  which  damages  the  liver. 

Cirrhosis  of  the  liver  in  young  children  is  not  very  rare.  Palmer  Howard 
collected  63  cases,  to  which  Hatfield  added  93  and  Musser  529.  In  a  certain 
number  of  the  cases  there  is  an  alcoholic  history,  in  others  syphilis  has  been 
present,  while  a  third  group,  due  to  the  poisons  of  the  infectious  diseases, 
embraces  a  certain  number  of  the  cases  of  Hanot's  hypertrophic  cirrhosis. 

Morbid  Anatomy. — Practically  on  the  post-mortem  table  we  see  alcoholic 
cirrhosis  in  two  well-characterized  forms : 

The  Atrophic  Cirrhosis  of  Laennec. — The  organ  is  greatly  reduced  in 
size  and  may  be  deformed.  The  weight  is  sometimes  not  more  than  a  pound 
or  a  pound  and  a  half.  It  presents  numerous  granulations  on  the  surface; 
is  firm,  hard,  and  cuts  with  great  resistance.  The  substance  is  seen  to  be 
made  up  of  greenish -yellow  islands,  surrounded  by  grayish-white  connective 
tissue.  W.  G.  MacCalhini  has  shown  that  regenerative  changes  in  the  cells 
are  almost  constantly  present.  This  yellow  appearance  of  the  liver  induced 
Laennec  to  give  to  the  condition  the  name  of  cirrhosis.  Apart  from  the  fatty 
liver  there  may  be  enlargement  as  pointed  out  by  Foxwell  and  Rolleston. 

The  Fatty  Cirrhotic  Liver. — Even  in  the  atrophic  form  the  fat  is  in- 
creased, but  in  typical  examples  of  this  variety  the  organ  is  not  reduced  in 
siz(».  but  is  enlarged,  smooth  or  very  slightly  granular,  anaemic,  yellowish-white 
in  color,  and  resembles  an  ordinary  fatty  liver.  It  is,  however,  firm,  cuts  with 
resistance,  and  microscopically  shows  a  great  increase  in  the  connective  tissue. 
This  form  occurs  most  frequently  in  beer-drinkers. 

The  two  essential  elements  in  cirrhosis  are  destruction  of  liver-cells  and 
obstruction  to  the  portal  circulation. 

In  an  autopsy  on  a  ca^e  of  atrophic  cirrhosis  the  peritonajum  is  usually 
found  to  contain  a  large  quantity  of  fluid,  the  membrane  is  opaque,  and  there 
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is  chronic  catarrh  of  tJie  stomach  and  of  the  small  intestines.  The  spleen  iis 
enlarged,  in  part,  at  least,  from  the  chronic  congestion,  poii^ibly  due  in  part 
to  a  **  vital  reaction/'  to  a  toxic  influence  (Parkes  Weber).  The  pancreas  fre- 
quently shows  clironic  interstitial  changes.  The  kidneys  are  sometimes  cir* 
rhotic,  the  bases  of  the  lungs  may  be  much  eompresi?ed  by  the  ascitic  fluid,  the 
heart  often  shows  marked  degeneration,  and  arterio-sclerosis  is  usually  pre*»cnt. 
A  remarkable  feature  is  the  association  of  acute  tuberculosis  with  cirrhosis. 
In  seven  cases  of  my  series  the  patients  died  with  either  acute  tuberculous  peri- 
tonitis or  acute  tuberculous  pleurisy,  liolleston  has  found  that  tuberculosis 
was  present  in  28  per  cent  of  706  fatal  cases  of  cirrhosis.  Peritoneal  tuber* 
culosis  was  found  in  9  per  cent  of  a  series  of  584  cases. 

The  compensatory  circulation  is  usually  readily  demonstrated.  It  is  car- 
ried out  by  the  following  set  of  vessels :  ( 1 )  The  accessory  portal  system  of 
Sappey,  of  which  important  branches  pass  in  the  round  and  susi)cnsory  liga- 
nients  and  unite  with  the  epigastric  and  mammary  systems.  These  vesseb 
are  numerous  and  small  Occasionally  a  large  single  vein,  which  may  attain 
the  size  of  the  little  linger,  passes  from  the  hilns  of  the  liver,  follows  the  round 
ligament,  and  joins  the  epigastric  veins  at  the  navel.  Although  this  has  the 
position  of  the  umbilical  vein,  it  is  usually,  as  Sappey  showed,  a  para-umbil- 
ical vein — that  is,  an  enlarged  vein  by  the  side  of  the  obliterated  umbilical 
lyessel.  There  may  be  produced  about  the  navel  a  large  bunch  of  varices,  the 
M-called  caput  Medusa?.  Other  branches  of  this  system  occur  in  the  gastro* 
epiploic  omentum,  about  the  gall-bladder,  and,  most  important  of  all,  in  the 
suspensory  ligament*  These  latter  form  large  branches,  which  anastomo^ 
freely  with  the  diaphragmatic  veins,  and  so  unite  with  the  vena  azv'gos.  (?) 
By  the  anastouiosis  between  the  cesophageal  and  gastric  veins.  The  veins  at 
the  lower  end  of  the  n:'sophagus  may  be  enormously  ealarged,  producing  varictfs 
which  project  on  the  mucous  membrane.  (3)  The  communications  between 
the  haemorrhoidal  and  the  inferior  mesenteric  veins.  The  freedom  of  com* 
munication  in  this  direction  is  very  variable,  and  in  some  instances  the  ha^ra- 
orrhoidal  veins  are  not  much  enlarged.  (4)  The  veias  of  Uetzius,  which  unrle 
the  radicles  of  the  portal  branches  in  the  intestines  and  mesentery  with  the 
inferior  vena  cava  and  its  branches.  To  this  system  belong  the  whole  group 
of  retroperitoneal  veins,  which  are  in  most  instances  enormously  enlargeii. 
particularly  about  the  kidneys,  and  which  serve  to  carry  off  a  considerable  ]>ro- 
portion  of  the  portal  blood. 

SymptomB. — The  most  extreme  grade  of  atrophic  cirrhosis  may  exist  with- 
out symptoms.  So  long  as  ihc  compensalorfj  circulation  is  maintained  the 
patient  may  suffer  little  or  no  inconvenience.  The  remarkable  efficiency  of 
this  collateral  circulation  is  well  seen  in  those  rare  instances  of  permanent 
obliteration  of  the  portal  vein.  The  symptoms  may  be  divided  into  two  groups 
^-obstructive  and  toxic. 

Obstructive. — The  overfilling  of  the  blood-ves.^»ls  of  the  stomach  and 
intestine  lead  to  chronic  catarrh,  and  the  patients  suffer  vnih  nausea  and  vom- 
iting, particularly  iu  the  morning:  the  tongue  is  furred  and  the  bowels  are 
irregular.  Haemorrhage  from  the  stomach  may  be  an  early  symptom ;  it  i** 
often  profuse  and  liable  to  recur.  It  seldom  proves  fatal.  The  amount  vom- 
ited may  be  remarkable,  as  in  a  case  already  referred  to,  in  which  ten  pounds 
were  ejected  in  seven  days.    Following  the  haematemesis  melicna  is  commoo ; 
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but  haemorrhages  from  the  bowels  may  occur  for  several  years  without  haema- 
temesis.  The  bleeding  very  often  comes  from  the  oesophageal  varices  already 
described  (p.  459).  Very  frequently  epistaxis  occurs.  Enlargement  of  the 
spleen  may,  as  Parkes  Weber  suggests,  be  due  to  a  toxemia.  The  organ  can 
usually  be  felt.  Evidences  of  the  establishment  of  the  collateral  circulation 
are  seen  in  the  enlarged  epigastric  and  mammary  veins,  more  rarely  in  the 
presence  of  the  caput  Medusae  and  in  the  development  of  haemorrhoids.  The 
distended  venules  in  the  lower  thoracic  zone  along  the  line  of  attachment  of 
the  diaphragm  are  not  specially  marked  in  cirrhosis.  The  most  striking  fea- 
ture of  failure  in  the  compensatory  circulation  is  ascites,  the  effusion  of  serous 
fluid  into  the  peritoneal  cavity,  which  may  appear  suddenly.  The  conditions 
under  which  this  occurs  are  still  obscure.  In  some  cases  it  is  due  more  to 
chronic  peritonitis  than  to  the  cirrhosis.  The  abdomen  gradually  distends, 
may  reach  a  large  size,  and  contain  as  much  as  15  or  20  litres.  CEdema  of  the 
feet  may  precede  or  develop  with  the  ascites.  The  dropsy  is  rarely  general. 
Spider  angiomata  are  common. 

Jaundice  is  usually  slight,  and  was  present  in  107  of  293  cases  of  cirrhosis 
collected  by  RoUeston.  The  skin  has  frequently  a  sallow,  slightly  icteroid 
tint.  The  urine  is  often  reduced  in  amount,  contains  urates  in  abundance, 
often  a  slight  amount  of  albumin,  andj  if  jaundice  is  intense,  tube-casts.  The 
disease  may  be  afebrile  throughout,  but  in  many  cases,  as  shown  by  Carring- 
ton,  there  is  slight  fever,  from  100°  to  102.5°. 

Examination  at  any  early  stage  of  the  disease  may  show  an  enlarged  and 
painful  liver.  Dreschfeld,  Foxwell,  and  Rolleston  have  of  late  years  called 
particular  attention  to  the  fact  that  in  very  many  of  the  cases  of  alcoholic  cir- 
rhosis the  organ  is  "  enlarged  at  all  stages  of  the  disease,  and  that  whether 
enlarged  or  contracted  the  clinical  symptoms  and  course  are  much  the  same  " 
(Foxwell).  The  patient  may  first  come  under  observation  for  dyspepsia, 
ha?matemesis,  slight  jaundice,  or  nervous  symptoms.  Later  in  the  disease, 
the  patient  has  an  unmistakable  hepatic  facies ;  he  is  thin,  the  eyes  are  sunken, 
the  conjunctivae  watery,  the  nose  and  cheeks  show  distended  venules,  and  the 
complexion  is  muddy  or  icteroid.  On  the  enlarged  abdomen  the  vessels  are 
distended,  and  a  bunch  of  dilated  veins  may  surround  the  navel.  Naevi  of  a 
remarkable  character  may  appear  on  the  skin,  either  localized  stellate  varices 
usually  on  the  face,  neck,  and  back,  and  also  "  mat "  naevi,  as  I  have  called 
them — areas  of  skin  of  a  reddish  or  purplish  color  due  to  the  uniform  disten- 
tion of  small  venules.  When  much  fluid  is  in  the  peritonaeum  it  is  impossible 
to  make  a  satisfactory  examination,  but  after  withdrawal  the  area  of  liver 
dulness  is  found  to  be  diminished,  particularly  in  the  middle  line,  and  on 
deep  pressure  the  edge  of  the  liver  can  be  detected,  and  occasionally  the  hard, 
firm,  and  even  granular  surface.  The  spleen  can  be  felt  in  the  left  hjrpochon- 
driac  region.  Examination  of  the  anus  may  reveal  the  presence  of  haemor- 
rhoids. 

Toxic  Symptoms. — At  any  stage  of  atrophic  cirrhosis  the  patient  may 
develop  cerebral  s\nnptoms,  either  a  noisy,  joyous  delirium,  or  stupor,  coma, 
or  even  convulsions.  The  condition  is  not  infrequently  mistaken  for  uraemia. 
The  nature  of  the  toxic  agent  is  not  yet  settled.  The  symptoms  may  develop 
without  jaundice,  and  can  not  be  attributed  to  cholaemia,  and  they  may  come 
on  in  hospital  when  the  patient  has  not  had  alcohol  for  weeks. 
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The  fatty  cirrhotic  liver  may  produce  symptoms  similar  to  those  of  the 
atrophic  form^  but  more  frequently  it  is  latent  and  is  found  accidentally  in 
topers  who  have  died  from  various  diseases.  The  greater  number  of  the  cases 
clinically  diagnosed  as  cirrhosis  with  enlargement  come  in  this  division. 

BiagnosiB. — ^With  ascites,  a  well-marked  history  of  alcoholism,  the  hepatic 
facies,  and  hsemorrhage  from  the  stomach  or  bowels,  the  diagnosis  is  rarely 
doubtful.  If,  after  withdrawal  of  the  fluid,  the  spleen  is  found  to  be  en- 
larged and  the  liver  either  not  palpable  or,  if  it  is  enlarged,  hard  and  regu- 
lar, the  probabilities  in  favor  of  cirrhosis  are  very  great.  In  the  early  stages 
of  the  disease,  when  the  liver  is  increased  in  size,  it  may  be  impossible  to  say 
whether  it  is  a  cirrhotic  or  a  fatty  liver.  The  differential  diagnosis  between 
common  and  syphilitic  cirrhosis  can  sometimes  be  made.  A  marked  history 
of  syphilis  or  the  existence  of  other  syphilitic  lesions,  with  great  irregularity 
in  the  surface  or  at  the  edge  of  the  liver,  are  the  points  in  favor  of  the  latter. 
Thrombosis  or  obliteration  of  the  portal  vein  can  rarely  be  differentiated.  In 
a  case  of  fibroid  transformation  of  the  portal  vein  which  came  under  my 
observation,  the  collateral  circulation  had  been  established  for  years,  and  the 
symptoms  were  simply  those  of  extreme  portal  obstruction,  such  as  occur  in 
cirrhosis.  Thrombosis  of  the  portal  vein  may  occur  in  cirrhosis  and  be  char- 
acterized by  a  rapidly  developing  ascites. 

PrognosiB. — ^The  prognosis  is  bad.  When  the  collateral  circulation  is  fully 
established  the  patient  may  have  no  symptoms  whatever.  Three  cases  of 
advanced  atrophic  cirrhosis  have  died  under  my  observation  of  other  affec- 
tions without  presenting  during  life  any  symptoms  pointing  to  disease  of  the 
liver.  There  are  instances,  too,  of  enlargement  of  the  liver,  slight  jaundice, 
cerebral  symptoms,  and  even  haematemesis,  in  which  the  liver  becomes  reduced 
in  size,  the  symptoms  disappear,  and  the  patient  may  live  in  comparative  com- 
fort for  many  years.  There  are  cases,  too,  possibly  syphilitic,  in  which,  after 
one  or  two  tappings,  the  symptoms  have  disappeared  and  the  patients  have 
apparently  recovered.  Ascites  is  a  very  serious  event,  especially  if  due  to  the 
cirrhosis  and  not  to  an  associated  peritonitis.  Of  34  cases  with  ascites  10  died 
before  tapping  was  necessary;  14  were  tapped,  and  the  average  duration  of 
life  after  the  swelling  was  first  noticed  was  only  eight  weeks;  of  10  cases  the 
diagnosis  was  wrong  in  4,  and  in  tlie  remaining  6,  who  were  tapped  oftener 
than  once,  chronic  peritonitis  and  perihepatitis  were  present  (Hale  White). 

II.  Hypertrophic  Cirrhosis  {Hanot). 

This  well-characterized  form  was  first  described  by  Requin  in  1846,  but 
our  accurate  knowledge  of  the  condition  dates  from  the  work  of  the  lamented 
Hanot  (1875),  whose  name  in  France  it  bears — maladie  de  Hanot. 

Cirrhosis  with  enlargement  occurs  in  the  early  stage  of  atrophic  cirrhosis; 
there  is  an  enlar;red  fatty  and  cirrhotic  liver  of  alcoholics,  a  pigmentary  form 
in  diabetes  has  l)een  described,  and  in  association  with  syphilis  the  organ  is 
often  very  large.  The  lu-i^er trophic  cirrhosis  of  Hanot  is  easily  distinguished 
from  these  forms. 

Etiology. — Males  are  more  often  affected  than  females — in  22  of  Schach- 
mann's  2G  eases.  The  sul)jects  are  young ;  some  of  the  cases  in  children  prob- 
ably belong  to  this  form.     Of  four  recent  cases  under  my  care  the  ages  were 
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from  twenty  to  thirty-five.  Two  were  brothers.  Alcohol  plays  a  minor  part. 
Not  one  of  the  four  cases  referred  to  had  been  a  heavy  drinker.  The  absence 
of  all  known  etiological  factors  is  a  remarkable  feature  in  a  majority  of  the 
cases. 

Morbid  Anatomy. — The  organ  is  enlarged,  weighing  from  2,000  to  4,000 
grammes.  The  form  is  maintained,  the  surface  is  smooth,  or  presents  small 
granulations;  the  color  in  advanced  cases  is  of  a  dark  olive  green;  the  con- 
sistence is  greatly  increased.  The  section  is  uniform,  greenish-yellow  in  color, 
and  the  liver  nodules  may  be  seen  separated  by  connective  tissue.  The  bile- 
passages  present  nothing  abnormal.  In  a  case  without  much  jaundice  ex- 
ploratory operation  showed  a  very  large  red  organ,  with  a  slightly  roughened 
surface.  Microscopically  the  following  characteristics  are  described  by  French 
writers:  The  cirrhosis  is  mono-  or  multilobular,  with  a  connective  tissue  rich 
in  round  cells.  The  bile-vessels  are  the  seat  of  an  angiocholitis,  catarrhal  and 
productive,  and  there  is  an  extraordinary  development  of  new  biliary  canaliculi. 
The  liver-cells  are  neither  fatty  nor  pigmented,  and  may  be  increased  in  size 
and  show  karyokinetic  figures.  From  the  supposed  origin  about  the  bile- 
vessels  it  has  been  called  biliary  cirrhosis,  but  the  histological  details  have  not 
yet  been  worked  out  fully,  and  the  separation  of  this  as  a  distinct  form  should, 
for  the  present  at  least,  rest  upon  clinical  rather  than  anatomical  grounds. 
The  spleen  is  greatly  enlarged  and  may  weigh  HOC)  or  more  grammes. 

SymptomB. — Hanot's  hypertrophic  cirrhosis  presents  the  following  very 
characteristic  group  of  symptoms.  As  previously  stated,  the  cases  occur  in 
young  persons;  there  is  not,  as  a  rule,  an  alcoholic  history,  and  males  are 
usually  affected:  (a)  A  remarkably  chronic  course  of  from  four  to  six,  or 
even  ten  years,  (b)  Jaundice,  usually  slight,  often  not  more  than  a  lemon 
tint,  or  a  tinging  of  the  conjunctivae.  At  any  time  during  the  course  an  icterus 
gravis,  with  high  fever  and  delirium,  may  develop.  There  is  bile  in  the  urine ; 
the  stools  are  not  clay-colored  as  in  obstructive  jaundice,  but  may  be  very 
dark  and  "bilious.''  (c)  Attacks  of  pain  in  the  region  of  the  liver,  which 
may  be  severe  and  associated  with  nausea  and  vomiting.  The  pain  may  be 
slight  and  dragging,  and  in  some  cases  is  not  at  all  a  prominent  symptom. 
The  jaundice  may  deepen  after  attacks  of  pain,  (d)  Enlarged  liver.  A  ful- 
ness in  the  upper  abdominal  zone  may  be  the  first  complaint.  On  inspection 
the  enlargement  may  be  very  marked.  In  one  of  my  cases  the  left  lobe  was 
unusually  prominent  and  stood  out  almost  like  a  tumor.  An  exploratory  oper- 
ation showed  only  an  enlarged,  smooth  organ  without  adhesions.  On  palpa- 
tion the  hypertrophy  is  uniform,  the  consistence  is  increased,  and  the  edge 
distinct  and  hard.  The  gall-bladder  is  not  enlarged.  The  vertical  flatness  is 
much  increased  and  may  extend  from  the  sixth  rib  to  the  \e^c\  of  the  navel. 
(e)  The  spleen  is  enlarged,  easily  palpable,  and  very  hard,  (f)  Certain  nega- 
tive features  are  of  moment — the  usual  absence  of  ascites  and  of  dilatation 
of  the  subcutaneous  veins  of  the  abdomen.  Among  other  symptoms  may  be 
mentioned  haemorrhages.  One  of  my  cases  had  bleeding  at  the  gums  for  a 
year;  another  had  had  for  years  most  remarkable  attacks  of  purpura  with 
urticaria.  Pruritus,  xanthoma,  lichen,  and  telangiectasis  may  be  present  in 
the  skin.  In  one  of  my  cases  the  skin  became  very  bronzed,  almost  as  deeply 
as  in  Addison's  disease.  Slight  fever  may  be  present,  which  increases  during 
the  crises  of  pain.  There  may  be  a  marked  leucocytosis.  A  curious  attitude 
87 
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of  the  body  has  bwn  seen^  in  Avhich  tlie  right  shouMor  luul  right  «ide  look 
dragged  down.  The  patients  die  with  the  symptoms  of  icterus  gravis,  from 
haemorrhage,  from  an  intercurrent  infection,  or  in  a  profoimd  cacheicia.  Cer- 
tain of  the  eai*es  of  cirrhosi.s  of  the  liver  in  children  are  of  this  type;  the 
enlargement  of  the  spleen  may  be  very  pronounced* 


III.  Sy'philitic  Cierhosis, 


This  has  already  been  considered  in  the  section  on  sj-philis  (p.  275).  T 
refer  to  it  again  to  emphasize  (1)  its  frtH|uency ;  (2)  the  great  iinpoHance  of 
its  differentiation  from  the  alcoholic  form;  (3)  its  curability  in  many  cases; 
and  (4)  the  tumor  formations  in  connection  with  it. 

IV.  CAPsrjLAfr  CntRiiosis — Perihepatitis. 

Local  capsulitis  is  common  in  many  cnnditions  of  the  liver.  The  form 
of  disi'jise  here  described  is  characterized  by  an  enormous  thickening  of  the 
entire  capsule,  with  great  contraction  of  the  liver,  but  not  necessarily  with  spe- 
cial increase  rn  th(*  coTUJcctive  tissue  of  the  organ  itM^lf.  (hir  chief  knowle«lge 
of  the  disrasc  we  owe  tr)  the  tiuy's  Hospital  physicians,  particularly  to  Hilton 
Fagge  and  t(j  Hale  White,  who  has  collectiHl  from  the  records  23  cases.  The 
liver  substance  itself  was  "never  markedly  cirrhotic;  its  tissue  was  nearly 
always  s<»ft/'  Chronic  capsulitis  of  the  spleen  and  a  chronic  proliferative  p»ri* 
tonitis  are  almost  invariably  present.  In  1I»  of  the  22  cases  the  kidneys  were 
granular.  Hale  White  regards  it  as  a  stMpjel  of  interstitiai  nephritis.  The 
youngest  case  in  his  series  was  twenty-nine.  The  syinptom«  are  thoj^e  of 
atrophic  cirrhosis — ascites,  often  recurring  and  recpdririg  many  tappings. 
Jaundice  is  not  often  present.  1  have  nuM  with  two  groui)s  of  cascK — the  one 
in  adults  usually  with  ascites  and  regardcnl  as  ordinary  cirrhosis,  I  have 
never  made  a  diagnosis  in  such  a  case.  Signs  of  interstitial  nephritii*,  recur- 
ring a.seites,  and  absence  of  jaundice  are  regardetl  by  Hale  White  as  im- 
portant diagnostic  poirits.  In  the  second  group  of  cases  the  perihepatitis, 
perisplenitis,  and  proliferative  peritonitis  are  associated  witfi  adherent  pericar- 
dium and  chronic  medtastinitis.  In  one  such  casie  the  diagnosis  of  capsular 
hepatitis  was  very  clear,  as  the  liver  could  be  grasped  in  the  hand  and  f(»nni*«l 
a  rounded,  smooth  organ  resendiling  the  spleen.  The  child  was  tapptni  1*^1 
times  (Arehives  of  IVdiatrii^s,  1891;). 

Treatment  of  the  Cirrhoses.^ — The  portal  function  of  the  liver  may  be  put 
out  of  action  without  much  damage  to  the  body.  There  may  be  an  extreme 
grade  of  cirrhotic  atroj>hy  without  symptoms;  the  portal  vein  may  Ik?  obliter- 
ate<K  or.  e-vijcrirnentally  the  jwrtal  vein  may  tie  anastornoseil  with  the  cava. 
So  long  as  there  is  an  active  compensatory  circulation  a  patient  with  atrojihic 
cirrhosis  may  remain  well.  In  the  hvpertrophic  form  toxa»mia  is  the  s|w>cial 
danger.  In  the  hypertrnjihic  cirrhosis  we  have  no  means  of  arresting  the  prog* 
ress  of  the  disease.  In  the  alcohol ie  form  it  is  too  late,  as  a  rule,  to  do  much 
after  symptoms  liave  occurr<-*<I.  In  a  few  cases  an  attack  of  jaumliiv  or 
ha?niatemesis  may  prove  the  salvation  of  the  patient,  who  may  afterward  take 
to  a  temperate  lii^e  and  a  bland  diet.  An  occasional  course  of  fHitassium  iodide 
may  be  given.  With  the  advent  of  ascites  the  critical  stage  is  reachcni.  A  dij 
diet,  without  salt,  and  free  purgation  may  relieve  a  small  exudate,  rarely  ft 
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large  one,  and  it  is  best  to  tap  early,  or  to  advise  Talma's  operation.  In  the 
syphilitic  cirrhosis  much  more  can  be  done,  and  a  majority  of  the  cases  of  cure 
after  ascites  are  of  this  variety.  Iodide  of  potassium  in  moderate  doses,  15 
to  30  drops  of  the  saturated  solution,  and  the  Addison  pill  save  a  number  of 
eases  even  after  repeated  tapping.  The  diagnosis  may  be  reached  only  after 
removal  of  the  fluid,  but  in  every  case  with  a  history  of  syphilis  or  with  irreg- 
ularity of  the  liver  this  treatment  should  be  tried. 

Surgical  Treatment. — (a)  Tapping. — When  the  ascites  increases  it  is 
better  to  tap  early.  As  Hale  White  remarks,  a  case  of  cirrhosis  of  the  liver 
which  is  tapped  rarely  recovers,  but  there  are  instances  in  which  early  and 
repeated  paracentesis  is  followed  by  cure.  Accidents  are  rare;  haemorrhage 
occasionally  follows ;  acute  peritonitis ;  erysipelas  at  the  point  of  puncture ;  col- 
lapse during  the  operation,  to  guard  against  which  Mead  advised  the  use  of  the 
abdominal  binder.  Continuous  drainage  with  Southey's  tubes  is  not  often ' 
practicable  and  has  no  special  advantages,  (b)  Laparotomy,  with  complete 
removal  of  the  fluid,  and  freshening  or  rubbing  the  peritoneal  surfaces,  to 
stimulate  the  formation  of  adhesions,  (c)  Omentopexy^  the  stitching  of  the 
omentum  to  the  abdominal  wall,  and  the  establishment  of  collateral  circula- 
tion in  this  way  between  the  portal  and  the  systemic  vessels.  This  operation 
is  sometimes  very  successful,  and  may  be  recommended.  In  224  cases  there 
were  84  deaths  and  129  recoveries;  11  cases  doubtful.  Among  the  129  suc- 
cessful cases,  in  25  the  ascites  recurred ;  70  appeared  to  have  completely  recov- 
ered, (d)  Fistula  of  Eck.  The  porto-caval  anastomosis  has  been  performed 
once  in  man  in  cirrhosis  of  the  liver  by  Widal  (La  Semaine  Medicale, 
1903,  361). 

Vm.    ABSCESS   OF   THE   LIVES. 

Etiology. — Suppuration  within  the  liver,  either  in  the  parenchyma  or  in 
the  blood  or  bile  passages,  occurs  under  the  following  conditions: 

(1)  The  solitary  abscess.  This  form  commonly  follows  amoebic  dysen- 
tery. It  frequently  occurs  among  Europeans  in  India,  particularly  those  who 
drink  alcohol  freely  and  are  exposed  to  great  heat.  The  relation  of  this  form 
of  abscess  to  dysentery  is  still  under  discussion,  and  Anglo-Indian  practition- 
ers are  by  no  means  unanimous  on  the  subject.  Certainly  cases  may  occur 
without  a  history  of  previous  dysentery,  and  there  have  been  fatal  cases  with- 
out any  affection  of  the  large  bowel.  In  the  United  States  the  large  solitary 
abscess  is  not  very  infrequent.  The  relation  of  this  form  of  abscess  to  the 
Amwba  dysenteries  has  been  considered. 

(2)  Traumatism  is  an  occasional  cause.  The  injury  is  generally  in  the 
hepatic  region.  Two  instances  have  come  under  my  notice  of  it  in  brakemen 
who  were  injured  while  coupling  cars.  Injury  to  the  head  is  not  infrequently 
followed  by  liver  abscess. 

(3)  Embolic  or  py(Bmic  abscesses  are  the  most  numerous,  occurring  in  a 
general  pyapmia  or  following  foci  of  suppuration  in  the  territory  of  the  portal 
vessels.  The  infective  agents  may  reach  the  liver  through  the  hepatic  artery, 
as  in  those  ceases  in  which  the  original  focus  of  infection  is  in  the  area  of  the 
systemic  circulation;  though  it  may  happen  occasionally  that  the  infective 
agent^  instead  of  passing  through  the  lungs,  reaches  the  liver  through  the  infe- 
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rior  Fcna  cava  and  the  hepatic  veins.  A  remarkable  instance  of  multiple 
abscesses  of  arterial  origin  was  afTordwl  by  the  case  of  aneurisni  of  the  hepatic 
artery  reported  by  How?  and  myself.  Infection  through  the  pnrlal  vein  is 
inuch  more  comriion.  It  re^^ults  from  dyseirtery  and  other  ulcerative  atfections 
of  the  bowels,  apj^endicitis,  oecasimially  after  typhoid  fever,  in  rectal  aifoc- 
tionsj  and  in  abscei^sci^  in  tlie  pelvis,  In  tliesc  cases  the  abscesses  are  uiuUiple 
and,  as  a  rule,  within  the  branches  of  the  portal  vein — suppurative  pylephle- 
bitis. 

(4)  A  not  uncommon  cause  of  suppuration  is  inffammation  of  the  bih- 
parages  caused  by  ^ijall-stones,  more  rarely  by  parasites — suppurative  cho- 
langitis* 

in  some  instances  of  tuberculosis  of  the  fiver  the  affection  is  chiefly  of 
the  bile-ducts,  with  the  fonnatiftn  of  multiple  tuberculous  abscesses  containing 
a  bile-stained  pus. 

(5)  Forrujn  bodies  and  parrmtrs.  In  rare  instancM?s  foreign  bodies,  such 
as  a  mK*dle,  uiay  pass  from  the  stomach  or  gullet,  IcHlge  in  tlie  liver,  and 
excite  iin  abscess,  or,  as  in  several  instances  which  liave  been  report e«i,  a  for- 

L€ign  body,  such  as  a  mx'ilje  or  a  fish-lione,  has  perforated  a  brancli  i^r  the  jmr- 
tal  vein  itself  and  induced  pylephlebitis.  Eehinococcus  cysts  frapieutly  cause 
suppuration,  the  ]>enetration  of  round  worms  into  the  liver  less  commonly, 
and  most  rarely  of  iill  the  liver-lltike. 

Morbid  Anatomy.— («)  Of  tuk  Soutaky  oh  Thdpical  Absckss. — This 
has  betui  destribed  under  ama.'bic  dysentery  (p.  4). 

(h)  Of  8Brric  am>  Pv-^kmic  Abscesses. — ^These  are  usually  nmhiple, 
though  oceasinnally,  following  injury,  there  may  be  a  large  solitary  collection 
of  pus. 

In  suppurative  pylephlebitis  the  liver  is  uniformly  enlargtnL  The  cap- 
sule may  be  smooth  and  tlie  external  surface  of  the  organ  of  normal  appearance. 
In  other  instances,  numerous  yellowish-white  points  appear  l>eneath  the  i^p- 
sule.  On  section  there  are  isolated  pockets  of  pus,  eitlier  having  a  round  nut- 
line  or  in  some  places  distinctly  dendritic,  and  from  these  the  pus  may  be 
Sf[uee7.ed.  They  b»ok  like  snudl,  solitiiry  abscess«^s,  but,  on  probing,  are  found 
to  communicale  with  the  porUd  vein  and  to  rcpri^scnt  its  branches,  dii^tended 
and  sup|>urating.  The  entire  jjortal  system  witlun  the  liver  may  l>e  involvtxl; 
sometimes  territories  are  cut  otT  by  thrombi.  The  supfuiration  may  extend  into 
the  main  brnnch  or  even  into  tlie  mesenteric  and  gastric  veins.  The  pus  may 
be  fetid  and  is  often  bile-stained ;  it  may.  however,  be  thick,  tenacious,  and 
laudable.  In  suppurative  cholangitis  there  is  usually  obstruct  ion  by  gall- 
stones, the  ducts  are  greatly  distended,  the  gall-bladder  cnlnrged  and  full  of 
pus.  and  the  branches  witJiin  the  liver  are  extremely  distended,  so  that  on 
section  tlicre  is  an  appearance  not  unlike  that  described  in  pylephlebitis. 

Suppuration  about  the  echinocoeciLs  cysts  may  be  very  extensive,  forming 
enormous  abscesses,  the  characters  of  which  arc  at  once  recognized  by  the  rem- 
nants of  tlie  cysts. 

Symptoms. —  {a)  Of  the  Larok  Soutaky  Abscess. — ^The  absceiB  may  be 
latent  and  run  a  course  without  definite  s^inptoms;  death  may  occur  sud- 
denly  from  rupture. 

Fever,  pain,  enlargement  of  the  liver,  and  a  septic  condition  are  the  irapor* 
tant  symptoms  of  hepatic  abscess.    The  temperature  is  elovatud  at  the  out^t 
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and  is  of  an  intermittent  or  septic  type.  It  is  irregular,  and  may  remain 
normal  or  even  subnormal  for  a  few  days;  then  the  patient  has  a  rigor  and 
the  temperature  rises  to  103°  or  higher.  Owing  to  this  intermittent  character 
of  the  fever  the  disease  is  often  mistaken  for  malaria.  The  fever  may  rise 
every  afternoon  without  a  rigor.  Profuse  sweating  is  common,  particularly 
when  the  patient  falls  asleep.  In  chronic  cases  there  may  be  little  or  no 
fever.  One  of  my  patients,  with  a  liver  abscess  which  had  perforated  the  lung, 
coughed  up  pus  after  his  temperature  had  been  normal  for  weeks.  The  pain 
is  variable,  and  is  usually  referred  to  the  back  or  shoulder ;  or  there  is  a  dull 
aching  sensation  in  the  right  hypochondrium.  When  turned  on  the  left  side, 
the  patient  often  complains  of  a  heavy,  dragging  sensation,  so  that  he  usually 
prefers  to  lie  on  the  right  side ;  at  least,  this  has  been  the  case  in  a  majority  of 
the  instances  which  have  come  under  my  observation.  Pain  on  pressure  over 
the  liver  is  usually  present,  particularly  on  deep  pressure  at  the  costal  margin 
in  the  nipple  line. 

The  enlargement  of  the  liver  is  most  marked  in  the  right  lobe,  and,  as 
the  abscess  cavity  is  usually  situated  more  toward  the  upper  than  the  under 
surface,  the  increase  in  volume  is  upward  and  to  the  right,  not  downward,  as 
in  cancer  and  the  other  affections  producing  enlargement.  Percussion  in  the 
mid-sternal  and  parasternal  lines  may  show  a  normal  limit.  At  the  nipple- 
line  the  curve  of  liver  dulness  begins  to  rise,  and  in  the  mid-axillary  it  may 
reach  the  fifth  rib,  while  behind,  near  the  spine,  the  area  of  dulness  may  be 
almost  on  a  level  with  the  angle  of  the  scapula.  Of  course  there  are  instances 
in  which  this  characteristic  feature  is  not  present,  as  when  the  abscess  occu- 
pies the  left  lobe.  The  enlargement  of  the  liver  may  be  so  great  as  to  cause 
bulging  of  the  right  side,  and  the  edge  may  project  a  hand's-breadth  or  more 
below  the  costal  margin.  In  such  instances  the  surface  is  smooth.  Palpation 
is  painful,  and  there  may  be  fremitus  on  deep  inspiration.  In  some  instances 
fluctuation  may  be  detected.  Adhesions  may  form  to  the  abdominal  wall  and 
the  abscess  may  point  below  the  margin  of  the  ribs,  or  even  in  the  epigastric 
region.  In  many  cases  the  appearance  of  the  patient  is  suggestive.  The  skin 
has  a  sallow,  slightly  icteroid  tint,  the  face  is  pale,  the  complexion  muddy,  the 
conjunctivae  are  infiltrated,  and  often  slightly  bile-tinged.  There  is  in  the 
facies  and  in  the  general  appearance  of  the  patient  a  strong  suggestion  of  the 
existence  of  abscess.  There  is  no  internal  affection  associated  with  suppura- 
tion which  gives,  I  think,  just  the  same  hue  as  certain  instances  of  abscess  of 
the  liver.  Marked  jaundice  is  rare.  Diarrha»a  may  be  present  and  may  give 
an  important  clew  to  the  nature  of  the  case,  particularly  if  ama^bae  are  found 
in  the  stools.     Constipation  may  occur. 

Perforation  of  the  lung  occurred  in  9  of  the  27  cases  in  my  series.  The 
symptoms  are  most  characteristic.  The  extension  may  occur  through  the  dia- 
j)hragm,  without  actual  rupture,  and  with  the  production  of  a  purulent  pleu- 
risy and  invasion  of  the  lung.  With  cough  of  an  aggravated  and  convulsive 
character,  there  are  signs  of  involvement  at  the  base  of  the  right  lung,  defective 
resonance,  feeble  tubular  breathing,  and  increase  in  the  tactile  fremitus;  but 
the  most  characteristic  feature  is  the  presence  of  a  rc^ldish-brown  expectoration 
of  a  brick-dust  color,  resembling  anchovy  sauce.  This,  which  was  noted  origi- 
nally by  Budd,  was  present  in  our  cases,  and  in  addition  Reese  and  I>afleur 
found  the  amabce  coli  identical  with  those  which  exist  in  the  liver  abscess  and 
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in  the  stools.  They  are  prasent  in  variable  rnunliera  m\d  display  active  amc^ 
bnid  movements.  The  browTiish  tint  of  the  expectoration  is  due  to  blocwl- 
pigment  and  hlood-corpuR'let^,  and  there  may  he  orange- red  crystals  of  baniui- 
toidin. 

The  ahijeess  may  perforate  externnlly,  as  mentioned  already,  or  into  the 
stomach  or  bowel;  oceasionally  into  the  pericardiiniK  The  duration  of  this 
form  is  very  variable.  It  may  run  its  course  and  prove  fatal  in  six  or  eight 
weeks  or  may  persist  for  several  years. 

The  progrjo.sis  is  serious,  as  the  mortality  is  more  than  50  per  cent  The 
death-rate  hat^  been  lowered  of  late  years,  owing  to  the  great  fearleasneas  with 
whieh  the  surgeons  now  attack  these  cases. 

(6)  Op  THE  Py-«mic  ABsrE88  and  SrppUfUTiVK  Pylothle»itis. — Clin* 
ically  these  ctinditiims  can  not  he  si'parah'd.  Occurring  in  a  general  pvipniia, 
no  s|M^c)al  features  may  he  added  to  the  ease.  When  there  is  suppuration 
witfiiii  the  [portal  vein  the  liver  is  uniforndy  enlarged  and  tendt*r.  (hough 
pain  may  not  be  a  markc^l  feature.  There  it*  an  irregular,  septic  fever,  and 
the  pomplexion  is  muddy,  sometimes  distinctly  ieteroid.  The  features  are 
iMth'cd  those  of  pyaemia,  plus  a  slight  iclemid  tinge,  and  an  enlarged  and 
painful  liver.  The  latter  features  alone  are  peculiar.  The  sweats^  chills,  pros- 
traMon,  and  fever  have  nothing  distinctive. 

DiagTiosig, — Abscess  of  the  liver  may  he  confounded  with  intermittent 
fever,  a  rotntnon  mistake  in  malaria!  regions,  rraetically  an  intermittent 
fever  which  resists  quirune  is  not  malarial.  Laveran's  organisms  are  alsn 
absent  frojn  the  bloud.  When  the  abscess  bursts  into  the  pleura  a  rigbt-sideil 
empyema  is  produced  and  perforation  of  the  lung  usual ly  follows.  When 
the  liver  absnt^ss  luis  been  latent  and  dysenteric  symptoms  have  not  bwn 
marked,  the  condition  may  be  considiTLMl  enipyema  or  abscess  of  the  lung. 
In  such  case.s  the  anchovy-sauce-liko  color  of  I  he  pus  and  the  presence  of 
the  anueha^  will  enable  one  to  make  a  definite  diagnosis.  Perforation  e.xter- 
nally  is  readily  recognized,  and  yet  in  an  abscess  cavity  in  the  epigaslric  region 
it  may  be  diflieutt  to  say  whether  it  has  proceeded  from  the  liver  or  is  in  the 
alidominal  walK  When  the  abscess  is  large,  and  the  adhesions  are  so  finu 
that  the  liver  does  not  descend  during  inspiration,  the  exploratory  needle  does 
not  make  an  up-and-down  movement  during  aspiration.  The  diagnosis  of 
suppurating  echinrK-occus  cyst  is  rarely  possible,  except  in  Australia  and  Ice- 
land, where  hydatids  are  so  common. 

Perhaps  the  most  important  affection  from  which  suppuration  within  the 
liver  is  to  he  separate<l  is  the  intermittent  hepatic  fever  associated  with  gall- 
stones. Of  the  ca.si's  refjorted  a  majority  have  ]xk*ti  considered  due  to  suppllfl 
ration,  and  in  two  of  my  cases  the  liver  had  been  repeate<lly  aspirat*^.  Pos^f^ 
mortem  examinations  have  shown  conclusively  that  the  high  fever  and  chills 
may  recur  at  intervals  for  years  without  suppuration  in  the  duets.  The  dis- 
tinctive features  of  this  condition  are  paroxysms  of  fever  with  rigors  and 
sweats — which  may  occur  with  great  regularity,  hut  which  more  often  are 
separated  by  long  intervals — the  deepf»ning  of  the  jaundice  after  the  parox- 
ysms, the  entire  apyrexia  in  the  intervals,  and  the  maintenance  of  the  general 
nutrition.  The  time  element  also  is  important,  as  in  some  of  these  Okse^  the 
disease  has  lasted  for  several  years.  Finally,  it  is  to  he  remembeped  that 
abscess  of  the  liver,  in  temperate  climates  at  least,  is  invarialily  seeondaryp  and 
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the  primary  source  must  be  carefully  sought  for,  either  in  dysentery,  slight 
ulceration  of  the  rectum,  suppurating  haemorrhoids,  ulcer  of  the  stomach,  or 
in  suppurative  disease  of  other  parts  of  the  body,  particularly  within  the  skull 
or  in  the  bones. 

Leucocytosis  may  be  absent  in  the  amoebic  abscess  of  the  liver;  in  septic 
cases  it  may  be  very  high. 

In  suspected  cases,  whether  the  liver  is  enlarged  or  not,  exploratory  aspira- 
tion may  be  performed  without  risk.  The  needle  may  be  entered  in  the  ante- 
rior axillary  line  in  the  lowest  interspace,  or  in  the  seventh  interspace  in  the 
mid-axillary  line,  or  over  the  centre  of  the  area  of  dulness  behind.  The  patient 
should  be  placed  under  ether,  for  it  may  be  necessary  to  make  several  deep 
punctures.  It  is  not  well  to  use  too  small  an  aspirator.  No  ill  effects  follow 
this  procedure,  even  though  blood  may  leak  into  the  peritoneal  cavity.  Ex- 
tensive suppuration  may  exist,  and  yet  be  missed  in  the  aspiration^  particu- 
larly when  the  branches  of  the  portal  vein  are  distended  with  pus. 

Treatment. — Pyaemic  abscess  and  suppurative  pylephlebitis  are  invariably 
fatal.  Treves,  however,  reports  a  case  of  pyaemic  abscess  following  appendi- 
citis in  which  the  patient  recovered  after  aji  exploratory  operation.  Surgical 
measures  are  not  justified  in  these  cases,  unless  an  abscess  shows  signs  of 
pointing.  As  the  abscesses  associated  with  dysentery  are  often  single,  they 
afford  a  reasonable  hope  of  benefit  from  operation.  If,  however,  the  patient 
is  expectorating  the  pus,  if  the  general  condition  is  good  and  the  hectic  fever 
not  marked,  it  is  best  to  defer  operation,  as  many  of  these  instances  recover 
spontaneously.  The  large  single  abscesses  are  the  most  favorable  for  operation. 
The  general  medical  treatment  of  the  cases  is  that  of  ordinary  septicaemia. 

IX.    NEW   GROWTHS   IN   THE   LIVES. 

These  may  be  cancer,  either  primary  or  secondary,  sarcoma,  or  angioma. 

Etiology. — Cancer  of  the  liver  is  third  in  order  of  frequency  of  internal 
cancer.  It  is  rarely  primary,  usually  secondary  to  cancer  in  other  organs. 
It  is  a  disease  of  late  adult  life.  According  to  Ijeichtenstem,  over  50  per  cent 
of  the  cases  occur  between  the  fortieth  and  the  sixtieth  years.  It  occasionally 
occurs  in  children.  Women  are  attacked  less  frequently  than  men.  It  is 
stated  by  some  authors  that  secondary  cancer  is  more  common  in  women,  owing 
to  the  frequency  of  cancer  of  the  uterus.  Heredity  is  believed  to  have  an  influ- 
ence in  from  15  to  20  per  cent. 

In  many  cases  trauma  is  an  antecedent,  and  cancer  of  the  bile-passages  is 
associated  in  many  instances  with  gall-stones.  Cancer  is  stated  to  be  less 
common  in  the  tropics. 

Morbid  Anatomy. — The  following  forms  of  new  growths  occur  in  the  liver 
and  have  a  clinical  importance: 

Canceb. — (1)  Primary  cancer,  of  which  three  forms  may  be  recognized. 

(a)  The  massive  cancer^  which  causes  great  enlargement  and  on  section 
shows  a  uniform  mass  of  new  growth,  which  occupies  a  large  portion  of  the 
organ.  It  is  grayish-white,  usually  not  softened,  and  is  abruptly  outlined 
from  the  contiguous  liver  substance. 

(6)  Nodular  cancer,  in  which  the  liver  is  occupied  by  nodular  masses^ 
some  large^  some  small,  irregularly  scattered  throughout  the  organ.     Usu- 
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My  in  one  region  there  h  a  larger,  perhaps  firnier»  older-looking  masft^  whieh 
indicates  the  primary  seat,  and  the  numerous  nodules  arc  secondary  to  it. 
This  form  is  much  like  the  secondary  cancerous  involvenieot,  except  that  it 
seldom  reaches  a  large  size. 

(6')  Aikmn-airnnutna  wUh  rlrrhosvi,  The  liver  varies  in  size,  small  as 
a  rule,  hut  in  a  few  cases  enlarged.  The  surface  is  asualiy  mot  I  led  dark  green, 
with  elevate<i  yellowish  nodules  heneath  the  capsule,  or  even  large  ghihuhir 
masses  projecting.  On  section  the  tissue  is  bile-stained,  and  there  are  inuu* 
merable  tumor  masses,  varyijig  in  size,  separated  from  each  other  by  strands 
of  connt^tive  tissue,  which  may  Ik?  5  to  10  mm.  across.  The  growths  may  t»e 
unevenly  distributed.  The  connection  between  the  adenoma  and  the  cirrhosis 
is  not  known,  nor  is  it  knowii  which  is  priumrv.  There  is,  as  a  rule,  extensive 
vicarious  hypertrophy  of  the  liver  tissue.  Of  the  two  case^  which  have  he<'U 
under  my  care,  in  one  I  diagnosed  cirrhosis,  and  the  clinical  picture  was  that 
of  the  ordinary  atrophic  form;  the  other  I  thought  to  be  carcinoma  (C.  II. 
Travis,  J.  IL  H.  Bull.,  1IlH»;;2).  The  latter  patient  died  of  haemorrhage  into 
the  peritoneal  cavity,  a  similar  ending  to  that  in  the  case  reported  hy  Penl)ody, 

Histologically,  the  primary  cancers  are  cpithcliomata — alveolar  and  tral»ec* 
ular.  The  character  of  (he  ct*lls  varies  grcully.  In  some  varieties  they  are  poly- 
morphous; in  others  small  polyhedral;  in  others,  again,  giant  cells  are  found. 
In  rare  instanc«!s,  its  in  one  deserihi^l  hy  (Jreenfield,  the  cells  are  cylindrical. 
The  trabecular  form  of  epithelioma  is  also  known  as  adenoma  or  adeno- 
carcinoma. 

(2)  Secondary  Cancer. — The  organ  may  Ik?  enormous,  30^  pounds  (Osier). 
33  |K>unds  (Christian),  or  4t*  poufjds  (Pnwell).  The  cancerous  mxJules  prr** 
ject  iH^neath  the  capsule,  and  can  he  fell  during  life  ur  even  seen  through  the 
thin  alxlnminal  walls.  They  are  usunlly  disseminatml  cfjually,  though  in  rare 
instances  they  may  Ije  continBl  to  one  lobe.  The  consistence  of  the  oodukM 
varies;  in  some  causes  they  are  firm  and  liard  and  those  on  the  surface  show 
a  distinct  umhilication,  due  to  the  shrinking  of  the  tibrous  tissue  in  the  centre. 
These  superticuil  ean(erniis  masses  are  still  sonielirnes  spoken  of  as  **  Farrr's 
tul>erclos/'  More  fretpiently  the  masses  are  on  section  grayi^^h-white  in  colon 
or  hannorrliagie.  Rupture  of  blood-vessels  is  not  unmmmon  in  these  case^. 
In  one  specimen  there  was  an  enormous  clot  heneath  the  capNule  of  the  liver, 
together  witli  hjemorrliage  into  the  gnll-bfadder  and  into  the  peritomeum. 
The  secondary  cancer  shows  the  same  structure  as  the  initial  lesion,  and  is 
usually  either  an  alveolar  or  cylindrical  carcinoma.  Degeneration  is  common 
in  these  secondary  growths ;  thus  the  hyaline  transformation  may  convert  large 
areas  into  a  dense,  dry%  grayish^yellfjw  mass.  Extensive  areas  of  fatty  degen- 
eration may  occur,  sclerosis  is  not  uncommon,  and  haemorrhages  are  frequent. 
Suppuration  sometimes  follows. 

(3)  Cancer  of  the  hile-pussages  which  has  been  already  considered, 
SAJiCOMA.— Of  prinuiry  sarcoma  of  the  liver  very  few  cases  have  been  re- 
ported.    Secondary  sarcoma  is  more  frequent,  and  many  examples  of  lympho- 
sarcoma  and  myxo-sarcoma  arc  on  re<.^ord^  less  frequently  glio-sarcoma  or  the 
smooth  or  striped  myoma. 

The  mo.st  important  fonn  i^  the  melano-sareoma,  secondary  to  sarrurna 
of  the  eye  or  of  the  skin.  Very  rarely  mi^lano-sarcoma  occurs  primarily  in  tin 
liver.     Of  llie  reported  caije^  Hanot  excludes  all  but  one>     In  this  form  the 
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liver  is  greatly  enlarged,  is  either  uniformly  infiltrated  with  the  growth  which 
gives  the  cut  surface  the  appearance  of  dark  granite,  or  there  are  large  nodu- 
lar masses  of  a  deep  black  or  marbled  color.  There  are  usually  extensive  metas- 
tases, and  in  some  instances  every  organ  of  the  body  is  involved.  Nodules  of 
melano-sarcoma  of  the  skin  may  give  a  clew  to  the  diagnosis. 

Other  Forms  of  Liver  Tumor. — One  of  the  commonest  tumors  in  the 
liver  is  the  angioma,  which  occurs  as  a  small,  reddish  body  the  size  of  a 
walnut,  and  consists  simply  of  a  series  of  dilated  vessels.  Occasionally  in  chil- 
dren angiomata  grow  and  produce  large  tumors. 

Cysts  are  occasionally  found  in  the  liver,  either  single,  which  is  not  very 
uncommon,  or  multiple,  when  they  usually  coexist  with  congenital  cystic 
kidneys. 

Symptoms. — It  is  often  impossible  to  differentiate  primary  and  secondary 
cancer  of  the  liver  unless  the  primary  seat  of  the  disease  is  evident,  as  in  the 
case  of  scirrhus  of  the  breast,  or  cancer  of  the  rectum,  or  of  a  tumor  in  the 
stomach,  which  can  be  felt.  As  a  rule,  cancer  of  the  liver  is  associated  with 
progressive  enlargement;  but  in  some  cases  of  primary  nodular  cancer,  and 
in  the  cancer  with  cirrhosis  the  organ  may  not  be  enlarged.  Gastric  disturb- 
ance, loss  of  appetite,  nausea,  and  vomiting  are  frequent.  Progressive  loss  of 
flesh  and  strength  may  be  the  first  symptoms.  Pain  or  a  sensation  of  uneasi- 
ness in  the  right  hypochondriac  region  may  be  present,  but  enormous  enlarge- 
ment of  the  liver  may  occur  without  the  slightest  pain.  Jaundice,  which  is 
present  in  at  least  one-half  of  the  cases,  is  usually  of  moderate  extent,  unless 
the  common  duct  is  occluded.  Ascites  is  rare,  except  in  the  form  of  cancer 
with  cirrhosis,  in  which  the  clinical  picture  is  that  of  the  atrophic  form.  Pres- 
sure by  nodules  on  the  portal  vein  or  extension  of  the  cancer  to  the  peritonaeum 
may  also  induce  ascites. 

Inspection  shows  the  abdomen  to  be  distended,  particularly  in  the  upper 
zone.  In  late  stages  of  the  disease,  when  emaciation  is  marked,  the  cancerous 
nodules  can  be  plainly  seen  beneath  the  skin,  and  in  rare  instances  even  the 
umbilications.  The  superficial  veins  are  enlarged.  On  palpation  the  liver  is 
felt,  a  hand's-breadth  or  more  below  the  costal  margin,  descending  with  each 
inspiration.  The  surface  is  usually  irregular,  and  may  present  large  masses 
or  smaller  nodular  bodies,  either  rounded  or  with  central  depressions.  In 
instances  of  diffuse  infiltration  the  liver  may  be  greatly  enlarged  and  present 
a  perfectly  smooth  surface.  The  growth  is  progress-ive,  and  the  edge  of  the 
liver  may  ultimately  extend  below  the  level  of  the  navel.  Altliough  generally 
uniform  and  producing  enlargement  of  the  whole  organ,  occasionally  the 
tumor  in  the  left  lobe  forms  a  solid  mass  occupying  the  epigastric  region.  By 
percussion  the  outline  can  be  accurately  limited  and  the  progressive  growth  of 
the  tumor  estimated.  The  spleen  is  rarely  enlarged.  Pyrexia  is  present  in 
many  cases,  usually  a  continuous  fever,  ranging  from  100°  to  102°;  it  may  be 
intermittent,  with  rigors.  This  may  be  associatinl  with  the  cancer  alone,  or, 
as  in  one  of  my  cases,  with  suppuration.  (Edema  of  the  feet,  from  anajmia, 
usually  supervenes.  Cancer  of  the  liver  kills  in  from  three  to  fifteen  months. 
One  of  my  patients  lived  for  more  than  two  years. 

Diagnoiii. — The  diagnosis  is  easy  when  the  liver  is  greatly  enlarged  and 
the  surface  nodular.  The  smoother  forms  of  diffuse  carcinoma  may  at  first 
be  mistaken  for  fatty  or  amyloid  liver,  but  the  presence  of  jaundice,  the  rapid 
88 
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enlargement,  and  the  more  nmrke<i  cachexia  will  usually  suffice  to  differen- 
tiate it.  Perhaps  the  most  puzzling  conditions  occur  in  the  rare  cases  of 
enlarged  amyloid  liver  with  irregular  gnmmata.  The  large  echinococcus  liver 
may  present  a  striking  similarity  to  carcinoma,  but  the  projecting  nodules 
are  usually  softer,  the  disease  lasts  much  longer,  and  the  cachexia  is  not 
marked. 

Hypertrophic  cirrhosis  may  at  first  \ye  mistaken  for  carcinoma,  aa  the  jaun- 
dice is  usually  deep  and  the  liver  very  larfre:  hut  the  ahsence  of  a  markinl 
cachexia  and  wasting,  and  the  painluss,  smooth  cliaracter  of  the  enlargement 
are  points  against  cancer.  When  in  doubt  in  these  cases,  aspiration  may  he 
safely  performed,  and  positive  indication  may  he  gained  from  the  materials 
so  obtained.  In  large,  rapidly  growing  secondary  cancers  the  superficial 
rounded  rnas.*^?s  may  almost  tliictuate  and  these  soft  tumor-like  projections  may 
contain  Ufood.  The  form  of  cancer  with  cirrhosis  can  scarcely  be  separated 
from  atrophic  cirrhosis  itself.  Perhaps  the  wasHng  is  more  extreme  and  more 
rapid,  hut  the  jaundice  and  the  ascites  are  identical.  Melano-sarcoma  causes 
great  enlargement  of  the  organ.  There  are  frequently  symptoms  of  involve- 
.ment  of  other  viscera,  as  the  lungs,  kidneys,  or  spleen.  Secondary  tumors 
'inay  oc»cur  in  the  skin.  A  very  important  svmptoni,  not  present  in  all  cases, 
is  melanuria,  the  passage  of  a  very  dark-colored  urine,  which  may,  however, 
when  first  voided,  he  quite  normal  in  color.  The  existence  of  a  melano-sar- 
eoma  of  the  eye,  or  the  history  of  blindness  in  one  eye,  with  .subsequent  extir- 
pation, may  indicate  at  once  the  true  nature  of  the  hepatic  enlargement.  The 
secondary  tumors  may  arise  some  time  after  the  extirpation  of  the  eye,  as  in 
a  case  under  the  care  of  J.  C,  Wilson,  at  the  Philadelphia  Hospital,  or,  ag  in 
a  case  under  Tyson  at  the  same  institution,  the  patient  may  have  a  sarcoma 
of  the  choroid  wliich  bad  never  eaustsl  any  symptoms. 

The  treatment  must  be  entirely  symptomatic.  The  question  of  surgical 
interference  may  be  discussed.  Keen  has  collet^ted  reports  of  76  cases  of  r^ec* 
tion  of  tumors  of  the  liver,  (53  of  which  recovered. 


X.     FATTY    LIVER. 

Two  different  forms  of  this  condition  aR^  recognized — ^the  fatty  infiltra- 
tion and  fatty  degeneration. 

Fatty  infiltration  occurs,  to  a  certain  extent,  in  normal  livers,  since  tbeeellft 
always  contain  minute  globules  of  oil. 

In  fatty  degeneration,  which  is  a  much  less  common  condition^  the  proto- 
plasm of  the  liver-eells  is  destroyed  and  (he  fat  takes  its  place^  as  seen  in  cssqb 
of  malignant  jaundice  and  iii  pliosphurus  poisoning. 

Fatty  liver  occurs  under  the  following  conditions:  (a)  In  association  with 
general  obesity,  in  which  case  the  liver  appears  to  l>e  one  of  the  storehouses  4>f 
the  excessive  fat.  (h)  In  conditions  in  which  the  oxidation  processes  are  inter- 
jfered  with,  as  in  cachexia,  profound  anannia.  and  in  pbthisis.  The  fatty  infib 
'  (ration  of  the  liver  in  heavy  drinkers  is  to  In*  nttrilmled  to  the  excessive  demand 
made  by  the  alcohol  upon  the  oxygen,  (r)  Certain  poisons,  of  which  phos- 
phorus is  the  most  characteristic,  produce  an  intense  fatty  degeneration  with 
necrosis  of  the  liver-cells.  The  poison  of  acute  yellow^  atrophy,  whatever  ita 
nature,  act^  in  the  same  way. 
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The  fatty  liver  is  uniformly  increased  in  size.  The  edge  may  reach  below 
the  level  of  the  navel.  It  is  smooth,  looks  pale  and  bloodless ;  on  section  it  is 
dry,  and  renders  the  surface  of  the  knife  greasy.  The  liver  may  weigh  many 
pounds,  and  yet  the  specific  gravity  is  so  low  that  the  entire  organ  floats  in 
water. 

The  symptoms  of  fatty  liver  are  not  definite.  Jaundice  is  never  present ; 
the  stools  may  be  light-colored,  but  even  in  the  most  advanced  grades  the  bile 
is  still  formed.  Signs  of  portal  obstruction  are  rare.  Haemorrhoids  are  not 
very  infrequent.  Altogether,  the  symptoms  are  ill-defined,  and  are  chiefly  those 
of  the  disease  with  which  the  degeneration  is  associated.  In  cases  of  great 
obesity,  the  physical  examination  is  uncertain;  but  in  phthisis  and  cachectic 
conditions,  the  organ  can  be  felt  to  be  greatly  enlarged,  though  smooth  and 
painless.    Fatty  livers  are  among  the  largest  met  with  at  the  bedside. 

XI.    AMTLOID   LIVEH. 

The  waxy,  lardaceous,  or  amyloid  liver  occurs  as  part  of  a  general  degen- 
eration, associated  with  cachexias,  particularly  when  the  result  of  long-stand- 
ing suppuration. 

In  practice,  it  is  found  oftenest  in  the  prolonged  suppuration  of  tubercu- 
lous disease,  either  of  the  lungs  or  of  the  bones.  Next  in  order  of  frequency 
are  the  cases  associated  with  syphilis.  Here  there  may  be  ulceration  of  the 
rectum,  with  which  it  is  often  connected,  or  chronic  disease  of  the  bone,  or  it 
may  be  present  when  there  are  no  suppurative  changes.  It  is  found  occasion- 
ally in  rickets,  in  prolonged  convalescence  from  the  infectious  fevers,  and  in 
the  cachexia  of  cancer. 

The  amyloid  liver  is  large,  and  may  attain  dimensions  equalled  only  by 
those  of  the  cancerous  organ.  Wilks  speaks  of  a  liver  weighing  fourteen 
pounds.  It  is  solid,  firm,  resistant,  on  section  anaemic,  and  has  a  semitranslu- 
cent,  infiltrated  appearance.  Stained  with  a  dilute  solution  of  iodine,  the 
areas  infiltrated  with  the  amyloid  matter  assume  a  rich  mahogany-brown  color. 
The  precise  nature  of  this  change  is  still  in  question.  It  first  attacks  the 
capillaries,  usually  of  the  median  zone  of  the  lobules,  and  subsequently  the 
interlobular  vessels  and  the  connective  tissue.  The  cells  are  but  little  if  at 
all  affected. 

There  are  no  characteristic  symptoms  of  this  condition.  Jaundice  does  not 
occur ;  the  stools  may  be  light-colored,  but  the  secretion  of  bile  persists.  The 
physical  examination  shows  the  organ  to  be  uniformly  enlarged  and  painless, 
the  surface  smooth,  the  edge  rounded,  and  the  consistence  greatly  increased. 
Sometimes  the  edge,  even  in  very  great  enlargement,  is  sharp  and  hard.  The 
spleen  also  may  be  involved,  but  there  are  no  evidences  of  portal  obstruction. 

The  diagnosis  of  the  condition  is,  as  a  rule,  easy.  Progressive  and  great 
enlargement  in  connection  with  suppuration  of  long  standing  or  with  syphilis, 
is  almost  always  of  this  nature.  In  rare  instances,  however,  the  amyloid  liver 
is  reduced  in  size. 

In  leukcemia  the  liver  may  attain  considerable  size  and  be  smooth  and  uni- 
form, resembling,  on  physical  examination,  the  fatty  organ.  The  blood  condi- 
tion at  once  indicates  the  true  nature  of  the  case. 
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Xn*     ANOMAIilES    IN    FORM    AND    POSITION    OF    THE 

LIVER. 

In  tr<^nspo8ition  nf  tht*  viscera  the  ri;^ht  IoIk'  of  the  organ  may  occupy  tlie 
left  »i<:k.  A  coniinon  and  iniporhuit  anonmlj  i-s  I  he  tilling  ffjrward  nf  the 
organ,  so  that  the  anteroposk-rior  axis  bocoines  vertical,  not  horizontal.  In* 
stead  of  the  edge  of  the  right  lohe  pre-spntfng  juj^t  l>ehiw  the  costal  Tnargin,  a 
cfm^iderable  portion  of  the  surface  of  the  h)he  is  in  ermtaet  with  the  ahdominal 
parielei4.  ami  the  edge  may  lie  felt  a.s  low,  perhaps,  as  the  navel.  This  imtti' 
version  is  apt  to  be  mistaken  for  enlargeniejit  of  the  organ. 

The  "lacing"  liver  is  met  with  in  two  chief  types.  In  one  the  anterior 
portion,  chiefly  of  the  right  lohe,  is  greatly  prolongecl,  and  nmy  reach  the 
transverse  navel  line,  or  even  lower,  A  shadow*  transverse  groove  separoteji 
the  thin  extension  from  the  main  portitm  of  the  organ.  The  peritoneal  ctiat- 
ing  of  this  gmove  may  l)e  lihroid,  and  in  rare  instant_*t^s  the  ileformed  portion 
is  connected  with  the  organ  hy  an  almost  tendinous  membrane.  The  liver  may 
Ih?  eonipressed  hiterally  and  have  a  pyramidal  shape,  and  tlie  extreme  left  l»or- 
der  and  the  hinder  margin  of  the  left  hihe  jnay  l»e  mueli  fohled  and  incurved. 
The  projecting  portion  of  the  liver,  extending  low  in  the  right  flank,  may  he 
mistaken  for  a  tumor,  or  more  fre^iuentiy  for  a  movable  right  kidney,  its 
continuity  with  the  liver  itself  may  not  he  evident  on  palpation  or  on  percuss* 
sion,  as  coils  of  intestine  ma}'  lie  in  front.  It  desceuds,  however,  with  inspira- 
tion, and  usually  the  margin  can  he  < raced  continuously  with  that  of  the  left 
lohe  of  the  liver.  The  greatest  dillieutty  arises  when  this  anonmlous  lappet  of 
the  liver  is  either  naturally  very  thick  and  unitc<J  to  the  liver  by  a  very  thin 
mendjrane,  or  when  it  is  swollen  in  conditi<ms  of  great  congt*stion  of  the 
organ. 

The  other  priacijial  type  of  lacing  liver  is  (juite  ditTerent  in  shape.  It 
is  thick,  broader  above  than  below,  and  lie**  almost  entirely  above  the  trans- 
verse line  of  tlie  cartilages.  There  is  a  narrrjw  groove  just  alH)ve  the  anterior 
border,  whi(*h  is  placed  more  transversely  than  norFuah 

Movable  Liver, — 'I'his  rare  condition  has  received  much  attention,  and 
.1,  E.  Graham  collectcfl  TO  reported  cases  from  the  litcrattire.  In  a  very  con- 
siderable nund^er  <»f  these  there  has  been  a  mistaken  diagnosis.  A  slight  grade 
of  niobility  of  the  organ  \b  found  in  the  penduloui*  abdomen  of  enteropto^is^ 
and  after  re[>eated  ascite*?. 

The  organ  is  so  connected  at  its  posterior  margin  with  the  inferior  vena 
cava  and  diaphragm  that  any  great  mobility  from  this  point  is  imfjossible,  ex- 
cept on  the  theory  of  a  tucso-hej)ar  or  congenital  ligamentous  union  t>etween 
these  structures.  The  ligaments,  however,  mav  show  an  extreme  grade  of 
relaxation  (the  suspensory  7.5  cm.,  and  the  triangular  ligament  4  cra.^  in  one 
of  Leube*8  cases)  ;  and  w^hen  the  patient  is  in  th<*  erect  posture  the  organ  may 
drop  do\s^  so  far  that  its  upper  surface  is  entirely  below^  the  costal  margin. 
The  condition  is  rarely  met  with  in  men ;  5ij  of  the  cases  were  in  w^omen. 
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L    DISEASES  OF  THE  PANCREAS. 

The  importance  of  diseases  of  the  paneroas  has  \m*n  emphasized,  par- 
ticularly through  studies  made  in  the  Cnited  States  by  F.  W,  Draper  on  ha?m- 
orrhage  and  by  Fitz  nn  aciltt^  pancTeatitis^  whilo  thotie  ui  Htmn  have  creatiKl  a 
sur^ry  of  the  tjland.  An  additional  interest  has  Ivh:-!!  given  to  the  organ  hy 
the  work  of  t.  Mering  and  Minkowski  on  pam*reatic  diaWtes.  The  works  of 
Claessien  (1842)  and  of  Ancelet  (18t>G)  give  the  older  literature.  The  modern 
gUuly  nf  the  *inhjeet  dates  from  Senn's  paper  in  tlie  Ameriejin  Jonnial  of  I  he 
Uedical   Scienceti,   1885,  and  Fity/h  Middlelon   Uohlsmith   l^^etiire  for   ISSlh 


I.    HLffiMOBBHAGR 

Both  Spiels  (l^f»*V)  and  Zt^iker  (IS?  I)  ui-iv  aetpiainfed  wilh  luernor- 
rliAgt*  into  tlie  pancreas  as  a  cause  of  sudden  dealh.  but  the  great  mcdico-h'gal 
importance  of  the  Aubject  was  first  fnlly  rt^cognisied  by  F.  W.  Draper,  of  Bos- 
tnn.  wh<tei<»  townsinen,  Harris,  Filz,  Whitney,  and  others  have  contributed 
additional  studies.  In  tJMlo  ntdopsies  Draptr  met  with  11*  cases  of  piiurreatie. 
hjriTiorrt»agi%  in  f»  or  10  of  which  no  other  riiusc  of  deatli  was  fonnd,  When 
the  blecHling  \»  exten.sivo  tlie  entire  tissue  of  the  gland  is  destroyed  and  the 
tilmHl  invadps  the  retro-peritoneal  (issue.  In  oHier  instances  the  peritoneal 
rovering  in  broken  and  the  hi  nod  fills  the  lesser  peritHmruui  (see  hsem<i-peritii- 
turtim).  The  luemorrhage  may  b**  in  connection  with  an  acute  pancrcalitis  or 
with  necrotic  inflammation  of  the  ghnuJ,  In  an  instance  in  winch  there  was 
A  f^inntl  growth  in  the  tail  of  the  pancreas  I  found  bjiMUfirrhago  iido  the  gland 
and  into  the  relro-peritontcum*  forming  a  Idood  sac  whicli  surrounded  the 
MXV 

Z»  '  ,  ,      '^  that  the  sudden  death  in  the.se  cases  h  due  to  sliock  through 

the  ^oUlt  plexus* 

Th«*  .^Nfnptomg  are  thus  hricdy  sunimarizeil  by  Prince:  "The  patient  who 
Itti  previon.^ly  t>een  jn^rfectly  well,  is  suddenly  taken  wifh  Hie  illness  whicli 
Ifirmtnate^  his  life,  •  ,  .     When  the  ha-morrbiigc  oc(nirs  the  patient   uniy  be 
ietly  renting  or  pursuing  his  usual  occupation.     The  pain  which  ushers  in 

attack  ig  usually  very  severe  and  located  in  the  npfjer  jmrl  of  the  al»domen. 
T*  *  ,tdily  increases  in  s€*verity,  is  sharp  *>r  perlia|)s  colirky  in  charat^tcr.  It 
i(W  from  the  tirst  accouipanicd  Ijv  naust^a  arid  vmniling:  tbt*  latter  he- 
cnfii4!sft  fretjuent  and  ohstmate,  hut  gives  no  relief.  The  patient  soon  beeomes 
anxious,  resth^sM,  and  dcpre.ssi*d  ;  he  tosses  abfuit,  and  ordy  with  ditlicuUy  can  he 
be  n^lraiiieil  in  lied.  The  surface  is  eold  and  tbi*  forehead  is  covered  with  a 
mid  sweat.  The  pulse  is  weak,  nipid,  and  sooner  or  later  itn perceptible.  The 
atiiinnH?9i  lieeomes  tentler,  the  tenderness  being  IcHatefl  in  the  u|>per  part  of  the 
aUlotaen  or  epigastrium.  Tympanites  is  sometimes  marked.  The  tempera- 
in  most  east*s  is.  either  nortnal  or  below  nornial.  The  bowels  are  apt  to 
fyini^ipated.  These  symptoms  contirnie  withoirt  relief,  those  which  are  most 
'  the  pain,  vomiting,  anxiousness,  restlessness,  and  the  state  of 

„,       _:        ivhich  the  patient  srHin  falls.'* 

It  hm  been  suggested!  in  such  cases  to  open  the  abdomen,  expose  the  pan- 
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tTt'ii^,  and  relieve  tlie  ten.-^ion,  siuce  the  fatal  ret^ult  is  often  due  to  the  pr»- 
sure  and  not  to  the  \o^^  of  hlood. 


n,    ACUTE    PANCREATITIS. 

(a)  Acute  Ha&morrliagic  Paacreatitis* — In  thi.s  form  the  inflanmistioQ  i» 

eombined  with  hiviiionhagL*,  ami  it  \^  ditticiilt  to  se|iaratt*  elearly  the  two  prDC- 
es^es, 

ExioLOfsv. — A  large  majority  of  I  he  cases  occur  in  adult  males.  McPhed* 
ran  luis  refinrttH]  one  in  a  nine  riiontlis*  cihl  elnld,  Many  of  the  patieut^  hftJ 
been  ad<licted  tu  alcohol ;  others  liad  8nirere<l  oectisionally  with  severe  pain^ 
and  voniitiuj^  or  with  gall-stone  eolie.  Peiser  found  that  8  out  of  121  col- 
lected eases  of  acute  pancreatitis  were  associated  with  pariuntion.  He  nug' 
gi^ts  that  the  changes  tnnnging  al^nit  ilie  pancreatitis  in  the:*e  cases  may  1# 
analogous  to  those  occurring  in  the  liver,  kidneys,  and  other  organs  in  eclaisp- 
sia.  Miinzer,  on  the  other  hantl,  advances  the  hypothesis  that  the  initial 
necrosis  may  result  from  emholistii  with  giant  cells  from  the  placenta. 

llie  inincreas  is  found  tnlarged,  and  tlie  interhilmlar  tissue  inlilfrftl^i 
with  hlood,  and  perhaps  wiJh  clots.  The  relation  of  gall-stones  to  the  o>ih 
dition  lias  bei^n  demonstratiHl  in  a  reeent  case  (Opie).  A  Binall  calculti^  had 
lodged  in  the  diverticulum  of  Vater,  closing  its  duodenal  orifice  and  converting 
the  eotiimnn  l^ile  duet  and  the  duet  of  Wirsung  into  a  closed  ehanncL  Bile 
finding  its  way  into  the  pancreas  had  caused  ha^mnrrhagic  inflanmintioa.  In- 
jection of  l)ile  into  the  pancreatic  ducts  of  dogs  reproduces  the  lesion.  The 
gland  cells  have  undergone  more  or  less  wide-spread  necrosis,  and  at  the  flll^ 
gin  of  the  necrotic  areas  are  acciimulalinns  of  inflammatory  jirotlactj?*  rw 
hlood-corpuscles,  [KilyniH-lear  leuc(>eytes,  and  fihrin.  There  can  Ix*  seen  al^'Ut 
the  lohules  and  u()on  the  omentum  and  mesentery  opatpie  white  speck*,  the 
fat  necroses  of  Balser. 

Symitoms. — One  of  the  most  characteristic  features  is  the  suddenness  of 
the  onset,  usually  with  vioh'ot  colicky  pain  in  tlie  npf>er  part  of  the  alKiom«*tt' 
Nausea  and  vomiting  folhiw,  witli  eoihipse  symptoms,  more  or  h'ss'i  H*ieif 
according  to  the  intensity  of  the  attack.  'The  aUdomen  becomes  swolleo  and 
tense  and  there  is  constipation.  The  tem]>eratyre  at  first  may  Lk*  low;  snib* 
sequently  fever  sets  in.  sfimetimes  initiated  hy  a  chill.  There  may  be  earlj 
delirium,  tVdhi]ise  symptoms  su|iervene,  and  death  occurs  uj^ualty  fmiii  tbr 
second  to  the  lourtli  day,  or  even  earlier.  The  swelling  and  infiltration  ia  the 
region  of  the  f)ancreas  necessarily  involve  the  eo^liac  plexus*  and  the  stretch- 
ing of  the  nerves  may  account  for  the  agonizing  pain  and  the  ^suddea  col* 
lapse.  In  a  case  which  1  have  reported  the  st^mi lunar  ganglia  were  imroUen, 
the  nerve-ci^lls  indistinct,  and  there  was  an  interstitial  intiltration  of  rouad 
cells.  The  Pacinian  corpu.scles  in  the  neighborliood  of  the  pancreas  wen^cnor* 
mously  swollen  and  tedematous. 

Deep  pressure  on  the  upper  part  of  llie  abdomen  may  give  evidence  uf 
circumscribed  resistance. 

DiAON08ii5. — Intestinal  obstruction  or  acute  perforating  peritonitis  b  usa* 
ally  suspected.  Now  that  the  condition  lias  l>eeorrje  better  known  the  diafiw- 
sis  intra  riUim  has  lieen  made.  **  Acute  jiancreatitis  is  to  Im?  sui^j)ected  w^boi 
a  previously  healthy  person  or  a  sutfercr  from  oeeasional  attacks  of  lodiifei" 
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I.    DISEASES  OF  THE  PANCREAS, 

The  importance  of  diseases  of  the  pancreas  has  been  emphasized,  par- 
ticularly through  studies  made  in  the  United  States  by  F.  W.  Draper  on  haem- 
orrhage and  by  Fitz  on  acilte  pancreatitis,  while  those  of  Senn  have  created  a 
surgery  of  the  gland.  An  additional  interest  has  been  given  to  the  organ  by 
the  work  of  v.  Mering  and  Minkowski  on  pancreatic  diabetes.  The  works  of 
Claessen  (1842)  and  of  Ancelet  (1866)  give  the  older  literature.  The  modern 
study  of  the  subject  dates  from  Senn's  paper  in  the  American  Journal  of  the 
Medical  Sciences,  1885,  and  Fitz's  Middleton  Goldsmith  Lecture  for  1889. 

I.    HiEMOHBHAGE. 

Both  Spiess  (1866)  and  Zenker  (1874)  wore  acquainted  with  haemor- 
rhage into  the  pancreas  as  a  cause  of  sudden  death,  but  the  great  medico-legal 
importance  of  the  subject  was  first  fully  recognized  by  F.  W.  Draper,  of  Bos- 
ton, whose  townsmen,  Harris,  Fitz,  Whitney,  and  others  have  contributed 
additional  studies.  In  4,000  autopsies  Draper  met  with  19  cases  of  pancreatic, 
hjemorrhage,  in  9  or  10  of  which  no  other  cause  of  death  was  found.  When 
the  bleeding  is  extensive  the  entire  tissue  of  the  gland  is  destroyed  and  the 
blood  invades  the  retro-peritoneal  tissue.  In  other  instances  the  peritoneal 
covering  is  broken  and  the  blood  fills  the  lesser  peritonaeum  (see  haemo-perito- 
na»um).  The  hemorrhage  may  be  in  connection  with  an  acute  pancreatitis  or 
with  necrotic  inflammation  of  the  gland.  In  an  instance  in  which  there  was 
a  small  growth  in  the  tail  of  the  pancreas  I  found  haemorrhage  into  the  gland 
and  into  the  retro-peritonaeum,  forming  a  blood  sac  which  surrounded  the 
left  kidney. 

Z(»nker  suggests  that  the  sudden  death  in  these  cases  is  due  to  shock  through 
the  solar  plexus. 

The  symptoms  are  thus  briefly  summarized  by  Prince:  "The  patient  who 
has  previously  been  perfe<*tly  well,  is  suddenly  taken  with  the  illness  which 
terminates  his  life.  .  .  .  When  the  hjemorrhage  occurs  the  patient  may  be 
(|uietiy  resting  or  pursuing  his  usual  occupation.  The  pain  which  ushers  in 
the  attack  is  usually  very  severe  and  located  in  the  upj)er  part  of  the  abdomen. 
It  steadily  increases  in  severity,  is  sharp  or  perhaj)s  colicky  in  character.  It 
is  almost  from  the  first  accompanied  ])y  nausea  and  vomiting;  the  latter  be- 
comes frequent  and  obstinate,  but  gives  no  relief.  The  patient  soon  becomes 
anxious,  restless,  and  depressed;  he  tosses  about,  and  only  with  difficulty  can  he 
l)e  restrained  in  bed.  The  surface  is  cold  and  the  forehead  is  covered  with  a 
cold  sweat.  The  pulse  is  weak,  rapid,  and  sooner  or  later  imperceptible.  The 
abdomen  becomes  tender,  the  tenderness  being  located  in  the  upper  part  of  the 
alnlomen  or  epigastrium.  Tympanites  is  sometimes  marked.  The  tempera- 
ture in  most  cases  is  either  normal  or  below  normal.  The  lx)wels  are  apt  to 
be  constipated.  These  symptoms  continue  without  relief,  those  which  are  most 
striking  being  the  pain,  vomitini?,  anxiousness,  restlessness,  and  the  state  of 
collapse  into  which  the  patient  soon  falls." 

It  has  been  suggested  in  siich  cases  to  open  the  abdomen,  expose  the  pan- 
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tTOa^,  and  relieve  (he  tension,  since  llie  fatal  R^ult  is  ofteu  due  to  the  pred-_ 
sure  and  not  to  the  loss  of  blood. 


n.     ACUTE    PANCREATITIS. 

(a)  Acute  Hsemorrhagic  Pancreatitis.— In  this  form  the  inflammation  is 
combine*]  with  hannorrhage,  and  it  is  ditJieuU  to  separate  clearly  the  two  prnc- 
esses, 

Etiolo(3V. — A  large  majority  of  tire  casee  occur  in  adult  males.  McPheJ- 
ran  lia.s  re|H)rlrd  one  in  a  nine  nmiitlis'  old  eliild.  Many  of  the  patients  had 
been  addicted  to  aleoliol ;  others  had  suflered  oceasionally  with  severe  pains 
and  vomiting  or  witli  gall-stone  colic*  Peltier  f»iund  that  8  out  of  121  c«>l- 
lected  cme<  af  acute  pancreatitis  won*  associat*;d  with  jmrturition.  He  sug- 
gests that  the  changes  bringing  nbf>iit  the  pancreatitis  In  these  cases  may  l>e 
analogous  to  those  occurring  in  the  liver,  kidneys,  and  other  organs  in  eclamp- 
sia. Mijnzer,  on  the  other  ham],  advances  the  hypothesis  that  the  initial 
necrosis  may  result  fron*  emlMilisni  with  giant  cells  froru  the  placenta. 

The  pancreas  is  fnnnd  i^iilarged,  and  (he  interlolnilar  tissue  intiUrnted 
with  blood,  and  perhaps  wilh  clots.  The  relation  of  gaJl-stones  to  the  ei>n- 
dition  has  hecm  dernonstratt^  in  a  recent  ease  (Opie).  A  small  calculus  had 
hidged  in  the  diverticulum  of  Vater,  closing  its  duodenal  orifice  and  converting 
the  cummon  bile  duct  and  the  duct  nf  Wirsung  into  a  closed  chaancL  Bile 
finding  its  way  inio  the  pancreas  had  caused  lueujorrhagie  inflaioniation.  In- 
jcction  uf  hile  iuto  the  pancreatic  ducts  of  dogs  reprrMluees  the  lasion.  The 
gland  cells  have  undergone  more  or  less  w^ide-spread  necrosis,  and  at  the  mar- 
gin of  the  necrotic  arras  are  accumulations  of  infhimmatory  prmlucts,  red 
bh5*xlM-orpuscles,  polynui'lcar  leucocytes,  and  fibrin.  Tliere  can  be  seen  eImiuI 
the  lobules  and  ufKui  tlie  omentum  and  mesentery  opaque  white  specks,  the 
fat  necroses  of  Balser. 

8YMi*TOMs. — One  of  the  most  charaeteristic  features  is  the  suddenness  of 
the  onset,  usually  with  violent  colicky  jiain  in  the  np|»er  part  of  the  abdomen. 
Nau?*ea  and  vomiting  follow,  with  collapse  symptoms,  more  or  k*ss  severe 
according  to  the  intensity  of  the  attack.  'The  abdomen  l>ecomes  gw^ollen  and 
teuse  and  there  is  constipation.  The  tem[M*rature  at  first  nmy  l>e  low;  snb- 
8ec|uently  fever  si^ts  in,  sometimes  initiateil  by  a  chill.  There  may  l»e  early 
delirium.  (Vdlapse  symptoms  supervene,  and  d<»ath  occurs  usnally  from  the 
second  to  the  fourth  day,  or  even  earlier.  The  swelling  and  inliUration  in  the 
region  of  the  pancreajs  necessarily  involve  the  co?liac  plexus,  and  the  stretch- 
ing of  the  nerve*^  may  account  for  the  agonizing  pain  and  tlie  sud<len  vaU 
lapse.  In  a  case  which  I  have  reported  the  semilunar  ganglia  w\Te  swollen, 
the  nerve-cells  indistinct,  and  there  was  an  interstitial  infiltration  of  round 
cells.  The  Pacinian  corpu.sclcs  in  the  neighborhood  of  the  pancreajs  were  eoor- 
mously  swollen  and  ledematous. 

Deep  pressure  on  the  upper  part  of  the  abdomen  may  give  evidence  of 
eircumscribeil  resistance. 

Diagnosis, — Intestinal  obstruction  or  acute  perforating  peritonitis  is  usn- 
ally suspecti?il.  Now  that  the  condition  has  become  Wtter  knowTi  the  diagno- 
sis  intra  viiam  has  been  made.  *'  Acute  pancreatitis  is  to  be  susp<^x*ti^J  when 
a  .previously  healthy  person  or  a  sufferer  from  occasional  attacks  of  indigcs- 
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tion  is  suddenly  seized  with  a  violent  pain  in  the  epigastrium  followed  by  vom- 
iting and  collapse,,  and  in  the  course  of  twenty-four  hours  by  a  circumscribed 
epigastric  swelling,  tympanitic  or  resistant,  with  slight  elevation  of  tempera- 
ture. Circumscribed  tenderness  in  the  course  of  the  pancreas  and  tender  spots 
throughout  the  abdomen  are  valuable  diagnostic  signs"  (Fitz).  An  interest- 
ing case  admitted  to  the  Johns  Hopkins  Hospital  illustrates  a  common  mis- 
take. The  young  man  had  had  symptoms  of  obstruction  of  the  bowels  for 
three  or  four  days.  The  abdomen  was  distended,  tender,  and  very  painful. 
I  saw  him  on  admission,  agreed  in  the  diagnosis  of  probable  obstruction,  and 
ordered  him  to  be  transferred  at  once  to  the  operating-room.  Halsted  found 
no  evidence  of  obstruction,  but  in  the  region  of  the  pancreas  and  at  the  root 
of  the  mesentery  there  was  a  dense,  thick,  indurated  mass,  and  there  were  areas 
of  fat-necrosis*  in  both  mesentery  and  omentum.  Oddly  enough  this  patient 
returned  four  years  afterward  with  another  attack,  but  he  refused  to  be  oper- 
ated upon  and  was  taken  away  by  his  friends. 

(b)  Acute  Suppurative  Pancreatitis — Pancreatic  Abscess. — Fitz,  in  his 
monograph  in  1889,  reported  22  cases.  To  this  list  Korte  has  added  24.  Of 
the  cases,  32  were  in  males. 

Etiology. — The  etiology  in  a  majority  of  cases  is  doubtful.  Dyspeptic  dis- 
turbances and  trauma  have  preceded  the  onset  in  some  instances.  In  24  cases 
there  was  a  single  abscess ;  in  14  there  were  numerous  small  abscesses.  In  other 
instances  there  was  a  diffuse  purulent  infiltration.  Some  of  the  sequels  are 
peri-pancreatic  abscess,  perforation  into  the  stomach,  the  duodenum,  or  the 
peritonaeum,  and  thrombosis  of  the  portal  vein. 

Symptoms. — The  symptoms  of  suppurative  pancreatitis  are  not  always  well 
defined.  In  one  case  in  my  wards  Thayer  made  a  correct  diagnosis.  The 
patient,  aged  thirty-four,  had  had  occasional  attacks  of  severe  pain  and  vomit- 
ing. This  was  followed  by  fever  and  delirium.  A  deep-seated  mass  was  felt 
in  the  median  line  just  al)ove  the  umbilicus.  Finney  operated  and  found  dis- 
seminated fat-necrosis  and  a  deep-seated  abscess  with  necrotic  pancreatic  tis- 
sue. The  patient  recovered.  The  course  of  the  suppurative  form  is  much 
more  chronic.  Icterus,  fatty  diarrhoea,  and  sugar  in  the  urine  have  been  met 
with  in  some  cases.  The  presence  of  a  tumor  mass  in  the  epigastrium  is  of 
the  greatest  moment. 

(c)  Oangrenons  Pancreatitis. — Complete  necrosis  of  the  gland,  or  part  of 
it,  may  follow  either  haemorrhage  or  ha?morrhagic  inflammation,  and  in  excep- 
tional cases  may  occur  after  suppurative  infiltration  or  after  injury  or  the 
perforation  of  an  ulcer  of  the  stomach.  In  Fitz's  monograph  15  cases  are 
reported.  Korte  has  increased  this  numl)er  to  40.  Symptoms  of  haemorrhagic 
pancreatitis  may  precede  or  be  associated  with  it.  Death  usually  follows  in 
from  ten  to  twenty  days,  with  symptoms  of  collapse. 

Anatomically  the  pancreas  may  present  a  dry  necrotic  appearance,  but  as 
a  rule  the  organ  is  converted  into  a  dark  slaty-colored  mass  lying  nearly  free 
in  the  omental  cavity  or  attached  by  a  few  shreds.  In  other  instances  the 
totally  or  partially  sequestrated  organ  may  lie  in  a  large  abscess  cavity,  form- 
ing a  palpable  tumor  in  the  epigastric  region.  In  two  cases,  reported  by  Chiari, 
the  necrotic  pancreas  was  discharged  per  rectum,  with  recovery. 

Belation  of  Fat-necrosis  to  Pancreatic  Disease. — In  connection  with  all 
forms  of  pancreatic  disease  small  yellowish  areas^  to  which  Balser  first  directed 
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attention,  may  f»e  found  in  the  interloUuhir  pancreatic  tissue,  in  the  m<»en- 
terj,  in  the  onientum,  in  the  abdominal  fatty  tis*ine  generally,  and  oecasion- 
ally  in  the  pericardial  and  hulR'utantH»ij*i  fat.     It  18  stated  that  they  may  ^IG 
present  without  dLsease  of  the  ;i:laiid.  hut  this  i.s  doufilftd.    They  are  most  fre- 
querjt    in  Uie  h.Tiriorrhagie  and  m^erniie  forms  of  ininereatitj.-i,  lenw  eojnmon 
in  the  i5uppurative.     In  the  paurreai?  the  lobules  are  8eeu  to  be  separated  hy  n 
dead*whitc  n^emlic  tisi*ue^  which  givc^  a  remarkable  apf>earanee  to  the  eectioii. 
Jn  the  abdominal  fat  the  area^  are  usually  not  larger  than  a  pin\s  head;  tlun 
at  onee  allraet  attention,  and  may  be  iiiit^taken,  on  superlieial  exauiiuation,  foi 
uiiliary  tuberele.s  or  noojiIaHm^.     11iey  ma^-  he  larger;  instane^^**  have  Inrn  rt»- 
[Kirted  in  vvhieh  they  were  the  size  of  a  hen*H  eg^.    On  t^ieeiioii  they  have  a  soft, 
tallowy  consistence.     R.  Ijiangerhans  has  shown  that  this  substance  is  a  com- 
bination of  lime  with  certain   fatty  aeids.     Tftey  may  be  erui^ted  with  lime, 
and  m  a  man,  aged  eighty,  who  dic^l  of  Bright*s  disease,  I  found  the  lolndc 
of  the  panerciiH  entirely  i.sohited  by  areas  of  fat-necrosis  with  extensive  ilepo- 
sit  ion  of  lime  salts.    There  is  no  necessary  etiological  relation  helwi^n  dis<*ad©j 
of  I  he  panerea^t  and  dissemiiiateil  fat-neeroses  of  the  abdomen  at  the  tii 
the  latter  are  dis<*ovea'd.     They  have  been  fotind  accidentally  in  biparotomj 
for  ovarian  tumor  and  in  ijintances  in  whieh  the  pancretts  has  been  normal. 
They  may  he  present  in  thin  piTsons  or  in  association  with  gall-stones,    Bnnl- 
ins  coti  was  present  in  two  instances,  with  diphtheritic  colitis,  examined  by 
Welch,  though  in  most  cases  I  he  anyis  nf  m*crcKsis  are  fettTile,      Langerhans 
produced    fat* necrosis   by   injecting  extract   of  pancreas   into   the   peri-renalJ 
fatty  tisstie  of  a  dog;  and  llildeb?-and  and  Uettmer  have  shown  e\|M:»rimentall\fi 
that  the  fat-necroses  are  canscil  by  certain  constituents  of  the  pancreatic 
jui<'e,   hut    not    l»y    trypsin.      Flcxner   has    demoDstrat«3fl    by    chemicaf    ti^stsj 
the    existence    of    the    fat-splitting    fernjent    in    peritoneal    fat-necrose^    ii 
recent  human  and  exficrimental  <'asei#.     The  ferment   (steapsin)   disapprai 
after  five  or  six  days  in  exfwrimcntal  necroses,  and  can  not  he  demonstrated^ 
in   the  lime-inc rusted  hurium  ones,      H.   U.   Williams  has  prmluced  tuimiUir 
lesions  in  the  subcutaneous  fat  hy  inserting  bits  of  sterile  pancreas  heneatt 
ihe  skin»     By  ligaling  Ihe  puucrealic  ducts  of  cats  Opie  producc<l  at  the  end  of! 
several  weeks  necrosis  of  almost  the  ontii*e  abdominal  fat,  together  with  foci 
in  the  subcutaneous  tissue  and  in  the  jjf  ricardium.     Flexner  lias  producixl  lU'Uti? 
ha'morrhagic  pancreatitis  by  injecting  artificial  gastric  juice  into  the  duct  of 
Wii>ung.     Opie  has  recently  made  the  interesting  i>bservation   that  lupmor- 
rhagic  pancreatitis  and  fat-nccmriis  may  he  pn»duced  by  injecting  bile  into  the 
pancreatic  duct  of  dogs,  and  has  also  shown  that  the  penetration  of  bile  intn 
the  pancreas  nuiy  he  the  cause  i>f  these  coralitions  in  liuman  cascjti. 

it  is  well  for  surg€*ons  to  renjemher  tliat  in  two  ca^'C^s  at  least  the  rao^t 
serious  symptoms  of  acute  pancreatic  disease  have  lx«n  found  in  as^sociatioti 
only  with  wide-spread  fat-necrosis  of  the  gland.  In  a  case  re]H)rted  liy  Stock- 
ton and  Williams  a  man,  on  his  mtum  jourm-y  fTom  Europe,  was  i^etzed  with 
vomiting  and  pain,  without  fever,  but  with  a  very  small  pulse.  The  patient 
died  soon  after  his  arrival  in  America.  The  post  mortem  showed  n  pancr 
18  cm.  long,  at  first  sight  normal  but  on  section  most  extensive  fattj  inSltri- 
tion  with  fat-necro#is  was  demonstrable. 
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ni.    CHBONIC   FANCBEATinS. 

Sclerosis  follows  obstruction  of  the  duct  of  Wirsung  by  pancreatic  calculi, 
by  gall-stones  lodged  near  the  orifice  of  the  common  duct,  and  by  neoplasm. 
Opie  has  distinguished  two  histological  types  of  chronic  inflammation:  (a) 
interlobular,  including  that  caused  by  occlusion  of  the  duct,  and  (h)  inter- 
acinar,  a  more  diffuse  process  invading  the  islands  of  Langerhans  which  are 
spared  by  the  interlobular  form.  These  varieties  have  much  correspondence  to 
the  atrophic  and  hypertrophic  cirrhosis  of  the  liver.  As  already  mentioned, 
it  is  probable  that  there  is  a  close  relationship  between  disease  of  the  islands 
of  Langerhans  and  diabetes.  Occasionally  the  gland  is  larger  than  normal, 
and  may  form  a  tumor  readily  palpable  in  the  upper  part  of  the  abdomen. 
In  haemochromatosis  there  may  be  pigmentary  changes  in  association  with  a 
similar  condition  in  the  liver  and  pigmentation  of  the  skin. 

The  interest  in  atrophy  of  the  pancreas  relates  first  to  the  association  with 
it  of  diabetes,  which  has  been  already  considered;  and  secondly  to  the  possi- 
bility of  a  chronic  interstitial  pancreatitis,  particularly  at  the  head  of  the 
organ,  blocking  the  terminal  part  of  the  common  bile-duct.  Riedel  refers  to 
severe  cases  in  which  he  found  during  operation  for  gall-stones  the  head  of  the 
pancreas  enlarged  and  hard  as  stone,  so  that  he  dreaded  the  possibility  of  new 
growth;  but  two  of  his  patients  recovered  and  were  well  for  years,  and  in 
the  third  the  post  mortem  showed  that  the  condition  was  one  of  chronic  pan- 
creatitis. Similar  cases  are  described  by  Mayo  Robson.  In  one  ol  Korte's  cases 
a  small  nodule  of  the  gland  involved  in  a  chronic  pancreatitis  had  pressed 
directly  upon  the  ductus  communis  choledochus  and  caused  the  jaundice. 


IV.    PANCREATIC   CYSTS. 

Of  121  cases  operated  upon  by  surgeons  60  were  in  males  and  56  in 
females;  in  5  the  sex  was  not  given  (Korte).  Sixty-six  of  the  cases  occurred 
in  the  fourth  decade.  T.  C.  Kailton's  case  (which  is  not  in  Korte's  series), 
an  infant  aged  six  months,  and  Shattuck's  case  in  a  child  of  thirteen  and  a 
half  months,  are  the  youngest  in  the  literature.  According  to  the  origin 
Korte  recognizes  three  varieties. 

( 1 )  Traumatic  Cases. — In  this  list  of  33  cases  30  were  in  men  and  only 
3  in  women.  Blows  on  the  abdomen  or  constantly  repeated  pressure  are  the 
most  common  forms  of  trauma.  One  case  followed  severe  massage.  Usually 
with  the  onset  there  are  inflammatory  symptoms,  pain,  and  vomiting,  some- 
times suggestive  of  peritonitis.  The  contents  of  the  cyst  are  usually  bloody, 
though  in  13  of  the  traumatic  cases  it  was  clear  or  yellowish. 

(2)  Cysts  following  Inflammatory  Conditions. — In  51  cases  the  trouble 
l)egan  gradually  after  attacks  of  dyspepsia  with  colic,  simulating  somewhat 
that  of  gall-stones.  Occasionally  the  attack  set  in  with  very  severe  symptoms, 
suggestive  of  obstruction  of  the  lx)wel.  In  this  group  the  tumor  appeared  in 
19  cases  soon  after  the  onset  of  the  pain;  in  others  it  was  delayed  for  a  period 
of  from  a  few  weeks  to  two  or  three  years.  jMcPhedran  has  reported  a  re- 
markable instance  in  which  the  tumor  appeared  in  the  epigastrium  with  signs 
of  severe  inflammation.     It  was  opened  and  drained  and  believed  to  be  a 
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hyi]vn\)i>  of  ihr   lessi.T  jM*rifniru)il  cavity.     Three  months  later  u  .swond  cys^t 
developtni  which  appeared  to  sprrtig  dirwtly  from  the  pfiiuTcas. 

(3)  Cysts  without  any  Inflammatory  or  Traumatic  Etiology, — Of  33  cases 
in  this  group  2^^  were  in  women,  A  reniarlvahk'  f<^iilnre  is  the  prolonged  |>eriod 
of  their  existt^nt'e — in  one  eai^e  f»»r  forty-seven  years,  in  otje  for  heiwiH.»n  six- 
teen and  twenty  years,  in  others  for  i?i.xteen,  uine»  and  eight  yrars,  in  (hi^  major- 
ity for  froiri  two  to  four  years. 

Horbid  Anatomy. — Anatomically  Korte  recognizes  (1)  reirfUwn  ri/^^ts  due 
to  plu>:^nnt£  of  liu'  main  iluet ;  {2)  prolifvmiutn  viiais  of  tlie  pancreatic  tis.sni*^ — 
the  eysto-adenoma ;  (3)  rcirnfum  cysU  arising  from  the  alveoli  of  the  ghmd 
and  of  the  Kmaller  duct^fi,  which  l>eeoiue  cut  off  and  dihitc  in  eon!?ifM|uence  of 
chronic  interstitial  pancreatitis;  (4)  pAf*udfHrifds  followin>r  inflammatory  or 
(ramnatie  afTections  of  the  pancreas,  usnally  the  result  of  injury,  causing  hann- 
orrhage  and  hydrops  of  the  lesser  peritonaf^um. 

Situation, — In  it8  growth  the  eynt  may  ( 1 )  lje  in  the  leaser  peritonjpum, 
pu>h  tlie  stomach  U|^ward,  and  reach  the  alwioniinal  wall  hetwe«?n  the  j^tomach 
and  the  transverse  ccdon ;  (2)  more  rarely  the  cyst  appears  above  the  h*sser 
curvatnre  and  pushes  the  sttunach  clownwur*!;  in  hoth  of  thes*?  easing  the  situ* 
ation  of  the  tuntor  h  high  in  the  ar»domen,  hut  {l\)  it  may  develop  [between 
the  leaves  of  the  transverse  mesoH^olon  and  lie  helow  liotb  the  colon  and  the 
stomach.  The  relation  of  these  two  organs  to  the  tumor  is  variable,  but  in 
the  majority  of  cases  the  stomach  lies  above  and  the  Iransverse  cohm  below  the 
cyst.  Occasionally,  too.  as  in  T.  C,  Kailton's  ease,  the  cyst  may  arise  in  the 
tail  »d'  llie  pancreas  and  project  far  over  in  the  left  hyptK'hondrium  in  tlie 
position  of  the  spleen  or  of  a  renal  tumor. 

General  Symptoms. — Apart  from  the  features  of  onset  nlre^idy  referreii 
to.  the  patient  may  enrnphnn  of  no  trouble  whatever,  particularly  in  the  very 
chronic  cases,  unless  the  cyst  reaches  a  very  large  size.  Painful  eolieky  attacks. 
With  nausea  and  vomiting  juid  progrt»ssive  enlargement  of  the  abdomen,  have 
fre<pjently  tieeo  noted.  Fatty  diarrh4i?a  from  disturbance  of  the  function  of 
the  pancreas  is  ran*.  Hugar  in  the  urine  has  been  pre^nt  m  h  nund»er  of 
cases.  Increased  secretion  of  the  saliva,  the  so-called  pancrc^atie  sidivalion. 
is  also  rare.  Pressure  of  the  eyst  may  sometimes  cause  jaundic*e,  and  in  rare 
instances  dyspnrea.  Very  marked  lo^s  of  flesh  has  t>een  present  in  a  numluT 
of  cases.  A  remarkable  feature  often  noticed  has  been  I  he  transitory  disaf>- 
pearanee  of  the  cyst.  In  one  of  Halstetrs  eases  the  girth  of  the  alHJonien  iU^ 
creas^'^l  from  43  to  31  inches  in  ten  days  with  profuse  diarrhcea.  Sometime 
the  disappearance  has  fi>llow^ed  blows. 

Diagnosis. — ^The  cyst  »>ccupics  the  upper  abdomen »  usually  forming 
seniicirruhir  bulging  in  the  median  line,  rarely  to  either  siile.  In  Ifi  can 
Korte  states  that  tht*  chief  projection  was  below  the  navel.  In  one  case  oy^ter- 
ated  upon  by  Ualste<l  the  tiunor  occupied  the  greater  part  of  the  atKloinexL 
The  cyst  18  immobile,  respiration  having  little  or  no  intluence  on  it.  Aa  already 
mentioned,  the  stomach,  as  a  rule,  lies  above  it  and  the  colon  l>elow. 

In  a  majority  of  the  eases  the  lluid  is  of  a  rcHldish  or  dark-brown  color, 
and  contains  blood  or  blood  coloring  matter,  cell  detritus,  fat  granules,  and 
sometimes  cholesterin.  The  consi.stenee  of  the  tlui*!  is  usually  mucoid,  rarely 
thin.  The  reaction  is  alkaline,  the  specific  gravity  from  1.010  to  1.0*^0.  In 
22  cases  Kiirte  states  that  the  fluid  was  not  hsemorrliagie* 
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The  existence  of  ferments  is  important.  In  54  cases  they  were  present 
in  the  fluid  or  in  the  material  from  the  fistula.  Ih  20  cases  only  one  ferment 
was  present,  in  20  cases  two,  and  in  14  cases  all  three  of  the  pancreatic  fer- 
ments were  found.  As  diastatic  and  fat  emulsifying  ferments  occur  widely 
in  various  exudates  the  most  important  and  only  positive  signs  in  the  diagr 
nosis  of  the  pancreatic  secretion  is  the  digestion  of  fibrin  and  albumin. 

Results. — Korte  states  that  of  101  cases  in  which  the  cyst  was  opened  and 
drained  4  deaths  followed  the  operation  directly ;  1  resulted  from  infection  of 
the  fistula.  In  14  cases  the  cyst  was  extirpated;  of  these  12  recovered.  In 
cases  of  Bull  and  of  Kronig  diabetes  followed  the  extirpation  of  cysts. 

V.    TUMOBS   OF   THE   FANCBEAS. 

Of  new  growths  in  the  organ  carcinoma  is  the  most  frequent.  Sarcoma, 
adenoma,  and  lymphoma  are  rare. 

Frequency. — At  the  General  Hospital  in  Vienna  in  18,069  autopsies  there 
were  22  cases  of  cancer  of  the  pancreas  (Biach).  In  11,472  post  mortems  at 
Milan,  Segre  found  132  tumors  of  the  pancreas,  127  of  which  were  carci- 
nomata,  2  sarcomata,  2  cysts,  and  1  syphiloma.  In  6,000  autopsies  at  Guy's 
Hospital  there  were  only  20  cases  of  primary  malignant  disease  of  the  organ 
(Hale  White).  In  the  first  1,500  autopsies  at  the  Johns  Hopkins  Hospital 
there  were  6  cases  of  adeno-carcinoma,  and  1  doubtful  case  in  which  the  exact 
origin  could  not  be  stated.  There  were  8.  cases  of  secondary  malignant  disease 
of  the  pancreas.  The  head  of  the  gland  is  most  commonly  involved,  but  the 
disease  may  be  limited  to  the  l>ody  or  to  the  tail.  The  majority  of  the  patients 
are  in  the  middle  period  of  life. 

Symptoms. — The  diagnosis  is  not  often  possible.  The  following  are  the 
most  important  and  suggestive  features:  (a)  Epigastric  pains,  often  occur- 
ring in  paroxysms.  (6)  Jaundice,  due  to  pressure  of  the  tumor  in  the  head 
of  the  pancreas  on  the  bile-duct.  The  jaundice  is  intense  and  permanent,  and 
associated  with  dilatation  of  the  gall-bladdier,  which  may  reach  a  very  large 
size,  (c)  The  presence  of  a  tumor  in  the  epigastrium.  This  is  very  variable. 
In  137  cases  Da  Costa  found  the  tumor  present  in  only  13.  Palpation  under 
anaesthesia  with  the  stomach  empty  would  probably  give  a  very  much  larger 
percentage.  As  the  tumor  rests  directly  upon  the  aorta  there  is  usually  a 
marked  degree  of  pulsation,  sometimes  with  a  bruit.  There  may  be  pressure 
on  the  portal  vein,  causing  thrombosis  and  its  usual  sequels,  (d)  Symptoms 
due  to  loss  of  function  of  the  pancreas  are  less  important.  Fatty  diarrhoea  is 
not  very  often  present.  In  consequence  of  the  absence  of  bile  the  stools  are 
usually  very  clay-colored  and  greasy.  Diabetes  also  is  not  common.  (^)  A 
very  rapid  wasting  and  cachexia.  Of  other  symptoms  nausea  and  vomiting 
are  common.  In  some  instances  the  pylorus  is  compressed  and  there  is  great 
dilatation  of  the  stomach.     In  a  few  cases  there  has  been  profuse  salivation. 

The  points  of  greatest  importance  in  the  diagnosis  are  the  intense  and 
permanent  jaundice,  with  dilatation  of  the  gall-bladder,  rapid  emaciation, 
and  the  presence  of  a  tumor  in  the  epigastric  region.  Of  less  importance  are 
features  pointing  to  disturbance  of  the  function  of  the  gland. 

Of  other  new  growths  sarcoma  and  lymphoma  have  been  occasionally 
found.    Miliary  tubercle  is  not  very  uncommon  in  the  gland.     Syphilis  may 
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occur  m  rather  a  elironie  interstitiMl  inflamniation,  or  in  I  he  form  of  giimmous 
tinimr^. 

The  Giitl<x»lv  in  tufiiors  of  the  pjiocroas  is,  as  a  rule,  hopelesiii,  Howtpven 
of  10  cases  opera t<'d  ujmn  of  late  years,  G  rocovered  (Kiute). 

VI.    PANCREATIC    CAL.CTJLI. 

Pancreatic  lithiasis  is  comparatively  rai'e.  In  1883  George  W.  Johnston 
collected  35  cascHi  in  the  literature.  lu  l,5iMl  autopsies  at  the  Johns  Hopkins 
Hospital  there  were  2  cases. 

The  stones  are  usually  numerous,  either  round  in  shape  or  rough,  spinous 
and  coral-like.  The  color  is  opaque  white.  They  are  composed  chieriy  of  car- 
bonate of  lime.  The  effects  of  the  stones  are:  (1)  A  chrome  interstitial  in- 
flammation  of  the  gland  suhstance  with  dilatation  of  the  duct :  sometimes  there 
i$  cystic  dilatation  of  the  gland;  (y)  acute  inHunuimliori  with  su|i))uration ; 
(3)  the  irritation  of  the  stones,  as  in  the  galMdaddcr,  may  lead  to  carcinoma. 

Symptoms. — Pepper  in  ISH2  made  a  diagnosis  of  calcuhis  of  the*  pam^reas, 
of  Which,  however,  there  wm  no  confinnation  either  by  tlie  passage  of  the  Bione 
or  by  autopsy.  Minuich  has  reported  a  case  in  wliieh,  after  an  attack  of  eoHc, 
calculi  composed  of  eidcic  carhotvate  imd  fihosphate  were  passed  in  the  slo*ils. 
Lichtheitu,  in  a  case  witli  severe  t*olic,  dialietes,  and  fattv  diurrhiea,  made  the 
diagnosis  of  pancreatic  calculi,  wliich  was  afterward  ci)ntirmed  hy  aiitopsv- 


J.    DISEASES  OK  THK  PEHITON.EUM. 

I.     ACUTE    GENERAL    PERITONITIS. 

Definition. — Acute  iufhunniation  of  tlie  periloTuvuni. 
Etiolo^. — The  condition  may  lie  prinmry  or  secondary. 

(a)  Frimaiiy.  IniOPATHic  Pkkitonitis. — Consitlering  how  frequent W  the 
pleura  and  pericardium  are  primarily  inHamed  the  rarity  of  idiopathic  iii- 
llammation  of  the  peritomeum  is  somewhat  remarkable.  It  may  follow  cold  or 
exposure  and  is  then  know^l  as  rheumatic  peritonitis.  No  iiistance  of  the  kind 
has  come  under  my  nolic-e.  In  Iinght*s  discuis*^  gout,  and  artcnr>-sc!cro!(i§ 
acute  peritonitis  may  occur  as  a  terminal  event  Of  lu:?  cases  of  peritonitui 
which  came  to  autopsy  at  the  Johns  Hopkins  Hospital.  12  were  of  thia  tornL 
In  these  there  waii  some  pre*exiHting  chronic  disease  ( Ftexner). 

(b)  Seoiinuarv  peritonitis  is  dtie  to  extensicm  of  intlammation  from,  or 
perforation  of  one  of  the  organs  covered  by  the  peritona?um.  Peritonitii*  fnun 
extension  may  follow  inflammation  of  the  stomach  or  intcs»tinc^,  extensive 
nil  ♦ration  in  these  parts,  cancer,  acute  suppurative  inflammatiom^^  of  thetfplcdl, 
livk  r.  pancreas,  retro[)eritontnil  tissues,  and  the  pelvic  viscera. 

Perforative  peritonitis  is  the  most  comnmn,  following  external  wounds* 
perforation  of  ulcer  of  the  stomach  or  bowels,  perforation  of  the  galUbla  ^^-^ 
abscesa  of  the  liver,  spleen,  or  kidneys.  7Vo  important  causes  an*  ai>|» 
i*itis  and  sujtpu rating  inllammatron  nlH)ut  the  Fnlhtfiian  tulics  and  ovarii^. 
There  are  instances  in  which  peritonitis  has  followed  rupture  of  un  appar- 
ently normal  (iraatian  follicle. 
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Of  the  above  102  cases,  56  originated  in  an  extension  from  some  diseased 
abdominal  viscus.  The  remaining  34  followed  surgical  operations  upon  the 
peritonaeum  or  the  contained  organs. 

The  peritonitis  of  septicaemia  and  pyaemia  is  almost  invariably  the  result 
of  a  local  process.  An  exceedingly  acute  form  of  peritonitis  may  be  caused  by 
the  development  of  tubercles  on  the  membrane. 

Morbid  Anatomy. — In  recent  cases,  on  opening  the  abdomen  the  intes- 
tinal coils  are  distended  and  glued  together  by  lymph,  and  the  peritonaeum 
presents  a  patchy,  sometimes  a  uniform  injection.  The  exudation  may  be: 
(a)  Fibrinous,  with  little  or  no  fluid,  except  a  few  pockets  of  clear  serum 
between  the  coils,  (b)  Sero-fibrinous.  The  coils  are  covered  with  lymph, 
and  there  is  in  addition  a  large  amount  of  a  yellowish,  sero-fibrinous  fluid. 
In  instances  in  which  the  stomach  or  intestine  is  perforated  this  may  be  mixed 
with  food  or  faeces,  (c)  Purulent,  in  which  the  exudate  is  either  thin  and 
greenish-yellow  in  color,  or  opaque  white  and  creamy,  (d)  Putrid.  Occa- 
sionally in  puerperal  and  perforative  peritonitis,  particularly  when  the  latter 
has  been  caused  by  cancer,  the  exudate  is  thin,  grayish-green  in  color,  and 
has  a  gangrenous  odor,  {e)  Hemorrhagic.  This  is  sometimes  found  as  an 
admixture  in  cases  of  acute  peritonitis  following  wounds,  and  occurs  in  the 
cancerous  and  tuberculous  forms.  (/)  A  rare  form  occurs  in  which  the  injec- 
tion is  present,  but  almost  all  signs  of  exudation  are  wanting.  Close  inspection 
may  be  necessary  to  detect  a  slight  dulling  of  the  serous  surfaces. 

The  amount  of  the  effusion  varies  from  half  a  litre  to  20  or  30  litres. 
There  are  probably  essential  differences  between  the  various  kinds  of  peri- 
tonitis. 

Bacteriology  of  Acute  Peritonitis. — Much  work  has  been  done  lately  upon 
the  subject.  Flexner  has  analyzed  102  cases  of  peritonitis,  in  which  bacterio- 
logical studies  were  made,  which  came  to  autopsy  in  the  Johns  Hopkins  Hos- 
pital. He  makes  three  classes.  The  first  class  embraces  the  primary  or  idio- 
pathic form,  of  which  12  cases  were  found.  These  were  with  one  exception 
mono-infections.  The  prevailing  micro-organism  was  the  streptococcus  pyog- 
enes (five  times),  the  remaining  ones  being  the  staphylococcus  aureus,  micro- 
coccus lanceolatus,  bacillus  proteus,  pyocyaneus,  coli  communis,  and  the  in- 
fluenza bacillus.  The  second  class  followed  operations  upon  the  peritonaeum, 
excepting  operations  upon  the  intestine.  The  majority  of  these  cases  were 
examples  of  wound  infection.  They  were  33  in  number.  In  25  of  these  mono- 
infections, in  8  mixed  infections  existed.  The  prevailing  micro-organism  was 
the  staphylococcus  aureus,  which  was  present  alone  in  12  and  combined  in  2 
cases.  The  streptococcus  occurred  5  times  uncombined  and  4  times  com- 
bined. The  bacillus  coli  was  found  5  times  in  all,  being  unassociated  in  3 
cases.  Other  organisms  found  were  the  micrococcus  lanceolatus,  staphylococcus 
albus,  bacillus  pyocyaneus,  and  aerogenes  capsulatus.  The  remaining  56  cases, 
forming  the  third  class,  were  instances  of  intestinal  infection.  These  com- 
prised 23  mono-  and  33  polyinfections.  The  predominating  micro-organism 
was  the  bacillus  coli  communis  which  occurred  in  43  cases,  8  times  alone  and 
35  in  association.  The  streptococcus  was  present  in  37  cases,  being  alone  in  7. 
The  staphylococci,  pneumococcus,  bacillus  proteus,  pyocyaneus,  typhosus,  and 
aerogenes  capsulatus  occurred  in  a  smaller  number  of  instances. 

Among  the  micro-organisms  thus  far  found  rarely  in  peritonitis,  may  be 
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menlmnfil  the  goiioc'nrcu.s  the  antlirax  bacillus,  the  pnitoiis  bacillus,  and  the 
typboid  bacilliii^.  Tlie  gojiarrba^al  frirm  nnses  from  nalpingilis  am!  may  «ieeur 
ill  r!iildn»f\.  WoU-b  bas  found  tbe  Iiat-ilbis  roll  eorninunis  in  peritonitis  due 
to  ub^eratinn  of  tbe  mtcstruvs  wit  bout  perforation. 

Symptoms^^ — fn  tbo  perforative  and  >irj)(ic  cast's  tbe  onset  is  marked  by 
chilly  fwlin^rs  or  an  actual  rigor  witb  tntoni^  pain  in  tbe  abdomen.  In  r\^>boid 
fever,  when  the  8enHoriimi  is  benund>e<j,  tbe  onset  may  not  be  notic^.     The 

.pain  is  general*  and  is  usually  iidi-n.^e  an<l  aggravate*!  by  movements  aiul  pn*^ 

'sure.  A  position  is  taken  wbicb  relieves  tbe  tension  of  tbe  abdmiiinal  muft* 
cled»  my  that  tbe  patient  lies  on  the  back  with  tbe  thighs  drawn  up  and  the 
shoulders  elevated.  Th**  greatest  pain  h  nsnally  lielow  tbe  nmhilicus,  fiut  in 
[loritonitis  fnuii  |KM'fonition  of  tbe  siomaeli  pain  may  be  referri*d  to  the  back, 
the  cbcirtt,  or  tlie  sbntihlcr.  Tbe  respiration  is  su[»er fi<'ial — costal  in  lype-* 
as  it  is  [)ainful  to  use  tbe  diaphragm.  For  the  same  reason  the  action  of 
coughing  i«  restrained,  and  even  the  movements  necessary  for  talking  are  lim* 
ited.  In  this  early  stage  the  sensitiveness  niay  l)e  great  and  tbe  abdominal 
muscles  are  often  rigidly  contractr^d.  If  the  patiejit  is  at  jKJrfect  rest  the  pain 
may  be  very  slight,  and  there  an;  inMances  in  which  it  is  not  at  all  marked* 
and  may.  indeed,  hi'  absent. 

I  The  abdomen  gradually  becomes  dif^tended  and  tenfie  and  18  tympanitic  on 
percussion.  The  fujlsc;  is  rapid,  small,  and  bard,  and  often  has  a  [lendtar  wiry 
quality.  It  ranges  frnrn  I  lu  ti>  15*1,  Tbe  temperature  may  rise  rafiidly  after 
tbe  chill  and  reach  Itij''  or  10,5^,  but  the  sul)se(|uent  elevation  is  mo<h'nite. 
In  siniw  very  severe  cases  there  may  l^e  no  fever  throughout.  The  tongue  at 
first  is  white  and  moist,  but  HuhstMjiiently  bceomoi?  dry  and  often  r*^l  and  (iit- 

.  Bured.  Vomit iug  is  an  early  and  prominent  feature  and  causes  great  pain.  The 
contents  of  the  st<muuli  are  first  ejected,  then  a  yellowish  and  liile-stained 
fluid,  and  finally  a  gnx'nish  and,  in  rare  instances,  n  brownish-black  liquid  with 
slight  faval  odor,  Tbe  liowels  may  Ik?  loose  at  tlic  onset  and  then  roujitipa- 
tion  may  follow,  Fnvpient  micturition  may  l>e  present,  less  often  retention. 
The  urine  is  usually  scanty  and  high-colored,  and  contains  a  large  qaantity 
of  iurlican, 

f  The  appearance  of  tbe  patient  when  these  symptoms  have  fully  developed 
is  very  characteristic.  Tbe  face  is  pinched,  (be  eyes  are  >unken»  and  the  expr^i- 
sion  is  very  anxious,  Tbe  constant  vomiting  of  fluids  causes  a  wasteil  appoir- 
anee,  and  the  bunds  smuetirnes  jirisi-nt  the  washer-woman's  skin.  Kxeept  in 
cholera,  we  sec*  the  Ilippocratic  facies  more  frequently  in  this  than  in  any 
other  disease — **a  sharp  noHfi,  hnlhm  eiffi/i,  coltapsed  lemplf^:  the  eurs  r«/rf, 
rontrartrd,  and  fhrir  tohrs  turned  out :  tlie  sHn  aboui  the  fort'hmd  bring  rough, 
dvitrndrd^  and  parvhvd;  the  rolur  of  the  whale  fare  bring  brown,  blark,  lirid^ 
or  trnd-vfdored:*  There  are  one  or  two  additional  points  about  the  al>domrn. 
The  tynjpany  is  tmially  excessive,  owing  to  the  great  relaxation  of  the  walU  of 
the  intestines  by  inflammation  and  exudation.     The  s]>lenic  dulnef^s  m«y  be 

.  obliterated,  the  diapliragm  pusbt^i  up»  and  the  apex  lM*at  of  the  heart  dislo- 
cated to  the  fourth  interspace.  The  liver  dulness  may  Ik*  greatly  rr^lueed,  or 
may,  in  the  marnuuiry  line,  1)0  obliterntt*d.  It  ha«  been  claimed  that  this  i^  a 
distinctive  feature  of  perforative  peritonitis,  but  on  several  cx'ca^sions  I  have 
bix!n  able  to  denumstrate  that  the  liver  dulness  in  the  middle  and  iiiamnmry 
lino  was  obliterated  by  tympanites  alone.     In  the  axillary  line,  on  the  otW 
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hand,  the  liver  dulness,  though  diminished,  may  persist.  Pneumo-peritonaeum 
following  perforation  more  certainly  obliterates  the  hepatic  dulness.  In  such 
cases  the  fluid  effused  produces  a  dulness  in  the  lateral  regions ;  but  with  gas 
in  the  peritonaeum,  if  the  patient  is  turned  on  the  left  side,  a  clear  note  is 
heard  beneath  the  seventh  and  eighth  ribs.  Acute  peritonitis  may  present  a 
flat,  rigid  abdomen  throughout  its  course. 

EflEusion  of  fluid — ascites — is  usually  present  except  in  some  acute  rapidly 
fatal  cases.  The  flanks  are  dull  on  percussion.  The  dulness  may  be  movable, 
though  this  depends  altogether  upon  the  degree  of  adhesions.  There  may  be 
considerable  effusion  without  either  movable  dulness  or  fluctuation.  A  fric- 
tion-rub may  be  present,  as  first  pointed  out  by  Bright,  but  it  is  not  nearly  so 
common  in  acute  as  in  chronic  peritonitis. 

ConrBe. — The  acute  diffuse  peritonitis  usually  terminates  in  death.  The 
most  intense  forms  may  kill  within  thirty-six  to  forty-eight  hours;  more  com- 
monly death  results  in  four  or  five  days,  or  the  attack  may  be  prolonged  to 
eight  or  ten  days.  The  pulse  becomes  irregular,  the  heart-sounds  weak,  the 
breathing  shallow;  there  are  lividity  with  pallor,  a  cold  skin  with  high  rectal 
temperature — a  group  of  symptoms  indicating  profound  failure  of  the  vital 
functions  for  which  Gee  has  revived  the  old  term  lipothymia.  Occasion- 
ally death  occurs  with  great  suddenness,  owing,  possibly,  to  paralysis  of  the 
heart. 

Diagnosis. — In  typical  cases  the  severe  pain  at  onset,  the  distention  of  the 
abdomen,  the  tenderness,  the  fever,  the  gradual  onset  of  effusion,  collapse, 
and  the  vomiting  give  a  characteristic  picture.  Careful  inquiries  should  at 
once  be  made  concerning  the  previous  condition,  from  which  a  clew  can  often 
be  had  as  to  the  starting-point  of  the  trouble.  In  young  adults  a  considerable 
proportion  of  all  cases  depends  upon  perforating  appendicitis,  and  there  may 
be  an  account  of  previous  attacks  of  pain  in  the  iliac  region,  or  of  constipa- 
tion alternating  with  diarrhoea.  In  women  the  most  frequent  causes  are  sup- 
purative processes  in  the  pelvic  viscera,  associated  with  salpingitis,  abscesses 
in  the  broad  ligaments,  or  acute  puerperal  infection.  Perforation  of  gastric 
ulcer  is  a  more  common  factor  in  women  than  in  men.  It  is  not  always  easy 
to  determine  the  cause.  Many  cases  come  under  observation  for  the  first  time 
with  the  abdomen  distended  and  tender,  and  it  is  impossible  to  make  a  satis- 
factory examination.  In  such  instances  the  pelvic  organs  should  l)e  examined 
with  the  greatest  care.  In  typhoid  fever,  if  the  patient  is  conscious,  the  sud- 
den onset  of  pain,  the  tenderness,  rigidity,  muscle  spasm,  and  the  aggravation 
of  the  general  symptoms  indicate  what  has  happened.  When  the  patient  is 
in  deep  coma,  on  the  other  hand,  the  perforation  may  be  overlooked.  The  fol- 
lowing conditions  are  most  apt  to  be  mistaken  for  acute  peritonitis : 

(a)  Acute  EnterO'CoUlis, — Here  the  pain  and  distention  and  the  sensitive- 
ness on  pressure  may  be  marked.  The  pain  is  more  colicky  in  character,  the 
diarrhoea  is  more  frequent,  and  the  collapse  is  more  extreme. 

(6)  The  So-called  Hysterical  Peritonitis, — This  has  deceived  the  very 
elect,  as  almost  every  feature  of  genuine  peritonitis,  even  the  collapse,  may 
be  simulated.  The  onset  may  be  sudden,  with  severe  pain  in  the  abdomen, 
tenderness,  vomiting,  diarrhcpa,  difficulty  in  micturition,  and  the  character- 
istic decubitus.  Even  the  temperature  may  be  elevated.  There  may  be  recur- 
rence of  the  attack.     A  case  has  been  reported  by  Bristowe  in  which  four 
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attacks  occurred  within  a  yetir,  and  it  was  not  until  e^jw^cial  hysterical  isymp- 
toms  developed  that  the  true  nature  of  the  trouble  was  au«pected* 

(c)  Obstruction  of  the  bowel,  a.s  already  mentione*!,  Tuity  simulate  perito- 
nitis, both  having  pain,  vomiting,  tympanites^,  and  constipation  rn  common* 
It  may  for  a  eouph:*  of  days  really  be  impossible  to  make  a  diagnosis  in  the 
abi^enee  of  a  satisfacUiry  his<tory, 

(d)  Bupture  of  an  abdominal  aneurism  or  embolism  of  the  superior  mes- 
enteric ariertj  may  cause  symptomi*  which  sinmlate  peritonitis.  In  the  latter, 
sudden  onset  with  .severe  pain,  the  collapse  symptoms,  frequent  vomiting,  m\A 
great  distention  of  the  abdoitien  niuy  he  present. 

(e)  I  have  already  referreil  to  the  fact  that  acute  ha?morrhagic  pancn^- 
atitis  may  lie  mistaken  for  peritonitis.  Lastly,  a  ruptured  tubaJ  pregnancy 
may  resemble  acute  peritonitis. 

n.     PERITONITIS    IN    INFANTS. 

Peritonitis  may  occur  in  tlie  fa*tu8  as  a  consequence  of  syphilii^,  and  may- 
lead  to  const  riot  ion  of  the  bowfl  l>y  filirous  adhesions. 

In  the  new-born  a  septic  peritonitis  may  extend  from  an  inflamed  c?ord. 
Distention  of  the  abdnmcu,  sliglit  swelling  and  redness  alM>ut  the  cord,  and 
not  infrequently  jaundice  are  present.  It  is  an  uncommon  event,  and  existed 
in  only  1  of  51  in/ants  dying  with  inflammation  of  the  vunY  and  scplim*mia 
(Kunge), 

During  L'hiidhtK)d  peritonitis  arises  from  causes  eimilar  1o  thosf  afTiH!t- 
ing  the  adult.  Perforative  apfx^ndicitis  is  common.  Peritonitif*  foUuwing 
blow*  or  kicks  on  the  abdomen  ocrurs  more  fret|uently  at  this  pcri«3d.  In 
boys  injury  whiK-  playing  foot-lmU  may  i)e  fuUowtHl  by  diffuse  peritonitiit.  A 
rare  cause  in  chihiren  is  extension  tli rough  the  diaphragm  from  an  empyema. 
There  are  on  record  instances  of  (peritonitis  occurring  in  several  children  at 
the  same  school,  and  it  has  been  attributixl  to  sewer-gas  poiiioning.  It  was  in 
.investigating  an  t*pidemic  of  this  kind  at  the  Wandsworth  si.'hooL  in  liondon^ 
'that  Anstie  reteived  the  post-mortem  wound  of  wliieh  he  dK^l.  It  is  to  be 
remembere<l  that  peritonitis  in  children  may  follow  the  gonorrhc£al  vulviUi» 
so  common  in  infant  homes  and  hospitals. 


m.     LOCALIZED    PERITONITIS. 

1.  Subphrenic  Peritonltii, — The  general  peritona?um  covering  the  right 
and  left  lobes  of  the  liver  may  l>e  involved  in  an  extension  from  the  pleura 
of  suppurative,  tutx^rculous,  or  cancerous  pnK'C^L^^es.  In  various  alTtH-tiimit 
of  the  liver — (^^ancer,  abscess,  hydatid  disea^^,  and  in  alTe^'iions  of  the  jniU- 
bladder — the  inllammation  may  be  localized  to  the  pcritona?ura  covering  tli<» 
upper  surface  of  the  organ.  These  forms  of  localized  subphrenic  peritonitia 
in  the  greater  sac  are  not  so  important  in  reality  as  tho^  which  ocnmr  in  \\%t 
lesser  peritona_'unj.  The  axuitomieal  relations  of  this  structure  are  a*  follows: 
It  lies  behind  and  below  the  stomach,  the  gastro-hepatic  omentum,  and  the 
anterior  layer  of  the  gi^eat  omentum.  Its  lower  limit  fonns  the  upper  layer 
of  the  trauijiverse  nK^*OHf»bm.  On  either  side  it  n^iches  from  the  he|mticr  to 
the  splenic  flexure  of  the  colon,  and  from  the  foramen  of  Win^low  to  the 
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hilus  of  the  spleen.  Behind  it  covers  and  is  tightly  adherent  to  the  front  of 
the  pancreas.  Its  upper  limit  is  formed  by  the  transverse  fissure  of  the  liver, 
and  by  that  portion  of  the  diaphragm  which  is  covered  by  the  lower  layer  of  the 
right  lateral  ligament  of  the  liver;  the  lobus  Spigelii  lies  bare  in  the  cavity. 
The  foramen  of  Winslow,  through  which  the  lesser  communicates  with  the 
greater  peritonaeum,  is  readily  closed  by  inflammation. 

Inflammatory  processes,  exudates,  and  haemorrhages  may  be  confined  en- 
tirely to  the  lesser  peritonaeum.  The  exudate  of  tuberculous  peritonitis  may 
be  confined  to  it.  Perforations  of  certain  parts  of  the  stomach,  of  the  duode- 
num, and  of  the  colon  may  excite  inflammation  in  it  alone;  and  in  various 
affections  of  the  pancreas,  particularly  trauma  and  haemorrhage,  the  effusion 
into  the  sac  has  often  been  confounded  with  cyst  of  this  organ.  "  Pathological 
distention  of  the  lesser  peritonaeum  gives  rise  to  a  tumor  in  the  left  hypo- 
chondriac, epigastric,  and  umbilical  regions  of  a  somewhat  characteristic  shape, 
but  which  appears  to  vary  from  time  to  time  in  form  and  size,  according  to 
the  conditions  of  the  overlying  stomach ;  for  when  the  viscus  is  full  of  liquid 
contents  it  increases  the  area  of  the  tumor's  dulness,  while  it  makes  its  out- 
lines less  definable  by  palpation,  and  if  the  stomach  is  distended  with  gas  the 
dull  area  becomes  resonant  and  apparently  the  tumor  may  disappear  alto- 
gether. The  colon  always  lies  below  the  tumor  and  never  in  front  of  or  above 
it,  as  is  the  case  in  kidney  enlargement "  (Jordan  Lloyd). 

Special  mention  must  be  made  of  the  remarkable  form  of  subphrenic 
abscess  containing  air,  which  may  simulate  closely  pneumothorax,  and  hence 
was  called  by  Leyden  Pyo-pneumothorax  subphrenicus.  The  affection  has 
l)een  thoroughly  studied  of  late  years  by  Scheurlen,  Mason,  Meltzer,  and  Lee 
Dickinson.  In  142  out  of  170  recorded  cases  the  cause  was  known.  In  a  few 
instances,  as  in  one  reported  by  Meltzer,  the  subphrenic  abscess  seemed  to  have 
followed  pneumonia.  Pyothorax  is  an  occasional  cause.  By  far  the  most  fre- 
quent condition  is  gastric  ulcer,  which  occurred  in  80  of  the  cases.  Duodenal 
ulcer  was  the  cause  in  6  per  cent.  In  about  10  per  cent  of  the  cases  the  appen- 
dix was  the  starting-point  of  the  abscess.  Cancer  of  the  stomach  is  an  occa- 
sional cause.  Other  rare  causes  are  trauma,  which  was  present  in  one  of  my 
cases,  perforation  of  an  hepatic  or  a  renal  abscess,  lesions  of  the  spleen, 
abscess,  and  cysts  of  the  pancreas. 

In  a  majority  of  all  the  cases  in  which  the  stomach  or  duodenum  is  per- 
forated— sometimes,  indeed,  in  the  cases  following  trauma,  as  in  Case  S  of  my 
series — the  abscess  contains  air. 

The  symptoms  of  subphrenic  abscess  vary  very  considerably,  depending 
a  good  deal  upon  the  primary  cause.  The  onset,  as  a  rule,  is  abrupt,  particu- 
larly when  due  to  perforation  of  a  gastric  ulcer.  There  are  severe  pain,  vom- 
iting, often  of  bilious  or  of  bloody  material ;  respiration  is  embarrassed,  owing 
to  the  involvement  of  the  diaphragm ;  then  the  constitutional  symptoms  occur 
associated  with  suppuration,  chills,  irregular  fever,  and  emaciation.  Subse- 
quently perforation  may  take  place  into  the  pleura  or  into  the  lung,  with  severe 
cough  and  abundant  purulent  expectoration. 

The  conditions  are  so  obscure  that  the  diagnosis  of  subphrenic  abscess  is 
not  often  made.  The  perihepatic  abscess  beneath  the  arch  of  the  diaphragm, 
whether  to  the  right  or  left  of  the  suspensory  ligament,  when  it  does  not  contain 
air,  is  almost  invariably  mistaken  for  empyema.    When  a  pus  collection  of 
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any  size  is  in  the  lesser  peritoiixi?uni,  the  tumor  is  formed  whieh  has  the  char- 
actt^s  already  nieiititirieil  in  a  rjuotalinn  from  Mr,  Jordan  Lloyd. 

The  mast  remarkable  features  are  tijose  whidi  are  sii|KTadded  when  the 
a1)Sl•e^^  cavity  eonlaini^  air.  Here,  i»q  Tht*  right  side,  wlicii  tlie  absee:^  is  in 
the  ;jreater  jR'ntoiia'Um,  above  the  right  lohc  of  the  liver,  the  diaphragm  may 
he  pu^^htNl  up  to  the  level  of  the  sueund  or  third  rih,  and  the  phy^iiral  ^igns  on 
pereussion  and  auseultatiou  are  those  of  pneumotliorax,  purtieularly  the  tym- 
panitic re^nanee  and  the  movable  diilness.  The  liver  is  u.^uaMy  greatly  de- 
pressed  aud  llirre  is  bulging  on  the  right  side.  Still  more  oljscure  an*  (he 
cases  of  air-ctmlaining  ahseesH^s  due  to  pr-rforation  of  (he  stoiuaeh  or  dumle- 
num,  in  whieh  the  gas  is  eoulaineil  in  the  lesser  peritonieum.  Here  the  dia- 
phragm is  pushed  up  and  there  are  signs  of  pneumothorax  on  the  left  nida 
In  a  large  majority  of  all  the  cases  whieh  follow  perforation  of  a  gastric  ulc^r 
(he  elTusion  lies  between  the  diaphragm  above,  and  the  spleen,  stomach,  and 
the  left  lobe  of  the  liver  below. 

The  prognosis  in  sub]>hrenic  abscess  is  not  very  hopeful.  Of  the  caitea  oa 
recfird  about  'it*  |ht  cent  only  luive  n»covered. 

2.  Appendicular, — The  most  frerjuent  cause  in  the  male  of  lot^alized  peri* 
toniti^  is  iijllaimiiati<m  of  tlie  apjiendix  vcrmiformis.  The  siluation  vari<« 
with  the  position  of  this  extremely  variable  organ.  The  adhesion,  j>erforation, 
and  intraperitoneal  abscess  cavity  nuiy  lie  wilbin  (be  |M?lvis,  or  to  the  left  of 
the  median  line  in  the  iliac  n'gion,  in  the  lower  right  iiuadrant  of  the  umbil- 
ical region— a  not  uneomirion  situation — or,  of  course.  n\ost  fretpiently  in  iHc 
right  iliac  fossa.  In  (be  most  common  situation  the  bx'aliz4fl  abscess  lies  upon 
the  pf»oas  muscle,  boundel  by  the  ca?euni  on  the  right  and  the  terminal  iK>r> 
tion  of  the  deum  and  its  mesentery  in  fmnt  and  to  the  left.  In  many  of  these 
eases  the  limitation  in  perfec;t,  and  jiost-mortem  records  show  that  mmpleta 
healing  may  take  place  with  the  obliteration  of  the  appendix  in  a  mass  of 
firm  scar  tissue. 

3,  Pelvic  Peritonitis.^ — T\\q  most  frnpient  cause  is  inflammation  abont  the 
uterus  and  Fallopian  tubes.  Puerperal  septicaemia,  gonorrhoea,  and  tuU»rcu* 
losis  are  the  usual  caust»s.  The  tul>es  are  the  starting-point  in  a  majority 
of  the  cases.  The  findjria^  lnx*onie  adherent  and  cloHcly  matteii  to  the  orary, 
and  then^  is  gradually  pnxluecd  a  injudilion  of  tbickt^ning  of  the  parts,  in 
which  the  individual  organs  arc  scarcely  recognizable.  The  tiilie»  are  dilated 
and  filled  with  ehe*'sy  matter  or  pus,  and  there  may  In*  snudi  al>sci?ss  cavities 
in  tlu*  broa<l  ligaments,  Rupture  of  one  of  these  may  cause  general  perito- 
nitis, or  the  membrane  may  lie  involved  by  extension,  as  in  tuberculoem  of 
these  part^. 

IV.    CHEONIC   PEEIT0NITI8. 

Tlie  following  varieties  may  be  recognised: 

(a)  Local  adhesive  peritonitia,  a  very  common  condition,  which  ocetiri 
particularly  hImkU  the  spleen,  forming  adhasions  between  the  capsule  and  the 
diaphragni.  about  (he  liv«^r.  h'ss  frinpicntly  abiiut  the  intestines  and  me^^en* 
tery.  Points  of  thiekening  or  puckering  on  the  pcritonanim  occur  ^ometimei 
with  union  of  the  coils  or  with  libnius  bands.  In  a  majority  of  such  eoaes  tbfl 
condition  ia  met  accidentally  poe^t  mortem.  Two  acta  of  symptoms  may,  bow* 
ever,  be  cau^nl  by  tliese  mlli^ioDa,    Wlieji  a  Ghmus  band  i^  attachctl  in  gucb 
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a  way  as  to  form  a  loop  or  snare,  a  coil  of  intestine  may  pass  through  it.  Thus, 
of  the  295  cases  of  intestinal  obstruction  analyzed  by  Fitz,  6*3  were  due  to 
this  cause.  The  second  group  is  less  serious  and  comprises  cases  with  persist- 
ent abdominal  pain  of  a  colicky  character,  sometimes  rendering  life  miserable. 

(b)  Biflfuse  Adhesive  Peritonitis. — This  is  a  consequence  of  an  acute  in- 
flammation, either  simple  or  tuberculous.  The  peritomeum  is  obliterated.  On 
cutting  through  the  abdominal  wall,  the  coils  of  intestines  are  uniformly 
matted  together  and  can  neither  be  separated  from  each  other  nor  can  the 
visceral  and  parietal  layers  be  distinguished.  There  may  be  thickening  of  the 
layers,  and  the  liver  and  spleen  are  usually  involved  in  the  adhesions. 

(c)  Proliferative  Peritonitis. — Apart  from  cancer  and  tubercle,  which  pro- 
duce typical  lesions  of  chronic  peritonitis,  the  most  characteristic  form  is  that 
which  may  be  described  under  this  heading.  The  essential  anatomical  feature 
is  great  thickening  of  the  peritoneal  layers,  usually  without  much  adhesion. 
The  cases  are  sometimes  seen  with  sclerosis  of  the  stomach.  In  one  instance 
I  found  it  in  connection  with  a  sclerotic  condition  of  the  caecum  and  the  first 
part  of  the  colon.  It  is  not  uncommon  with  cirrhosis  of  the  liver.  In  the 
inspection  of  a  case  of  this  kind  there  is  usually  moderate  effusion,  more  rarely 
extensive  ascites.  The  peritonaeum  is  opaque-white  in  color,  and  everywhere 
thickened,  often  in  patches.  The  omentum  is  usually  rolled  and  forms  a 
thickened  mass  transversely  placed  between  the  stomach  and  the  colon.  The 
peritonaeum  over  the  stomach,  intestines,  and  mesentery  is  sometimes  greatly 
thickened.  The  liver  and  spleen  may  simply  be  adherent,  or  there  is  a  con- 
dition of  chronic  perihepatitis  or  perisplenitis,  so  that  a  layer  of  firm,  almost 
gristly  connective  tissue  of  from  one-fourth  to  half  an  inch  in  thickness  encir- 
cles these  organs.  Usually  the  volume  of  the  liver  is  in  consequence  greatly 
reduced.  The  gastro-hepatic  omentum  may  be  constricted  by  this  new  growth 
and  the  calibre  of  the  portal  vein  much  narrowed.  A  serous  effusion  may  be 
present.  On  account  of  the  adhesions  which  form,  the  peritonaeum  may  be 
divided  into  three  or  four  different  sacs,  as  is  more  fully  described  under  the 
tuberculous  peritonitis.  In  these  cases  the  intestines  are  usually  free,  though 
the  mesentery  is  greatly  shortened.  There  are  instances  of  chronic  peritonitis 
in  which  the  mesentery  is  so  shortened  by  this  proliferative  change  that  the 
intestines  form  a  ball  not  larger  than  a  cocoa-nut  situated  in  the  middle  line, 
and  after  the  removal  of  the  exudation  can  be  felt  as  a  solid  tumor.  The 
intestinal  wall  is  greatly  thickened  and  the  mucous  membrane  of  the  ileum 
is  ihrown  into  folds  like  the  valvulae  conniventes.  This  proliferative  perito- 
nitis is  found  frequently  in  the  subjects  of  chronic  alcoholism.  In  cases  of 
long-continued  ascites  the  serous  surfaces  generally  become  thickened  and  pre- 
sent an  opaque,  dead-white  color.  This  condition  is  observed  especially  in 
hepatic  cirrhosis,  but  attends  tumors,  chronic  passive  congestion,  etc. 

In  all  forms  of  chronic  peritonitis  a  friction  may  be  felt  usually  in  the 
upper  zone  of  the  abdomen.  Polyorrhomenitis,  polyserositis,  general  chronic 
inflammation  of  the  serous  membranes,  Concato's  disease  (as  the  Italians  call 
it),  may  occur  with  this  form  as  well  as  in  the  tuberculous  variety.  The  peri- 
cardium and  both  pleurae  may  be  involved. 

In  some  instances  of  chronic  jjeritonitis  the  membrane  presents  numer- 
ous nodular  thickenings,  which  may  l)e  mistaken  for  tubercles.  J.  F.  Payne 
has  described  a  case  of  this  sort  associated  with  disseminated  growths  through- 


588 


DISEASES  OF  THE  DIGESTIVE  SY^STEM, 


out  the  livLT  uhii.'h  were  not  eaneeroui*.  It  hay  Ix^en  suggi*sted  that  some  of 
the  eases  of  tuberculous  peritonitis  cured  by  operation  have  been  of  thiirl 
nature,  hut  hiKtological  examination  would,  m  a  rule»  readily  determine  be^f 
tween  the  cnnditinns,  Miiira.  in  Japan^  has  reported  a  ea*ie  in  which  the^j 
mKluU*s  contained  the  ova  of  a  parasite.  One  case  ha^s  been  reported  in  whiehl 
the  exciting  causae  waj^  reganled  as  cholesterin  plates^  which  were  contained' 
within  the  grantdonuitouH  nrniules. 

{(1)  Chronic  Hflemorrhagic  Peritonitis. — Bhmd-stained  efTusionfl  in  thej 
peritiuueuni  oiriir  particuhirly  in  caniMTnns  and  tiiWmilou^  disetu^e,  T)ii?ri!| 
is  a  form  of  chronic  inflammation  analoj^ous  to  the  hteiuorrhagic  pachymen- 
ingitis of  the  hrain.  It  was  described  lirst  by  Virehow,  and  is  looHliz<»d  mtii^ti 
coiiiTiionly  in  the  pelvis.  Layers  of  new  connective  tiK^iue  form  on  the  eurftieei 
of  the  peritana'inn  with  lar^ije  wide  vc-^sels  from  whieh  hjpmorrhage  occur*.  I 
This  is  repeated  from  time  to  titno  with  the  formation  of  regidar  layers  of  I 
hiemorrhagic  effusion.     It  ij*  raruly  ditTui*e,  more  eummonly  circumscribed. 


V.    NEW    GROWTHS    IN    THE   PEKITONJEUM. 

(ri)   Tuberculous  Peritonitis. — This  has  already  been  considen*d. 

(b)  Cancer  of  the  Peritonfleum. — All  hough,  a«  a  rule,  secondar}*  to  db 
of  the  i^tomach^  liver,  or  pelvic  organs,  vAUi^  of  primary  camber  have  been! 
iJescribefL      It  is  probafile   that  the  so-called  primary  cancersi  of  the  f^rotu] 
membranes  are  endothehnmata  and  not  cart-inomata.     8ee«mdary   malignaJitl 
peritonitis  occurs  in  eonnection  with  all  forms  of  cancer.     It  is  uj^ually  ehar- 
aeterized  by  a  numl»er  of  round  tumon*  Hcatterwl  over  the  entire  p^TitonRninuI 
sometimes  small  and  miliary,  at  other  times  large  and  nodular,  with  puckeredl 
centres.     The  dinea.se  most  commonly  starts  from  the  stomarli  or  tin*  Dvari**? 
The  omentum  is  indurated,  and,  as  in  tuljerculous  peritonitis,  formi*  a  mnssi 
which  lit's  transversely  across  the  ufiper  portion  of  the  alHJnoien*      Primary  J 
malignant  disease  of  the  peritonnnnn  is  extremely  rare.     Colloid  is  wiid  tol 
have  Oi'currerl,  forming  enorntous  masses,  wliieli  in  one  rase  wf'ighfd  over  HMH 
pounds.    Cancer  of  this  membrane  spreads,  eitlier  by  the  detachment  of  jiniaUj 
particles  whith  are  carried  in  the  l}Tnpli  currents  and  by  the  mnvc^mctfittf  ic 
distant  parts,  or  by  contact  of  opposing  surfaces.     It  occurs  more  fri?qaentlfj 
in  women  than  in  men,  and  more  commonly  at  tlie  later  pcriiMl  of  lifr. 

The  (iuti/nosia  of  canter  nf  tin.*  peritonanm  is  easy  with  a  history  of  a] 
local  malignant  disease;  as  when  it  occurs  with  ovarian  tumor  or  with  cancer 
of  the  pylorus.  In  cases  in  whi<h  there  is  no  evidenci^  of  a  primar}'  legion  tli 
diagnosis  may  be  doubtful.  The  clinical  picture  is  usually  that  of  chroniH 
as<:rites  with  jyrogressive  emaciation.  There  may  be  no  feVi^r.  If  there  is  rauchl 
elTusion  nothing  definite  can  be  felt  on  examination.  After  tapping,  imjgalur 
nodules  or  the  curled  onuintuTo  nuiy  lie  felt  lying  transversi^ly  across  the  upper] 
portion  of  the  abdomen.  Unfortunately,  this  tumor  upon  which  so  much  utr 
id  laid  oceurs  as  frfnpiently  in  tuberculnus  peritonitis  and  may  be  present  in] 
a  typical  manner  in  the  chronic  proliferative  form,  so  that  in  itself  it  hai  nftj 
special  diagnostic  value.  Multiple  ncMlules,  if  large,  indicate  cancer, 
larly  in  persons  al>ove  middle  lif^'.  Nodular  tuberculous  peritonitin  i»  Bio*t" 
frecjuent  in  children.  The  presence  alwiut  the  navel  of  s*vondar\^  noduled  iod 
indurate<l  ntassn^  is  more  common  in  cancer.    Inlbimmation,  suppunitioo,  aiul 
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the  discharge  of  pus  from  the  navel  rarely  occurs  except  in  tuberculous  disease. 
Considerable  enlargement  of  the  inguinal  glands  may  be  present  in  cancer. 
The  nature  of  the  jBuid  in  cancer  and  in  tubercle  may  be  much  alike.  It  may 
be  haemorrhagic  in  both ;  more  often  in  the  latter.  The  histological  examina- 
tion in  cancer  may  show  large  multinuclear  cells  or  groups  of  cells — the 
sprouting  cell-groups  of  Foulis — which  are  extremely  suggestive.  The  colloid 
cancer  may  produce  a  totally  different  picture;  instead -of  ascitic  fluid,  the 
abdomen  is  occupied  by  the  semi-solid  gelatinous  substance,  and  is  firm,  not 
fluctuating. 

And,  lastly,  there  are  instances  of  echinococci  in  the  peritonaeum  which 
may  simidate  cancer  very  closely. 

VI.    ASCITES   (Hydro-peritonaBum). 

Definition. — The  accumulation  of  serous  fluid  in  the  peritoneal  cavity. 

Etiology. — (1)  Local  Causes. — (a)  Chronic  inflammation  of  the  peri- 
tonaeum, either  simple,  cancerous,  or  tuberculous.  (6)  Portal  obstruction  in 
the  terminal  branches  within  the  liver,  as  in  cirrhosis  and  chronic  passive 
congestion,  or  by  compression  of  the  vein  in  the  gastro-hepatic  omentum, 
cither  by  proliferative  peritonitis,  by  new  growths,  or  by  aneurism,  (c)  Throm- 
bosis of  the  portal  vein,  (d)  Tumors  of  the  abdomen.  The  solid  growths 
of  the  ovaries  may  cause  considerable  ascites,  which  may  completely  mask  the 
true  condition.  The  enlarged  spleen  in  leukaemia,  less  commonly  in  malaria, 
may  be  associated  with  recurring  ascites. 

(2)  General  Causes. — The  ascites  is  part  of  a  general  dropsy,  the  result 
of  mechanical  effects,  as  in  heart-disease,  chronic  emphysema,  and  sclerosis 
of  the  lung.  In  cardiac  lesions  the  effusion  is  sometimes  confined  to  the  peri- 
tonaeum, in  which  case  it  is  due  to  secondary  changes  in  the  liver,  or  it  has 
been  suggested  to  be  connected  with  a  failure  of  the  suction  action  of  this 
organ,  by  which  the  peritonaeum  is  kept  dry.  Ascites  occurs  also  in  the  dropsy 
of  Bright's  disease,  and  in  hydraemic  states  of  the  blood. 

Symptoms. — A  gradual  uniform  enlargement  of  the  abdomen  is  the  char- 
acteristic symptom  of  ascites.  The  physical  signs  are  usually  distinctive. 
(a)  Inspection. — According  to  the  amount  of  fluid  the  abdomen  is  protu- 
berant and  flattened  at  the  sides.  With  large  effusions,  the  skin  is  tense  and 
may  present  the  lineae  albicantes.  Frequently  the  navel  itself  and  the  parts 
about  it  are  very  prominent.  In  many  cases  the  superficial  veins  are  enlarged 
and  a  plexus  joining  the  mammary  vessels  can  be  seen.  Sometimes  it  can 
be  determined  by  pressure  on  these  veins  that  the  current  is  from  below  upward. 
In  some  instances,  as  in  thrombosis  or  obliteration  of  the  portal  vein,  these 
superficial  abdominal  vessels  may  be  extensively  varicose.  About  the  navel 
in  cases  of  cirrhosis  there  is  occa:«ionally  a  large  bunch  of  distended  veins,  the 
so-called  caput  Medusae.    The  heart  may  be  displaced  upward. 

(b)  Palpation, — Fluctuation  is  obtained  by  placing  the  fingers  of  one 
hand  upon  one  side  of  the  abdomen  and  by  giving  a  sharp  tap  on  the  opposite 
side  with  the  other  hand,  when  a  wave  is  felt  to  strike  as  a  definite  shock 
against  the  applied  fingers.  Even  comparatively  small  quantities  of  fluid 
may  give  this  fluctuation  shock.  When  the  abdominal  walls  are  thick  or  very 
fat,  an  assistant  may  place  the  edge  of  the  hand  or  a  piece  of  cardboard  in 
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front  of  the  abdomen.  A  diffeirnt  pnit'iihire  is  adopted  in  palpating  for 
the  solid  organs  iu  cat^a  of  ascites.  Instead  of  placing  the  hand  tlai  upon  the 
ahdoinen,  as  in  the  ordinary  niellKwl,  the  pad^  of  the  tingers  only  an*  plnertl 
lightly  ii(Hin  tlie  t^kin,  and  then  hy  a  t^inlden  depression  of  the  iingert;  the  fimd 
is  displaced  and  tlie  tinlid  organ  or  tumor  may  he  felt.  By  this  methtwl  of 
**  dipping ''  or  di8)>laeenient,  an  it  is  called,  the  liver  may  be  felt  l)olow  tlie 
costal  margin,  or  the  spleen,  or  sometimes  solid  tumors  of  the  omuntum  or 
intestine. 

(c)  I*rrctL<}swn. — ^In  the  dorsal  position  with  a  moderate  quantity  of  fluid 
in  the  |H?ritnna^um  the  Hanks  are  duJI,  wliile  the  iimliiliertl  and  ej*igastric 
regions,  inlo  whieli  thu  intestines  flout,  are  tym]mnitic.  This  area  of  clear 
resonance  may  have  an  oval  outline.  Having  obliiincHl  the'  lateral  limit  of  tlie 
dalness  on  one  sid*;,  if  the  palicjit  turns  on  tlie  op[K»hite  side,  the  fluid  gravi- 
tates to  the  dcpenileut  part  and  tlie  U[)|iermost  tlunk  is  imw  tym[mnilic.  In 
mo^lerate  effusions  this  movable  duhiess  changes  greatly  in  the  different  pos- 
turo^.  Small  amounts  of  tluid,  prolmldy  nnder  a  litre,  would  scarcely  give 
movable  iliilness,  as  the  jmlvis  and  the  renal  re^^iona  hohi  a  considerable  quan- 
tily>  In  snch  cases  it  is  hi'st  to  place  the  patii»nt  in  the  knee-elliow  pa^ition^ 
when  a  dull  note  will  lie  determined  at  the  most  dependent  portion.  By  care- 
ful attention  to  these  details  mistnkes  are  nsually  avoided. 

The  following  are  among  the  comlitions  wliicli  may  Im?  mistaken  for  drojisy ; 
Ovttrmn  tumor,  in  which  the  sac  develofis,  as  a  rule,  unilaterally,  though  when 
large  it  is  ceni rally  [ilnci^h  The  dulness  is  anlerinr  and  the  rei^rmance  i«  in 
the  thinks,  ijito  wlilch  the  intestines  are  pushed  hy  the  cyst.  Examination  ptr 
vatjinam  may  give  important  indications.  In  tlmso  rare  instances  in  which 
gas  develojis  in  the  cyst  the  diagnosis  rr\ay  he  xery  dilTicult,  Suecussion  had 
lM:*<»n  ohtaiTUHl  in  such  case-s,  A  flistvndrd  hUtddrr  may  reach  al>ovc  the  umbil- 
icus. In  such  instances  some  urine  dribbles  away,  and  susjiicion  of  ascites 
or  a  cyst  is  ocrasinnally  entertained.  I  once  saw  a  trocar  thrust  into  a  difr* 
tendtnl  bladder,  which  was  sujip»sed  to  be  an  ovarian  cyst,  and  it  is  stated  that 
John  Hunter  tapjK'd  a  bladder,  supymsing  it  to  be  as(»ites.  Such  a  mistake 
should  be  avoided  by  careful  catheterization  prior  to  any  operative  pHx^etinres, 
And  lastly,  there  are  large  pancreaUc  or  hydatid  cysts  in  the  alKknnen  which 
may  simulate  ascites. 

Nature  of  the  Ascitic  Fluid, — ^tlsually  this  if?  a  dear  F»erum,  light  yellow 
in  the  ascites  of  amemra  and  liright*s  disea-^e.  often  darker  in  color  in  cirrho- 
sis of  the  liver.  The  sp«xitic  gravity  is  low,  seldom  mon*  than  l.tUO  or  l.tn*1, 
whereas  in  the  tluid  of  ovarian  cysts  or  chronic  peritonitis  the  specific  gravitj 
is  over  ^^)\J>.  It  is  albuminous  and  sometimes  coagulates  sprmtan#^ni.<!y. 
Dock  has  called  attention  to  the  importance  of  the  study  of  the  trlls  in  the 
exudate.  In  cancer  very  characteristic  forms,  with  nuclear  figures,  mny  lie 
found,  Ihemorrhagic  ctfusion  usually  occui-s  in  cancer  and  tnl»erculogi8,  and 
occamonally  in  cirrhosis.  I  have  already  refcrR*d  to  the  instances  of  lurm- 
orrhagic  eiTusion  in  connection  with  niptun'd  tnlwl  pregmmcy. 

A  chylous,  milky  exudate  is  occasionally  found.  There  are,  as  Quincke 
has  pointed  out,  two  di^^tinrt  varieties,  a  fatty  and  a  chylous,  which  may  be 
distinguished  by  the  microsmpe.  as  in  the  former  there  are  distinct  fat-glob- 
ules. These  cn^Qs  have  been  sometinjes  connecti*d  with'  pTitoneal  or  mescn- 
t^ric  cancer.    In  tlic  true  chylous  ascites  the  fluid  is  turbid  and  milky.    In 
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some  of  the  cases,  as  in  Whitla's,  a  perforation  of  the  thoracic  duct  has  been 
found,  but  the  condition  does  not  necessarily  follow  obliteration  of  the  thoracic 
duct.  Mild  grades  of  chylous  ascites,  which  are  occasionally  found  clinically, 
may  be  due  to  the  fact  that  the  patient  upon  a  milk  diet  has  a  permanent 
lipaemia,  such  as  is  present  in  young  animals  and  in  diabetics,  in  whom 
the  liquor  sanguinis  is  always  fatty.  Under  such  circumstances  an  exu- 
date may  contain  enough  of  the  molecular  base  of  the  chyle  to  produce  turbid- 
ity of  the  fluid.    Some  of  the  cases  have  been  associated  with  filariasis. 

Treatment  of  the  Previous  Conditions. — (a)  Acute  Peritonitis. — ^Rest 
is  enjoined  upon  the  patient  by  the  severe  pain  which  follows  the  slightest 
movement,  and  he  should  be  propped  in  the  position  which  gives  him  greatest 
relief.  Whether  morphia  should  be  given  will  depend  upon  the  cause.  In 
the  pain  of  appendicitis  and  of  perforation  in  typhoid  fever  it  is  best  to  use 
an  ice-bag  and  withhold  the  drug.  Late  in  the  disease  and  in  hopeless  condi- 
tions it  may  be  given  freely.  The  opium  treatment  so  strongly  advocated  by 
the  late  Alonzo  Clark  has  gone  out  of  vogue. 

Local  applications — the  ice-bag,  hot  turpentine  stupes,  or  cloths  wrung 
t)ut  of  ice-water — may  be  laid  upon  the  abdomen. 

The  question  of  the  use  of  purgatives  in  peritonitis  has  of  late  been  warmly 
discussed.  Theoretically  it  appears  correct  to  give  salines  in  concentrated 
form,  which  cause  a  rapid  and  profuse  exosmosis  of  serum  from  the  intestinal 
vessels,  relieving  the  congestion  and  reducing  the  oedema,  which  is  one  impor- 
tant factor  in  causing  the  meteorism.  It  is  also  urged  that  the  increased  peri- 
stalsis prevents  the  formation  of  adhesions.  In  reading  the  reports  of  these 
successful  cases,  one  is  not  always  convinced,  however,  that  peritonitis  actually 
existed.  Still,  in  cases  of  acute  peritonitis  due  to  extension  or  following  oper- 
ation or  in  septic  conditions  the  judgment  of  many  careful  men  is  decidedly 
in  favor  of  the  use  of  salines.  The  majority  of  cases  of  peritonitis  which  come 
under  the  care  of  the  physician  follow  lesions  of  the  abdominal  viscera  or  are 
due  to  perforation  of  ulcer  of  the  stomach,  the  ileum,  or  the  appendix.  In 
such  cases,  particularly  in  the  large  group  of  appendix  cases,  to  give  saline 
purgatives  is,  to  say  the  least,  most  injudicious  treatment.  In  these  instances 
rectal  injections  should  be  employed  to  relieve  the  large  bowel.  No  symptom 
in  acute  peritonitis  is  more  serious  than  the  tympanites,  and  none  is  more 
difficult  to  meet.  The  use  of  the  long  tube  and  injections  containing  turpen- 
tine may  be  tried.    Drugs  by  the  mouth  can  not  be  retained. 

For  the  vomiting,  ice  and  small  quantities  of  soda  water  may  be  employed. 
The  patient  should  be  fed  on  milk,  but  if  the  vomiting  is  distressing  it  is  best 
not  to  attempt  to  give  food  by  the  mouth,  but  to  use  small  nutrient  enemata. 
In  all  cases  it  is  best  to  have  a  surgeon  in  consultation  early  in  the  disease, 
as  the  question  of  operation  may  come  up  at  any  moment.  In  the  acute  forms 
of  tuberculous  peritonitis  operative  measures  appear  to  be  more  hopeful,  but 
they  are  not  always  successful. 

(h)  Chronic  Peritonitis. — For  the  cases  of  chronic  proliferative  perito- 
nitis very  little  can  be  done.  The  treatment  is  practically  that  of  ascites.  In 
all  these  forms,  when  the  distention  becomes  extreme,  tapping  is  indicated. 
The  treatment  of  tuberculous  peritonitis  has  fallen  largely  into  the  hands  of 
the  surgeons,  but  the  results  doj)end  on  the  stage  at  which  the  operation  is 
performed  and  the  variety  of  the  disease.     With  ascites  the  outlook  is  good; 
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but  when  there  are  tuberculous  tumors  and  many  adhesions  the  results  are 
not  very  satisfactory.  Maurice  Richardson,  in  a  child  aged  five,  with  a  sus- 
pected appendicitis  (tumor,  etc.),  foimd  the  symptoms  to  be  due  to  enlarged, 
tuberculous  mesenteric  glands,  which  were  removed,  and  the  boy  remained  well 
five  years  after  the  operation. 

(c)  Ascites. — The  treatment  depends  somewhat  on  the  nature  of  the  case. 
In  cirrhosis  early  and  repeated  tapping  may  give  time  for  the  establishment 
of  the  collateral  circulation,  and  temporary  cures  have  followed  this  procedure. 
Permanent  drainage  with  Southey's  tube,  incision,  and  washing  out  the  peri- 
tonaeum have  also  been  practised.  In  the  ascites  of  cardiac  and  renal  disease 
the  cathartics  are  most  satisfactory,  particularly  the  bitartrate  of  potash,  given 
alone  or  with  jalap,  and  the  large  doses  of  salts  given  an  hour  before  breakfast 
with  as  little  water  as  possible.  These  sometimes  cause  rapid  disappearance 
of  the  effusion,  but  they  are  not  so  successful  in  ascites  as  in  pleurisy  with 
effusion.  The  stronger  cathartics  may  sometimes  be  necessary.  The  ascites 
forming  part  of  the  general  anasarca  of  Bright's  disease  will  receive  consider- 
ation under  another  section. 


SECTION   VI. 
DISEASES  OF  THE  EESPIRATORT  SYSTEM. 


A.    DISEASES  OF  THE  NOSE. 

I.    ACUTE    CORYZA, 

Acute  catarrhal  inflammation  of  the  upper  air-passages,  popularly  known 
as  a  "  catarrh  "  or  a  "  cold,-'  is  usually  an  independent  affection,  but  may  pre- 
cede the  development  of  another  disease. 

Etiology. — Prevailing  most  extensively  in  the  changeable  weather  of  the 
spring  and  early  winter,  it  may  occur  in  epidemic  form,  many  cases  arising 
in  a  community  within  a  few  weeks,  outbreaks  which  are  very  like,  though 
less  intense  than  the  epidemic  influenza.  A  special  organism,  Micrococcus 
rnlarrhalis,  has  been  described.  Irritating  fumes,  such  as  those  of  iodine  or 
ammonia,  also  may  cause  an  acute  catarrh  of  the  nose. 

Symptoms. — The  patient  feels  indisposed,  perhaps  chilly,  has  slight  head- 
ache, and  sneezes  frecjuently.  In  severe  cases  there  are  pains  in  the  back  and 
limbs.  There  is  usually  slight  fever,  the  temperature  rising  to  101*'.  The 
pulse  is  quick,  the  skin  is  dry,  and  there  are  all  tlie  features  of  a  feverish  attack. 
At  first  the  mucous  membrane  of  the  nose  is  swollen,  "  stuffed  up,"  and  the 
patient  has  to  breathe  through  the  mouth.  A  thin,  clear,  irritating  secretion 
Hows,  and  makes  the  edges  of  the  nostrils  sore.  The  mucous  membrane  of 
the  tear-ducts  is  swollen,  so  that  the  eyes  weep  and  the  conjunctiva*  are  in- 
jected. The  sense  of  smell  and,  in  part,  the  sense  of  tast(»  is  lost.  With  the 
nasal  catarrh  there  is  slight  soreness  of  the  throat  and  stiffness  of  the  neck; 
the  pharynx  looks  red  and  swollen,  and  sometimes  the  act  of  swallowing  isi 
painful.  The  larynx  also  may  be  involved,  and  the  voice  becomes  husky  or  is 
even  lost.  If  the  inflammation  extends  to  the  Eustachian  tubes  the  hearing 
may  be  impaired.  In  more  severe  cases  there  are  bronchial  irritation  and 
cough.  Occasionally  there  is  an  outbreak  of  labial  or  nasal  herpes.  Usually 
within  thirty-six  hours  the  nasal  secretion  becomes  turbid  and  more  profuse, 
the  swelling  of  the  mucosa  subsides,  the  patient  gradually  becomes  able  to 
breathe  through  the  nostrils,  and  within  four  or  five  days  the  symptoms  dis- 
appear, with  the  exception  of  the  increased  discharge  from  the  nose  and  upper 
pharynx.  There  are  rarely  any  bad  effects  from  a  simple  coryza.  When  the 
attacks  are  frequently  repeated  the  disease  may  become  chronic. 

The  diagnosis  is  always  easy,  but  caution  must  be  exercised  lest  the  initial 
catarrh  of  measles  or  severe  influenza  should  be  mistaken  for  the  simple  coryza. 
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Treatment. — Many  cases  are  m  mild  that  the  patients  aR*  able  lo  be  about 
and  to  attend  to  their  work.  If  there  are  fever  and  constitutional  d^!^tu^banoe, 
the  patient  should  be  kept  in  hed  and  should  take  a  simple  fever  mixture, 
and  at  night  a  drink  of  hot  leinonade  and  a  full  do*e  of  Dover*!?  |M>wder 
Many  persons  find  great  benefit  from  the  Turkish  bath*  For  the  djslre-ssing 
eense  of  tightness  and  pain  over  the  frontal  sinuses^  cocaine  is  very  useful 
and  sometimes  gives  immediate  relief.  The  4-per-cent  solution  may  be  iu- 
Jeetcnl  into  the  nostrils,  or  ecit  ton -wool  soaked  in  it  may  l)e  inserted  into  them, 
l^ater,  the  snuff  recommended  by  Ft*rrier  is  advantageous,  roni|>osed,  as  it  is* 
of  morphia  (gr.  ij),  bismuth  (*>  iv),  acacia  powder  (5  ij).  Tliis  may  occasion- 
ally be  blown  or  snuffed  into  the  nostrils.  The  tluid  extract  of  hamamelis^ 
"  anulfed  "  from  the  hand  every  two  or  three  hour^,  is  much  l>etter. 


H.    AirrUMNAIi    CATABRH    (Hay  Fever), 

BefinitioE. — An  atTwtion  of  the  upper  air-passages,  often  associated  with 
asthmatic  attarkti»  due  to  the  action  of  the  pollen  of  certain  grasses  and  plautsi 
upon  a  liypt!rs4'nsit!\e  mucous  membrane. 

Etiology » — This  affi^tion  was  iirst  descrilM?d  in  1819  by  Bostock,  who  called 
it  catarrh ua  cpsiivm.  Morrill  Wyman.  of  Cambridge,  Mass.,  wrote  a  mono- 
graph on  the  subject,  and  descrilM**!  two  forms,  the  '*  June  cold,"  or  "  inise 
cold;'  which  comes  on  in  the  spring,  and  the  autumnal  form  which,  in  the 
United  States,  comes  nn  in  August  and  September,  and  never  persistii  after  a 
severe  frost.  In  the  Southern  States  cases  occur  all  through  the  year.  It  i* 
more  common  in  America  and  in  (Sreat  Britain  (Imn  on  the  ("ontinent.  The 
disposition  to  the  disease  is  hereditary\  Women  are  morr  subjixt  in  it  than  men. 
Young  a!»d  middle*agc*d  persons  are  most  often  attacked.  The  tendency  les- 
sens m  age  advances,  though  there  are  statements  to  the  contrary.  Dwcllei* 
in  cities  are  chiefly  attacked.  The  educated  and  higldy  nervous  are  more  scu^ 
eeptible.  The  disease  affects  certain  families,  and  Beard  found  an  hen»tlitary 
factor  in  33  per  cent  of  his  cases.  A  morbid  sensitiveness  of  the  na^l  mucosa 
is  present  in  many  cases. 

The  disease  must  l»e  differentiated  from  nervous  coryza  (which  has  l>wn 
indu(x*tl  l»y  suggestion)  and  from  the  attacks  of  irritation  of  the  nasaK  con- 
junctival, and  bn>nchial  mucous  ujemhranes  excited  by  the  odor  of  a  horse, 
or  of  the  '*  harmh*ss  nec<^ssary  cat." 

Dunbar*^  researches  have  plact*d  the  etiology  of  the  disease  on  a  scientific 
basis.  He  has  shown  that  there  is  but  one  cause,  the  pollen  of  gragi!ic»  and 
certain  plants.  The  potlen  of  about  1.10  different  plants  has  now  lKX»n  *»\am- 
ined,  i»f  which  that  of  25  grasses  and  of  only  7  other  kinds  of  plants  exert  a 
definite  action.  The  pollen  of  rye  is  the  most  active.  Dunlmr  and  his  stu- 
dents have  found  that  the  severity  of  hay-fever  attacks  is  in  dinx't  proportion 
to  the  quantity  of  pollen  present  in  the  atmosphere.  In  persons  predisposeil 
to  the  diseasf*  the  jMillen  applied  to  the  iHmjuuctiva?  or  nasid  mqcosa  excitci 
characteristic  attacks.  He  has  isolated  a  peculiar  poison  of  an  albutnincnti 
nature  fnun  the  pollen.  It  is  so  powerful  that  .0000*^5  millijOframfnes  cjcettei 
irritation  in  the  conjunctiva  of  a  susceptible  subj«xt.  This  is  the  amount  of 
toxin  which  corresponds  to  two  or  three  pollen  grains.  It  \s  entirely  without 
influence  on  normal  persons.     In  larger  doses  severer  attackii  are  trausrd,  and. 
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injected  subcutaneously,  it  has  been  followed  by  very  unpleasant  symptoms. 
He  has  succeeded  in  obtaining  an  antitoxin  by  injecting  the  poison  into  ani- 
mals.   It  is  capable  of  cutting  short  attacks  of  ordinary  hay  fever. 

Symptoms. — These  are,  in  a  majority  of  the  cases,  very  like  those  of  ordi- 
nary coryza.  There  may,  however,  be  much  more  headache  and  distress,  and 
some  patients  become  very  low-spirited.  At  the  outset,  or  even  daily  through- 
out the  attack,  sneezing  may  be  frequent.  Cough  is  a  common  symptom  and 
may  be  very  distressing.  Paroxysms  of  asthma  may  occur  indistinguishable 
from  the  ordinary  bronchial  form.  The  two  conditions  may  indeed  alternate, 
the  patient  having  at  one  time  an  attack  of  common  hay  fever  and  at  another, 
under  similar  circumstances,  an  attack  of  bronchial  asthma. 

Treatment. — This  may  be  comprised  under  four  heads:  First,  remedies 
may  be  given  to  improve  the  stability  of  the  nervous  system — such  as 
arsenic,  phosphorus,  and  strychnia.  Secondly,  climatic.  Dwellers  in  the 
cities  of  the  Atlantic  seaboard  and  of  the  Central  States  enjoy  complete 
immunity  in  the  Adirondacks  and  White  Mountains.  As  a  rule  the  disease  is 
aggravated  by  residence  in  agricultural  districts.  The  dry  mountain  air  is 
unquestionably  the  best;  there  is  no  general  rule,  and  there  are  cases  which 
do  well  at  the  seaside.  Thirdly,  the  thorough  local  treatment  of  the  nose,  par- 
ticularly the  desti-uction  of  the  vessels  and  sinuses  over  the  sensitive  areas. 
Fourth,  the  antitoxin  treatment  of  Dunbar  has  been  tried  extensively,  and  in 
suitable  cases  with  excellent  results.  Owing  to  the  peculiar  natut^  of  the 
disease  and  the  constant  reinfection  of  the  mucous  membranes  by  pollen  on 
exposure  to  the  outside  air,  it  is  advised  to  sleep  with  the  windows  closed  and 
to  apply  the  serum  in  the  morning  before  rising  both  to  eyes  and  nose,  and 
again  during  the  day  oti  the  slightest  irritation  in  the  conjunctivae  or  nasal 
mucous  membranes  (R.  A.  Glegg). 

m.    EPISTAXIS. 

Etiologfy. — Bleeding  from  the  nose  may  result  from  local  or  constitutional 
conditions.  Among  local  causes  may  be  mentioned  traumatism,  small  ulcers, 
picking  or  scratching  the  nose,  new  growths,  and  the  presence  of  foreign  bodies. 
In  chronic  nasal  catarrh  bleeding  is  not  infrequent.  The  blood  may  come 
from  one  or  both  nostrils.    The  flow  may  be  profuse  after  an  injury. 

Among  general  conditions  with  which  nose-bleeding  is  associated,  the  fol- 
lowing are  the  most  important :  It  occurs  in  growing  children,  particularly 
al)out  the  age  of  puberty ;  more  frequently  in  the  delicate  and  in  the  rheumatic 
than  in  the  strong  and  vigorous.  There  is  a  family  form  in  which  many  mem- 
bers in  several  generations  are  affected.  There  is  a  chronic  recurring  epistaxis 
associated  with  multiple  telangiectasis  of  the  skin  and  mucous  membranes 
(J.  H.  H.  Bulletin,  1901). 

Epistaxis  is  a  very  common  event  in  persons  of  so-called  plethoric  habit. 
It  is  stated  sometimes  to  precede,  or  to  indicate  a  liability  to,  apoplexy.  In 
venous  engorgement  epistaxis  is  not  common  and  there  may  be  a  most  extreme 
grade  of  cyanosis  without  its  occurrence.  It  is  frequent  in  cirrhosis  hepatis. 
In  balloon  and  mountain  ascensions,  in  the  very  rarefied  atmosphere,  haemor- 
rhage from  the  nose  is  a  common  event.  In  haemophilia  the  nose  ranks  first 
of  the  mucous  membranes  from  which  bleeding  arises.    It  occurs  in  all  forms  of 
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chronic  anteuiia^.  in  chronic  interstitial  nephritis,  and  in  cirrhosis  of  the  liirer. 
It  prec*e(ies  the  ousel  of  rortain  fevers,  more  particularly  typlioid.  with  which 
it  seems  as&fK'iated  in  a  i^peeial  manner.  Vicarious  epi*ta«i&  haa  been  cii^scribcd 
in  cases  of  euppres.sion  of  the  mensci?.  Lastly,  it  is  said  to  be  brought  on  bj 
certain  jK^yehical  itiif»!'es8iniis.  hni  the  oh^ervations  on  this  point  are  nut  trust- 
worthy*  The  lilood  tii  L'pissraxis  rt^huhs  from  capillary  oozing  or  dia^KMlcisig. 
The  mucouii  membrane  i^  deejily  congcjited  and  there  are  often  ea[iilhiry  r4M|ti- 
omntn  siluatetl  usually  in  the  ret^piratory  portion  of  the  nostril  and  apcin  the 
cartihiginous  siejitunu 

Symptoms. — Slight  ha^norrha^ire  is  not  associated  wjth  any  special  fea- 
tures. \V  hen  tlie  bh'*HUng  is  protractwl  tlie  patients  have  the  njore  HTrioitd 
manifestationti  of  1oh8  of  blood.  In  the  slow  dripping  which  taken  place  to 
some  instances  of  hfeniophilia,  there  may  be  formed  a  remarkable  blood  tumor 
projecting  from  one  nostril  and  c\tendiiig  even  below  the  month, 

Uwilh  from  nrdinary  epistaxis  is  very  rare.  The  ntore  bhMKl  is  lost,  tin? 
greahr  is  (he  bnjdency  (o  clotting  with  spontaneous  t^ssatmn  of  the  blffcding. 

Biagnosis,^ — The  diagnosis  h  usnallj  easy.  One  point  only  need  be  men* 
tioned  ;  namt^ly,  that  blenling  from  the  posterior  nares  occasionally  «x*cur!?i  dur- 
ing sleep  and  the  blood  trickles  into  the  pharynx  and  may  l>e  swalloweiL  If 
vomitetl,  il  may  be  con  founded  with  hsematemesi^ ;  or,  if  coughed  up,  with 
haemoptysis. 

Treatment — Jn  a  majority  of  the  cases  the  bleeding  ceases  of  it^lf.  Viiri- 
ons  simple  measures  njay  be  empbu'cd,  such  as  hohliiig  the  arm^  above  the 
head,  the  applieation  of  i^-e  to  the  nohc,  or  the  injertion  of  Cfthl  or  liot  wnttTf 
into  the  noslriU,  Astringents,  i?uch  as  zinc,  ahirn,  or  tannin,  may  be  used; 
and  the  tincture  of  the  |>erddoride  of  iron,  dihitiHi  with  ice-water,  may  be 
introduced  into  the  nostrils.  If  the  bleixling  comes  from  an  ulcerated  surface, 
an  attem]>t  should  \w  made  to  apply  chromic  acid  or  the  cautery.  If  \\u*  UUtA- 
ing  is  at  all  severe  and  obstinate,  the  posterior  nares  should  l»e  plugged.  One 
of  the  patients  with  epistaxis  and  spider  angionjata  of  the  skin  and  mucous 
membranes  used  a  finger  of  a  rubber  glove  with  a  small  rubber  tube  and  stoji- 
c«xk  by  which  he  could  dilate  the  glove  finger,  ins^M'Tnl  into  tla?  nostril,  atirl 
tio  etTertually  control  tbt*  blet-ding.  The  inhalation  of  carl>onie-acid  gas  may  lie 
tried  or  a  solution  of  gch^tine  or  of  adrenalin  injected  into  the  nostriL 

B.    DISEASES   OF  THE  LARYNX. 


I.    ACTXTE    CATAERHAL    LABYNGITIS. 

This  may  come  on  wa  an  indejjendent  atTeetion  or  in  association  with  gpn- 
eral  catarrh  of  the  upper  respiratory  passagf?s. 

Etiology. — Many  cases  are  due*  to  catching  cold  or  to  overuse  of  the  Toice; 
others  come  on  in  con8c^[uence  of  the  inhalation  of  irritating  gasos.  It  may 
o<H?ur  in  the  general  catarrh  associated  with  influenza  nnd  measles.  Very  wvi*nf 
laryngitis  is  excited  by  traumatism,  either  injuries  from  without  or  the  lodiy- 
n»ent  of  foreign  bodies.  It  may  be  caui»ed  by  the  action  of  very  hot  liquids 
or  corrosive  poisons. 

Symptoms.— There  is  a  sense  of  tickling  referred  to  the  larynx;  the  cM 
air  irritated  and,  owing  to  the  increased  ^nsibility  of  Lb€  mucous  cnfimbrain^ 
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the  act  of  inspiration  may  be  painful.  There  is  a  dry  cough,  and  the  voice  is 
altered.  At  first  it  is  simply  husky,  but  soon  phonation  becomes  painful,  and 
finally  the  voice  may  be  completely  lost.  In  adults  the  respirations  are  not 
increased  in  frequency,  but  in  children  dyspnoea  is  not  uncommon  and  may 
occur  in  spasmodic  attacks  and  become  urgent  if  there  is  much  oedema  with 
the  inflammatory  swelling. 

The  laryngoscope  shows  a  swollen  mucous  membrane  of  the  larynx,  par- 
ticularly the  ary-epiglottidean  folds.  The  vocal  cords  have  lost  their  smooth 
and  shining  appearance  and  are  reddened  and  swollen.  Their  mobility  also 
is  greatly  impaired,  owing  to  the  infiltration  of  the  adjoining  mucous  mem- 
brane and  of  the  muscles.  A  slight  mucoid  exudation  covers  the  parts.  The 
constitutional  symptoms  are  not  severe.  There  is  rarely  much  fever,  and  in 
many  cases  the  patient  is  not  seriously  ill.  Occasionally  cases  come  on  with 
greater  intensity,  the  cough  is  very  distressing,  deglutition  is  painful,  and  there 
may  be  urgent  dy^^pnoea. 

Diagnosis. — There  is  rarely  any  difficulty  in  determining  the  nature  of  a 
case  if  a  satisfactory  laryngoscopic  examination  can  be  made.  The  severer 
forms  may  simulate  opdema  of  the  glottis.  When  the  loss  of  voice  is  marked, 
the  case  may  be  mistaken  for  one  of  nervous  aphonia,  but  the  laryngoscope 
wouM  decide  the  question  at  once.  Much  more  difficult  is  the  diagnosis  of 
acute  laryngitis  in  children,  particularly  in  the  very  young,  in  whom  it  is  so 
hard  to  make  a  proper  examination.  From  ordinary  lar}aigismus  it  is  to  be 
distinguished  by  the  presence  of  fever,  the  mode  of  onset,  and  particularly  the 
coryza  and  the  previous  symptoms  of  hoarseness  or  loss  of  voice.  Membranous 
laryngitis  may  at  first  be  quite  impossible  to  differentiate,  but  in  a  majority 
of  cases  of  this  affection  there  are  patches  on  the  pharynx  and  early  swelling  of 
the  cervical  glands.    The  symptoms,  too,  are  much  more  severe. 

Treatment. — Rest  of  the  larynx  should  be  enjoined,  so  far  as  phonation  is 
concerned.  In  cases  of  any  severity  the  patient  should  be  kept  in  bed.  The 
room  should  be  at  an  even  temperature  and  the  air  saturated  with  moisture. 
Early  in  the  disease,  if  there  is  much  fever,  aconite  and  citrate  of  potash  may 
he  given,  and  for  the  irritating  painful  cough  a  full  dose  of  Dover's  powder 
at  night.     An  ice-bag  externally  often  gives  great  relief. 

n.    CHRONIC    LARYNGITIS, 

Etiology. — The  cases  usually  follow  repeated  acute  attacks.  The  most  com- 
mon causes  are  overuse  of  the  voice,  particularly  in  persons  whose  occupation 
necessitates  shouting  in  the  open  air.  The  constant  inhalation  of  irritating 
substances,  as  tobacco-smoke,  may  also  cause  it. 

Symptoms. — The  voice  is  usually  hoarse  and  rough  and  in  severe  cases  may 
l)e  almost  lost.  There  is  usually  very  little  pain ;  only  the  unpleasant  sense  of 
tickling  in  the  larynx,  which  causes  a  frequent  desire  to  cough.  With  the 
laryngoscope  the  mucous  membrane  looks  swollen,  but  much  less  red  than  in 
the  acute  condition.  In  association  with  the  granular  pharyngitis,  the  mucous 
glands  of  the  epiglottis  and  of  the  ventricles  nuiy  be  involved. 

Treatment. — The  nostrils  should  be  carefully  examined,  since  in  some 
in.stances  chronic  laryngitis  is  associated  with  and  even  dependent  upon  ob- 
struction to  the  free  passage  of  air  through  the  nose.    Local  application  must 
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be  made  directly  to  the  larjux,  either  with  a  brush  or  by  ineaiis  of  a  spray. 
Among  the  remedies  most  recommended  are  the  solutions  of  nitrate  of  silyer, 
chlorate  of  potash,  perchloride  of  zinc,  and  tannic  acid.  Insufflations  of  bis- 
muth are  sometimes  useful. 

Among  directions  to  be  given  are  the  avoidance  of  heated  rooms  and  loud 
speaking,  and  abstinence  from  tobacco  and  alcohol.  The  throat  should  not  be 
too  much  muffled,  and  morning  and  evening  the  neck  should  be  sponged  with 
cold  water. 

nL    (EDEMATOUS   liABTNOITIS. 

Etiology. — (Edema  of  the  glottis,  or,  more  correctly,  of  the  structures 
which  form  the  glottis,  a  very  serious  affection,  is  met  with  (a)  as  a  rare 
sequence  of  ordinary-  acute  laryngitis;  (6)  in  chronic  diseases  of  the  larj-nx, 
as  s}'philis  or  tubercle;  (c)  in  severe  inflammatorv  diseases  like  diphtheria,  in 
erysipelas  of  the  neck,  and  in  various  forms  of  cellulitis;  (d)  occasionally 
in  the  acute  infectious  diseases — scarlet  fever,  typhus,  or  typhoid ;  in  Bright 's 
disease,  either  acute  or  chronic,  there  may  be  a  rapidly  developing  cedema; 
(e)  in  angio-neurotic  oedema. 

Symptoms. — There  is  dyspnoea,  increasing  in  intensity,  so  that  within  an 
hour  or  two  the  condition  becomes  very  critical.  There  is  sometimes  marked 
stridor  in  respiration.  The  voice  l^eeomes  husky  and  disappears.  The  larxTi- 
goseope  shows  enormous  swelling  of  the  epiglottis,  which  can  sometimes  be 
felt  with  the  finger  or  even  seen  when  the  tongue  is  strongly  depressed  with  a 
spatula.  The  ar}'-epiglottidean  folds  are  the  seat  of  the  chief  swelling  and 
may  almost  meet  in  the  middle  line.  Occasionally  the  oedema  is  below  the 
true  cords. 

The  diagnosis  is  rarely  difficult,  inasmuch  as  even  without  the  laryngo- 
scope the  swollen  epiglottis  can  be  seen  or  felt  with  tlie  finger.  The  condition 
is  very  fatal. 

Treatment. — An  ice-bag  should  be  placed  on  the  lar\TLs,  and  the  patient 
given  ice  to  suck.  If  the  svmptoms  are  urgent,  the  throat  should  be  sprayed 
with  a  strong  solution  of  cocaine,  and  the  swollen  epiglottis  scarified.  If 
relief  does  not  follow,  tracheotomy  should  immediately  \te  performed-  The 
high  rate  of  mortality  is  due  to  the  fact  that  this  operation  is  as  a  rule  too 
long  delayed. 

IV.     SPASMODIC    IiABTNGinS    (Laiyngismus  Btridulos). 

Spasm  of  the  glottis  is  met  with  in  many  afft*etions  of  the  lar\Tix,  but  there 
is  a  special  disease  in  children  which  has  received  the  above-mentioned  and 
other  names. 

Etiology. — A  purely  nervous  aflfeotion,  without  any  inflammatory  condi- 
tion of  the  larynx,  it  occurs  in  children  between  the  ages  of  six  months  and 
three  years,  and  is  most  commonly  seen  in  connection  with  rickets.  A? 
Escherich  has  shown,  the  disease  has  close  relations  with  tetany  and  maj 
display  many  of  the  accessor}-  phenomena  of  this  disease.  Often  the  attack 
comes  on  when  the  child  has  been  crossed  or  scolded.  Mothers  sometimes  call 
the  attacks  "passion  fits"  or  attacks  of  "holding  the  breath."     It  was  sup- 
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posed  at  one  time-  that  they  were  associated  with  enlargement  of  the  thymus, 
and  the  condition  therefore  received  the  name  of  thymic  asthma. 

The  actual  state  of  the  larynx  during  a  paroxysm  is  a  spasm  of  the 
adductors,  but  the  precise  nature  of  the  influences  causing  it  is  not  yet  known, 
whether  centric  or  reflex  from  peripheral  irritation.  The  disease  is  not  so 
common  in  America  as  in  England. 

Symptoms. — The  attacks  may  come  on  either  in  the  night  or  in  the  day; 
often  just  as  the  child  awakes.  There  is  no  cough,  no  hoarseness,  but  the 
respiration  is  arrested  and  the  child  struggles  for  breath,  the  face  gets  con- 
gested, and  then,  with  a  sudden  relaxation  of  the  spasm,  the  air  is  drawn  into 
the  lungs  with  a  high-pitched  crowing  sound,  which  has  given  to  the  affection 
the  name  of  "child-crowing."  Convulsions  may  occur  during  an  attack  or 
there  may  be  carpo-pedal  spasms.  Death  may,  but  rarely  does,  occur  during 
the  attack.  With  the  cyanosis  the  spasm  relaxes  and  respiration  begins.  The 
attacks  may  recur  with  great  frequency  throughout  the  day. 

Treatment. — The  gums  should  be  carefully  examined  and,  if  swollen  and 
hot,  freely  lanced.  The  bowels  should  be  carefully  regulated,  and  as  these 
children  are  usually  delicate  or  rickety,  nourishing  diet  and  cod-liver  oil 
should  be  given.  By  far  the  most  satisfactory  method  of  treatment  is  the  cold 
sponging.  In  severe  cases,  two  or  three  times  a  day  the  child  should  be  placed 
in  a  warm  bath,  and  the  back  and  chest  thoroughly  sponged  for  a  minute  or 
two  with  cold  water.  Since  learning  this  practice  from  Ringer,  at  the  Uni- 
versity Hospital,  London,  I  have  seen  many  cases  in  which  it  proved  success- 
ful. It  may  be  employed  when  the  child  is  in  a  paroxysm,  though  if  the 
attack  is  severe  and  the  lividity  is  great  it  is  much  better  to  dash  cold  water 
into  the  face.  Sometimes  the  introduction  of  the  finger  far  back  into  the 
throat  will  relieve  the  spasm. 

Spasmodic  cronp,  believed  to  be  a  functional  spasm  of  the  muscles  of  the 
larynx,  is  an  affection  seen  most  commonly  between  the  ages  of  two  and  five 
3'ears.  According  to  Trousseau's  description,  the  child  goes  to  bed  well,  and 
about  midnight  or  in  the  early  morning  hours  awakes  with  oppressed  breath- 
ing, harsh,  croupy  cough,  and  perhaps  some  huskiness  of  voice.  The  oppres- 
sion and  distress  for  a  time  are  very  serious,  the  face  is  congested,  and  there 
are  signs  of  approaching  cyanosis.  The  attack  passes  off  abruptly,  the  child 
falls  asleep  and  awakes  the  next  morning  feeling  perfectly  well.  These  attacks 
may  be  repeated  for  several  nights  in  succession,  and  usually  cause  great  alarm 
to  the  parents.  Whether  this  is  entirely  a  functional  spasm  is,  I  think,  doubt- 
ful. There  are  instances  in  which  the  child  is  somewhat  hoarse  throughout 
the  day,  and  has  slight  catarrhal  symptoms  and  a  brazen,  croupy  cough.  There 
is  probably  slight  catarrhal  laryngitis  with  it.  These  cases  are  not  infrequently 
mistaken  for  true  croup,  and  parents  are  sometimes  unnecessarily  disturbed 
by  the  serious  view  which  the  physician  takes  of  the  case.  Too  often  the  poor 
child,  deluged  with  drugs,  is  longer  in  recovering  from  the  treatment  than  he 
would  be  from  the  disease.  To  allay  the  spasm  a  whiff  of  chloroform  may  be 
administered,  which  will  in  a  few  moments  give  relief,  or  the  child  may  be 
placed  in  a  hot  bath.  A  prompt  emetic,  such  as  zinc  or  wine  of  ipecac,  will 
usually  relieve  the  spasm,  and  is  specially  indicated  if  the  child  has  overloaded 
the  stomach  through  the  day. 
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V.     TUBERCULOUS    LARYNGITIS. 

Etiology. — Tnliercles  may  arise  primarily  in  the  laryngeal  mucosa,  btit  In  | 
the  great  majority  of  i-asi^s  the  affection  is  sivnmiary  to  pulmonary  tuliewm- 
los\»,  in  which  it  is  mot  with  in  a  variable  proportion  of  from  18  to  3U  fier 
cent,  laryngitis  may  occnr  very  early  in  pulmonary  tul>erculo»i8.  There 
may  !»e  weil-truirkpfl  involvement  of  the  hm'nx  with  »\gn^  of  yery  limitetl 
trouble  at  one  apex.  These  are  eases  which,  in  my  experience,  run  a  very 
unfavonibh*  ccmrM*. 

Morbid  Anatomy, — The  mucosa  is  at  first  swollen  and  presents  scattenHl 
tnb<^rch?s.  wbicb  seem  to  Ix^^in  in  the  neighliorhoocl  of  the  liliKxl-vei^sels.  By 
their  fusion  -^mall  tulw^rculous  masses  arise,  which  caseate  and  tinaliy  uleenite, 
leaving  sfiallow  irn*giihir  losses  of  substance.  The  ulcers  are  usually  coiered 
with  a  grayish  exudation,  and  there  is  a  general  thickeninjj  of  the  niiic<wii 
about  them,  which  is  particularly  marked  upon  the  arytenoids.  The  ulcers 
may  erode  the  true  cords  and  iiniilly  de>tn»y  them,  and  passing  dcc»ply  may 
cause  perichtjudritis  with  nwrosis  and  tfccasronally  exfoliation  of  the  carti* 
lagcs.  The  disease  may  extcud  laterally  and  involve  the  pharynx,  an<l  down- 
ward over  the  mucous  membrane,  covering  the  cricoid  cartilage  toward  the 
a»so[>h«gus.  AI»ove,  it  may  reach  the  posterior  wall  of  the  phar)Tix,  .nn<l  in 
raiv  cases  extend  to  the  fauces  and  tonsils.  The  epiglottis  ma}'  be  entirely 
dei^tn»y<Hl.  There  are  ran?  inslances  in  wliich  cicatricial  changes  go  on  to  such 
a  degrw  that  sten(»sis  of  the  larynx  is  induced. 

Symptoms. — The  first  indication  is  slight  huslcinc«s  of  the  voice,  irhirfi 
finally  dcefH>ns  to  hoarseness,  and  in  advanced  stages  there  may  be  cmnplete 
loss  of  voice*     There  is  something  very  suggv^sfive  in  llie  early  hr«nr^r)eni3&&  of 
tuberculous  laryngitis.    The  attention  may  bo  directed  to  the  lungs  simply  by  j 
the  ^^nality  nf  the  voict». 

The  cough  is  in  part  due  to  in^Wement  of  the  larynx.  Early  in  the 
dtseas4'  it  is  not  M^ry  troublesome,  but  whi*n  the  nicenition  is  cxteosivn  it 
becomes  husky  and  ineffectual.  Of  the  symptoms,  none  is  more  aggmfatiiig  i 
than  the  dysphagia,  which  is  met  witli  particularly  when  Urn  epiglottic  b  | 
invohi?ii,  and  when  the  ulceration  has  extendeil  to  the  |iharNTVX,  Thert>  is  no 
more  distress^ing  or  painful  liunplicalion  in  phthisis.  In  instances  in  whkll 
the  epiglottis  is  in  great  part  destroye^l,  with  each  attempt  to  take  food  IbefO 
are  distressing  paroxysms  of  cough,  and  even  of  suir<rK-ation. 

With  the  larynpiscope  there  is  seen  early  in  the  disease  a  pallor  of  the 
mucous  membrane,  which  also  Imiks  thiekened  and  infiltratefl,  particnlarlT 
tliat  covering  the  arytenoid  cartilages.  The  ulcers  are  very  chamcterisliiC. 
They  are  broad  and  shallow,  with  gniy  basics  ami  ill-defhied  outUtiQa.  Tbe 
Yiica)  cords  are  infiltratetl  and  thickeneil,  and  ulceration  is  very  eommcm, 

Tlie  diagnosis  is  ran»ly  diflicult.  a^e  it  is  usually  assixnated  with  welUmafktfd 
pul'  -e.    In  case  of  »•  secretion  from  the  bam!  of 

an  i»e  rcmo veil  and  e  Hi. 

Trtatment^ — The  nickers  should  be  sprayed  and  kept  thomoghly  cleamod* 
Solutioi       ''  '  -  nic  acid,  nitrate  of  silver,  or  sulphide  of  ?.inc  mr.    '  *     ihL 

The  in  .  two  or  three  times  a  day,  of  a  powder  of  ih 

mitrpfua,  lU'i^r  ihorougbly  cleansiDg  the  ulcers  with  a  spray,  rcl  •   •  -  the  pain 
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in  a  majority  of  the  cases.  Cocaine  (4-per-cent  solution)  applied  with  the 
atomizer  will  often  enable  the  patient  to  swallow  his  food  comfortably.  There 
are,  however,  distressing  cases  of  extensive  laryngeal  and  pharyngeal  ulcera- 
tion in  which  even  cocaine  loses  its  good  effects.  When  the  epiglottis  is  lost 
the  difficulty  in  swallowing  becomes  very  great.  Wolfenden  states  that  this 
may  be  obviated  if  the  patient  hangs  his  head  over  the  side  of  the  bed  and 
sucks  milk  through  a  rubber  tube  from  a  mug  placed  on  the  floor. 

VI-     SYPHILITIC    TiAKYNQITIS. 

Syphilis  attacks  the  larynx  with  great  frequency.  It  may  result  from 
the  inherited  disease  or  be  a  secondary  or  tertiary  manifestation  of  the  ac- 
quired form. 

Symptoms. — In  secondary  syphilis  there  is  occasionally  erythema  of  the 
larynx,  which  may  go  on  to  definite  catarrh,  but  has  nothing  characteristic. 
The  process  may  proceed  to  the  formation  of  superficial  whitish  ulcers,  usually 
symmetrically  placed  on  the  cords  or  ventricular  bands.  Mucous  patches  and 
condylomata  are  rarely  seen.  The  symptoms  are  practically  those  of  slight 
loss  of  voice  with  laryngeal  irritation,  as  in  the  simple  catarrhal  form. 

The  tertiary  laryngeal  lesions  are  numerous  and  very  serious.  True  gum- 
mata,.  varying  in  size  from  the  head  of  a  pin  to  a  small  nut,  arise  in  the  sub- 
mucous tissue,  most  commonly  at  the  base  of  the  epiglottis.  They  go  through 
the  changes  characteristic  of  these  structures  and  may  either  break  down,  pro- 
ducing extensive  and  deep  ulceration,  or — and  this  is  more  characteristic  of 
syphilitic  laryngitis — in  their  healing  form  a  fibrous  tissue  which  shrinks  and 
*  produces  stenosis.  The  ulceration  is  apt  to  extend  deeply  and  involve  the  carti- 
lage, inducing  necrosis  and  exfoliation,  and  even  haemorrhage  from  erosion 
of  the  arteries.  CEdema  may  suddenly  prove  fatal.  The  cicatrices  which  fol- 
low the  sclerosis  of  the  gummata  or  the  healing  of  the  ulcers  produce  great 
deformity.  The  epiglottis,  for  instance,  may  be  tied  down  to  the  pharjTigeal 
wall  or  to  the  epiglottic  folds,  or  even  to  the  tongue;  and  eventually  a  stenosis 
results,  which  may  necessitate  tracheotomy. 

The  laryngeal  symptoms  of  inherited  s^'philis  have  the  usual  course  of 
these  lesions  and  appear  either  early,  within  the  first  five  or  six  months,  or 
after  puberty;  most  conunonly  in  the  former  period.  Of  76  cases,  J.  If. 
Slackenzie  found  that  63  occurred  within  the  first  year.  The  gummatous  infil- 
tration leads  to  ulceration,  most  commonly  of  the  epiglottis  and  in  the  ven- 
tricles, and  the  process  may  extend  deeply  and  involve  the  cartilage.  Ci9ar 
tricial  contraction  may  also  occur. 

The  diagnosis  of  syphilis  of  the  larynx  is  rarely  difficult,  since  it  occurs 
most  commonly  in  connection  with  other  symptoms  of  the  disease. 

Treatment. — The  administration  of  constitutional  remedies  is  the  most 
important,  and  under  mercury  and  iodide  of  potassium  the  local  symptoms 
may  rapidly  be  relieved.  The  tertiary  laryngeal  manifestations  are  always 
serious  and  difficult  to  treat.  The  deep  ulceration  is  specially  hard  to  combat, 
and  the  cicatrization  may  necessitate  tracheotomy,  or  the  gradual  dilatation, 
as  practised  bv  Schroetter. 
40  " 
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C.   DISEASES  OF  THE  BRONCHL 

L    ACUTE   BRONCHITIS. 

Acute  catarrhal  inflammation  of  the  bronchial  mucous  membrane  is  a  very 
common  disease^  rarely  serious  in  healthy  adults,  but  very  fatal  in  the  old  and 
in  the  young,  owing  to  associated  pulmonary  complications.  It  is  bilateral 
and  affects  either  the  larger  and  medium  sized  tubes  or  the  smaller  bronchi, 
in  which  case  it  is  known  as  capillary  bronchitis. 

We  shall  speak  only  of  the  former,  as  the  latter  is  part  and  parcel  of 
broncho-pneumonia. 

Etiologfy. — Acute  bronchitis  is  a  common  sequel  of  catching  cold,  and  is 
often  nothing  more  than  the  extension  downward  of  an  ordinary  coryza.  It 
occurs  most  frequently  in  the  changeable  weather  of  early  spring  and  late 
autumn.  Its  association  with  cold  is  well  indicated  by  the  popular  expression 
"  cold  on  the  chesf  It  may  prevail  as  an  epidemic  apart  from  influenza,  of 
which  it  is  an  important  feature. 

Acute  bronchitis  is  associated  with  many  other  affections,  notably  measles. 
It  is  by  no  means  rare  at  the  onset  of  typhoid  fever  and  malaria.  It  is  present 
also  in  asthma  and  whooping-cough.  The  subjects  of  spinal  curvature  are 
specially  liable  to  the  disease.  The  bronchitis  of  Bright's  disease,  gout,  and 
heart-disease  is  usually  a  chronic  form.  It  attacks  persons  of  all  ages,  but 
most  frequently  the  young  and  the  old.  There  are  individuals  who  have  a 
special  disposition  to  bronchial  catarrh,  and  the  slightest  exposure  is  apt  to 
bring  on  an  attack.  Persons  who  live  an  out-of-door  life  are  usually  less  sub-* 
ject  to  the  disease  than  those  who  follow  sedentary  occupations. 

The  affection  is  probably  microbic,  though  we  have  as  yet  no  definite  evi- 
dence upon  this  point. 

Morbid  Anatomy. — The  mucous  membrane  of  the  trachea  and  bronchi  is 
reddened,  congested,  and  covered  with  mucus  and  mueo-pus,  which  may  be 
seen  oozing  from  the  smaller  bronchi,  some  of  wliith  are  dihited.  The  finer 
changes  in  the  mucosa  consist  in  desquamation  of  the  eiliatiHl  epithelium, 
swelling  and  oedema  of  the  submucosa,  and  infiltration  of  the  tissue  with  leu- 
cocytes.   The  mucous  glands  are  much  swollen. 

Symptoms. — The  symptoms  of  an  ordinary  "  cold  "  accompany  the  onset 
of  an  acute  bronchitis.  The  corjza  extends  to  the  tul)es,  and  may  also  affect 
the  lar}Tix,  producing  hoarseness,  which  in  many  cases  is  marked.  A  chill  is 
rare,  but  there  is  invariably  a  sense  of  oppression,  with  heaviness  and  languor 
and  pains  in  the  bones  and  back.  In  mild  cases  there  is  scarcely  any  fever, 
but  in  severer  forms  the  range  is  from  101°  to  103°.  The  bronchial  symptoms 
set  in  with  a  feeling  of  tightness  and  rawness  l)eneath  tl>e  sternum  aad  a 
sansation  of  oppression  in  the  chest.  The  cough  is  rough  at  first,  and  often 
of  a  ringing  character.  It  comes  on  in  paroxysms  which  rack  and  distress 
the  patient  extremely.  During  the  severe  spells  the  pain  may  Ik?  very  intense 
beneath  the  sternum  and  along  the  attachments  of  the  diaphragm.  At  first 
the  cough  is  dry  and  the  expectoration  scanty  and  viscid,  but  in  a 'few  days 
the  secretion  liecomes  muco-purulont  and  abundant,  and  finally  purulent 
With  the  loosening  of  the  cough  great  relief  is  experienciKl.     The  sputum  is 
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made  up  largely  of  pus-cells,  with  a  variable  number  of  the  large  round 
alveolar  pells,  many  of  which  contain  carbon  grains,  while  others  have  under- 
gone the  myelin  degeneration. 

Physical  Signs. — The  respiratory  movements  are  not  greatly  increased 
in  frequency  unless  the  fever  is  high.  There  are  instances,  however,  in  which 
the  breathing  is  rapid  and  when  the  smaller  tubes  are  involved  there  is 
dyspnoea.  On  palpation  the  bronchial  fremitus  may  often  be  felt.  On  aus- 
cultation in  the  early  stage,  piping  sibilant  rales  are  everywhere  to  be  heard. 
They  are  very  changeable,  and  appear  and  disappear  with  coughing.  With 
the  relaxation  of  the  bronchial  membranes  and  the  greater  abundance  of  the 
secretion,  the  rales  change  and  become  mucous  and  bubbling  in  quality.  The 
ba^es  of  the  lungs  should  be  carefully  examined  each  day,  particularly  in 
children  and  the  aged. 

Course. — The  course  of  the  disease  depends  on  the  conditions  under  which 
it  arises.  In  healthy  adults,  by  the  end  of  a  week  the  fever  subsides  and  the 
cough  loosens.  In  another  week  or  ten  days  convalescence  is  fully  established. 
In  young  children  the  chief  risk  is  in  the  extension  of  the  process  downward. 
In  measles  and  whooping-cough,  the  ordinary  bronchial  catarrh  is  very  apt  to 
descend  to  the  finer  tubes,  which  become  dilated  and  plugged  with  muco-pus, 
inducing  areas  of  collapse,  and  finally  broncho-pneumonia.  This  extension 
is  indicated  by  changes  in  the  physical  signs.  Usually  at  the  base  the  rales 
are  subcrepitant  and  numerous  and  there  may  be  areas  of  defective  resonance 
and  of  feeble  or  distant  tubular  breathing.  In  the  aged  and  debilitated  there 
are  similar  dangers  if  the  process  extends  from  the  larger  to  the  smaller  tubes. 
In  old  age  the  bronchial  mucosa  is  less  capable  of  expelling  the  mucus,  which 
is  more  apt  to  sag  to  the  dependent  parts  and  induce  dilatation  of  the  tubes 
with  extension  of  the  inflammation  to  the  contiguous  air-cells. 

Diagnosis. — The  diagnosis  of  acute  bronchitis  is  rarely  diflBcult.  Although 
the  mode  of  onset  may  be  brusque  and  perhaps  simulate  pneumonia,  yet  the 
absence  of  dulness  and  blowing  breathing,  and  the  general  character  of  the 
bronchial  inflammation,  render  the  diagnosis  easy.  About  once  a  year  I  see 
a  case  of  typhoid  fever,  in  which  the  diagnosis  at  first  has  been  acute  bron- 
chitis. The  complication  of  broncho-pneumonia  is  indicated  by  the  greater 
severity  of  the  symptoms,  particularly  the  dyspnoea,  the  changed  color,  and 
the  physical  signs. 

Treatment. — In  mild  cases,  household  measures  suffice.  The  hot  foot- 
bath, or  the  warm  bath,  a  drink  of  hot  lemonade,  and  a  mustard  plaster  on  the 
chest  will  often  give  relief.  For  the  dry,  racking  cough,  the  symptom  most 
complained  of  by  the  patient,  Dover\s  powder  is  the  best  remedy.  It  is  a 
popular  belief  that  quinine,  in  full  doses,  will  check  an  oncoming  cold  on  the 
chest,  but  this  is  doubtful.  It  is  a  common  custom  when  persons  feel  the 
approach  of  a  cold  to  take  a  Turkish  bath,  and  though  the  tightness  and 
oppression  may  be  relieved  by  it,  there  is  in  a  majority  of  the  cases  great  risk. 
Some  of  the  severest  cases  of  bronchitis  which  I  have  seen  have  followed  this 
initial  Turkish  bath.  No  doubt,  if  the  person  could  go  to  bed  directly  from 
the  bath,  its  action  would  be  beneficial,  but  there  is  great  risk  of  catching 
"  cold  "  in  going  home  from  the  bath.  Kelief  is  obtained  from  the  unpleasant 
sense  of  rawness  by  keeping  the  air  of  the  room  saturated  with  moisture,  and 
in  this  dry  stage  the  old-fashioned  mixture  of  the  wines  of  antimony  and 
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ipecacuanha  with  liquor  ammonii  acetatis  and  nitrous  ether  is  useful.  If  the 
pulse  is  very  rapid,  tincture  of  aconite  may  be  given,  particularly  ii^  the  case 
of  children.  For  the  cough,  when  dry  and  irritating,  opium  should  be  freely 
used  in  the  form  of  Dover's  powder  or  paregoric.  Of  course,  in  the  very 
young  and  the  aged  care  must  be  exercised  in  the  use  of  opium,  particularly 
if  the  secretions  are  free;  but  for  the  distressing,  irritative  cough,  which  keeps 
the  patient  awake,  opium  in  some  form  gives  the  only  relief.  As  the  cough 
loosens  and  the  expectoration  is  more  abundant,  the  patient  becomes  more 
comfortable.  In  this  stage  it  is  customary  to  ply  him  with  expectorants  of 
various  sorts.  Though  useful  occasionally,  they  should  not  be  given  as  a 
matter  of  routine.  A  mixture  of  squills,  ammonia,  and  senega  is  a  favorite 
one  with  many  practitioners  at  this  stage. 

In  the  acute  bronchitis  of  children,  if  the  amount  of  secretion  is  large 
and  difficult  to  expectorate,  or  if  there  is  dyspnoea  and  the  color  begins  to 
get  dusky,  an  emetic  (a  tablespoonful  of  ipecac  wine)  should  be  given  at  once 
and  repeated  if  necessary. 

IL     CHRONIC    BRONCHITIS. 

Etiology. — This  affection  may  follow  repeated  attacks  of  acute  bronchitis, 
but  it  is  most  commonly  met  with  in  chronic  lung  affections,  heart-disease, 
aneurism  of  the  aorta,  gout,  and  renal  disease.  It  is  frequent  in  the  aged; 
the  young  rarely  are  affected.  Climate  and  season  have  an  important  influence. 
It  is  the  winter  cough  of  the  aged,  recurring  with  regularity  as  the  weather 
gets  cold  and  changeable.  Owing  to  the  more  uniform  heating  of  the  houses,  it 
is  much  less  commcm  in  Canada  and  in  the  United  States  than  in  England. 

Morbid  Anatomy. — The  bronchial  mucosa  presents  a  great  variety  of 
changes,  depending  somewhat  upon  the  disease  with  which  chronic  bronchitis 
is  associated.  In  some  cases  the  mucous  membrane  is  very  thin,  so  that  the 
longitudinal  bands  of  elastic  tissue  stand  out  prominently.  The  tulies  are 
dilated,  the  muscular  and  glandular  tissues  are  atrophied,  and  the  epithelium 
is  in  great  part  shed. 

In  other  instances  the  mucosa  is  thickened,  granular,  and  infiltrated. 
There  may  be  ulceration,  particularly  of  the  mucous  follicles.  Bronchial  dila- 
tations are  not  uncommon  and  emphysema  is  a  constant  accompaniment. 

Symptoms. — In  the  form  met  with  in  old  men,  asstx^iated  with  emphysema, 
gout,  or  heart-disease,  the  chief  symptoms  are  as  follows:  Shortness  of  breath, 
which  may  not  be  noticeable  except  on  exertion.  The  patients  "puflf  and 
blow ''  on  going  up  hill  or  up  a  flight  of  stairs.  This  is  due  not  so  much  to 
the  chronic  bronchitis  itself  as  to  associated  emphysema  or  even  to  cardiac 
weakness.  They  complain  of  no  pain.  The  cousrh  is  variable,  changing  with 
the  weather  and  with  the  season.  During  the  summer  they  may  remain  free, 
but  each  succeeding  winter  the  cough  comes  on  with  severity  and  persists. 
There  may  be  only  a  spell  in  the  morning,  or  the  chief  distress  is  at  night. 
The  sputum  in  chronic  bronchitis  is  ver}-  variable.  In  cases  of  the  so-called 
dry  catarrh  there  is  no  expectoration.  Usually,  however,  it  i<  abundant,  muco- 
purulent, or  distinctly  purulent  in  character.  There  are  instances  in  which 
the  patient  coughs  up  for  years  a  thin  fluid  sputum.  There  is  rarely  fever. 
The  general  health  may  be  good  and  the  disease  may  present  no  serious  fe«- 
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tures  apart  from  the  liability  to  induce  emphysema  and  bronchiectasy.  In 
many  cases  it  is  an  incurable  affection.  Patients  improve  and  the  cough  dis- 
appears in  the  summer  time  only  to  return  during  the  winter  months. 

Physical  Signs. — The  chest  is  usually  distended,  the  movements  are 
limited,  and  the  condition  is  often  that  which  we  see  in  emphysema.  The 
percussion  note  is  clear  or  hyperresonant.  On  auscultation,  expiration  is  pro- 
longed and  wheezy  and  rhonchi  of  various  sorts  are  heard — some  high-pitched 
and  piping,  others  deep- toned  and  snoring.  Crepitant  rales  are  common  at 
the  bases. 

Clinical  Varieties. — The  description  just  given  is  of  the  ordinary  chronic 
bronchitis  which  occurs  in  connection  with  emphysema  and  heart-disease  and 
in  many  elderly  men.  There  are  certain  forms  which  merit  special  descrip- 
tion: (a)  There  is  a  form  of  chronic  bronchitis  in  women,  which  comes 
on  between  the  ages  of  twenty  and  thirty  and  may  continue  indefinitely  with- 
out serious  impairment  of  the  health.  In  several  cases  the  cough  followed 
influenza,  and  there  may  be  slight  bronchiectasis. 

(6)  Bronciiorrhcea. — Excessive  bronchial  secretion  is  met  with  under 
several  conditions.  It  must  not  be  mistaken  for  the  profuse  expectoration  of 
bronchiectasy.  The  secretion  may  be  very  liquid  and  watery — bronciiorrhcea 
serosa,  and  in  extraordinary  amount.  More  commonly,  it  is  purulent  though 
thin,  and  with  greenish  or  yellow-green  masses.  It  may  be  thick  and  uniform. 
This  profuse  bronchial  secretion  is  usually  a  manifestation  of  chronic  bron- 
chitis, and  may  lead  to  dilatation  of  the  tubes  and  ultimately  to  fetid 
bronchitis.  In  the  young  the  condition  may  persist  for  years  without  impair- 
ment of  health  and  without  apparently  damaging  the  lungs. 

(c)  Putrid  Bronchitis. — Fetid  expectoration  is  met  with  in  connection 
with  bronchiectasis,  gangrene,  abscess,  or  with  decomposition  of  secretions 
within  phthisical  cavities  and  in  an  empyema  which  has  perforated  the 
lung.  There  are  instances  in  which,  apart  from  any  of  these  states,  the 
expectoration  has  a  fetid  character.  The  sputa  are  abundant,  usually  thin, 
grayish-white  in  color,  and  they  separate  into  an  upper  fluid  layer  capped 
with  frothy  mucus  and  a  thick  sediment  in  which  may  sometimes  be  found 
dirty  yellow  masses  the  size  of  peas  or  beans — the  so-called  Diitrich's  plugs. 
The  affection  is  very  rare  apart  from  the  above-mentioned  conditions.  In 
severe  cases  it  leads  to  changes  in  the  bronchial  walls,  pneumonia,  and  often 
to  abscess  or  gangrene.  Metastatic  brain  abscess  has  followed  putrid  bron- 
chitis in  a  certain  number  of  cases. 

{d)  Dry  Catarrh. — The  catarrhs  sec  of  Laennec,  a  not  uncommon  form, 
is  characterized  by  paroxysms  of  coughing  of  great  intensity,  with  little  or 
no  expectoration.  It  is  usually  met  with  in  elderly  persons  with  emphysema, 
and  is  one  of  the  most  obstinate  of  all  varieties  of  bronchitis. 

Treatment. — Removal  to  a  southern  latitude  may  prevent  the  onset.  In 
England  the  milder  climate  of  Falmouth,  Torquay,  and  Bournemouth  is 
suitable  for  those  who  cannot  go  elsewhere.  Egypt,  southern  France,  southern 
California,  and  Florida  furnish  winter  climates  in  which  the  subjects  of 
chronic  bronchitis  live  with  the  greatest  comfort.  With  care  chronic  bron- 
chitis may  prove  to  be  the  slight  ailment  that,  as  Oliver  Wendell  Holmes  says, 
promotes  longevity. 

The  first  endeavor  is  to  ascertain,  if  possible,  whether  there  are  constitu- 
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tional  or  local  affections  with  which  it  is  associated.  In  many  instances  the 
urine  is  found  to  be  highly  acid,  perhaps  slightly  albuminous,  and  the  arteries 
are  stiff.  In  the  form  associated  with  this  condition,  sometimes  called  gouty 
bronchitis,  the  attacks  seem  related  to  the  defective  renal  elimination,  and  to 
this  condition  the  treatment  should  be  first  directed.  In  other  instances  there 
are  heart-disease  and  emphysema.  In  the  form  occurring  in  old  men  much 
may  be  done  in  the  way  of  prophylaxis.  There  is  no  doubt  that  with  prudence 
even  in  the  most  changeable  winter  weather  much  may  be  done  to  prevBnt 
the  onset  of  chronic  bronchitis.  Woollen  undergarments  should  be  used  and 
especial  care  should  be  taken  in  the  spring  months  not  to  change  them  for 
lighter  ones  before  the  warm  weather  is  established. 

Cure  is  seldom  affected  by  medicinal  remedies.  There  are  instances  in 
which  iodide  of  potassium  acts  with  remarkable  benefit,  and  it  should  always 
be  given  a  trial  in  cases  of  paroxysmal  bronchitis  of  obscure  origin.  For  the 
morning  cough,  bicarbonate  of  sodium  (gr.  xv),  chloride  of  sodium  (gr.  v), 
spirits  of  chloroform  (^v)  in  anise  water  and  taken  with  an  equal  amount 
of  warm  water  will  be  found  useful  (Fowler).  When  there  is  much  sense 
of  tightness  and  fulness  of  the  chest,  the  portable  Turkish  bath  may  be  tried. 
When  the  secretion  is  excessive  muriate  of  ammonia  and  senega  are  useful. 
Stimulating  expectorants  are  contraindicated.  When  the  heart  is  feeble,  the 
combination  of  digitalis  and  strychnia  is  very  beneficial.  Turpentine,  the  old- 
fashioned  remedy  so  warmly  recommended  by  the  Dublin  physicians,  has  in 
many  quarters  fallen  undeservedly  into  disuse.  Preparations  of  tar,  creosote, 
and  terebene  are  sometimes  useful.  Of  other  balsamic  remedies,  sandal-wood, 
the  compound  tincture  of  benzoin,  copaiba,  balsam  of  Peru  or  tolu  may  be 
used.  Inhalations  of  eucalyptus  and  of  the  spray  of  ipecacuanha  wine  are 
often  very  useful.  If  fetor  be  present,  carbolic  acid  in  the  form  of  spray  (10 
to  20  per  cent  solution)  will  lessen  the  odor,  or  tliymol  (1  to  1,000),  but  the 
intratracheal  medication  is  the  mo§t  efficient.  After  the  larynx  is  anaesthe- 
tized with  a  4  per  cent  cocaine  solution,  inject  with  suitable  syringe  about 
two  drachms  of  olive  oil,  with  gr.  i  of  iodoform,  and  gr.  i,  of  morphia  if  there 
is  irritating  cough.  For  urgent  dyspnoea  with  cyanosis,  bleeding  from  the 
arm  gives  most  relief. 


m.     BRONCHIECTASIS. 

Etiologry. — The  following  excellent  classification  is  given  by  Barty  King: 

f  A  cute 


I.  Bronchiolectasi 


.   r  A  cute 
IChronic 


II.  Bronchiectasis 


A.  Pure 


1.  Chronic  bronchitis 
'i,  Bronclio-pneumonic 

3.  Chronic  pneumonic 

4.  Pneumonic 

5.  Pleuritic 
B.  Tul)erculous 

'1.  Aneurism 


C.  Traumatic 


2.  Tumor 

3.  Foreign  body 
,4.  Syphilis 
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In  addition  there  is  a  eongenitdl  defect  which  Grawitz  has  described  as  bron- 
chiectdsis  universalis. 

Unquestionably  the  weakening  of  the  bronchial  wall  is  the  most  impor- 
tant, probably  the  essential,  factor  in  inducing  bronchiectasy,  since  the  wall 
is  then  not  able  to  resist  the  pressure  of  air  in  severe  spells  of  coughing  and 
in  straining.  In  some  instances  the  mere  weight  of  the  accumulated  secretion 
may  be  sufficient  to  distend  the  terminal  tubules,  as  is  seen  in  compression  of  a 
bronchus  by  aneurism.  Barty  King  lays  great  stress  on  pleural  adherency  as 
a  factor  in  the  initial  dilatation  of  the  tubes.  The  disease  seems  to  have 
increased  in  frequency  since  the  influenza  epidemics  of  the  past  fifteen  years. 
Of  six  consecutive  cases  in  my  wards  in  the  session  of  1904-05  from  every 
one  Boggs  isolated  the  influenza  bacillus. 

Morbid  Anatomy. — Two  chief  forms  of  bronchiectasis  are  recognized — the 
cylindrical  and  the  saccular — which  may  exist  together  in  the  same  limg.  The 
condition  may  be  general  or  partial.  Universal  bronchiectasis  is  always  uni- 
lateral. It  occurs  in  rare  congenital  cases  and  is  occasionally  seen  as  a 
sequence  of  interstitial  pneumonia.  The  entire  bronchial  tree  is  represented 
by  a  series  of  sacculi  opening  one  into  the  other.  The  walls  are  smooth  and 
possibly  without  ulceration  or  erosion  except  in  the  dependent  parts.  The 
lining  membrane  of  the  sacculi  is  usually  smooth  and  glistening.  The  dila- 
tations may  form  large  cysts*  immediately  beneath  the  pleura.  Intervening 
between  the  sacculi  is  ar  dense  cirrhotic  lung  tissue.  The  partial  dilatations — 
the  saccular  and  cylindrical — are  common  in  chronic  phthisis,  particularly  at 
the  apex,  in  chronic  pleurisy  at  the  base,  and  in  emphysema.  Here  the  dila- 
tation is  more  commonly  cylindrical,  sometimes  fusiform.  The  bronchial 
mucous  membrane  is  much  involved  and  sometimes  there  is  a  narrowing  of 
the  lumen.  Occasionally  one  meets  with  a  single  saccular  bronchiectasy  in 
connection  with  chronic  bronchitis  or  emphysema.  Some  of  these  look  like 
simple  cysts,  with  smooth  walls,  without  fluid  contents.  Bronchiolectasis  as  an 
acute  condition  may  follow  the  infectious  diseases,  as  in  the  cases  described  by 
Sharkey,  Carr,  and  others.  The  chronic  variety  is  a  sequel  of  bronchitis  in 
old  subjects. 

Histologically  the  bronchi  which  are  the  seat  of  dilatation  show  important 
changes.  In  the  large,  smooth  dilatations  the  cylindrical  is  replaced  by  a 
pavement  epithelium.  The  muscular  layer  is  stretched,  atrophied,  and  the 
fibres  separated;  the  elastic  tissue  is  also  much  stretched  and  separated.  In 
t4ie  large  saccular  bronchiectases  and  in  some  of  the  cylindrical  forms,  due  to 
retained  secretions,  the  lining  membrane  is  ulcerated.  The  contents  of  some 
of  the  larger  bronchicctatic  cavities  are  horribly  fetid. 

Symptoms. — There  are  acute  cases,  usually  the  bronchiolectasis  of  children; 
but  a  recent  case  in  my  wards  of  the  broncho-pneumonia  form  died  in  six 
weeks  from  the  onset.  The  bronchi  of  the  lower  lobes  were  dilated;  there 
were  areas  of  broncho-pneumonia  and  one  or  two  spots  of  gangrene.  The 
patient  became  hemiplcgic,  probably  from  abscess  of  the  brain.  In  the 
limited  dilatations  of  phthisis,  emphysema,  and  chronic  bronchitis,  the  symp- 
toms are  in  great  part  those  of  the  original  disease,  and  the  conditidn  often 
is  not  suspected  during  life. 

In  extensive  saccular  bronchiectasy  the  characters  of  the  cough  and  expec- 
toration are  distinctive.     The  patient  will  pass  the  greater  part  of  the  day 
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without  any  pmigli  tirid  then  iii  a  severe  paroxysm  will  bring  up  a  large  quan* 

tity  of  sputum.    Ten  of  my  cases  showed  this  symptom.    Of  23  of  my  eji:^es  the 

arrioiint  for  twenty-four  hours  was,  in  "^  less  than  100  cc,  in  11  from  100^00 

cc.,  in  2  alnioi^i  Mm  ec,  in  7  over  600  cc.     In  one  case  with  over  one  litre 

j»er  flay  the  i-iivities  fouuil  were  very  smalL     Sometimes  change  of  tlie  |iod- 

tion  will  bring  on  a  violent  attack,  probably  due  to  tlie  fact  that  some  of  iim 

secretion  flows  from   the  dilutation  to  a  normal  tube.     The  daily  spell  of 

•  coughing  is  usually  in  the  morning.     The  expectoration  is  in  many  instances 

jverv  characteristic.     It  is  grayish  or  grayish-brown  in  color,  Huid,  punilcfit, 

Iwitli  a  peculiar  acid,  sometimes  fetid,  odor.    Placed  in  a  conical  glass,  it  sepa* 

^fates  into  a  thick  granular  layer  below  and  a  thin  mucoid  intervening  layer 

above,  whicli  is  capped  by  a  brownish  froth*     Microscopically  it  consists  of 

[pns-oorpuscles.  often  large  crystals  of  fatty  acids*  which  arc  som     ■  In 

'enormous  numbers  over   the   field  and   arranged  in  bunches.     11  I  in 

crystals  are  sometimes  present.     Elai?tic  fibres  are  seldom  found  except  when 

theit?  is  ulceration  of  the  bronchial  walls.    Tubercle  baccilU  are  not  present 

In  some  cases,  as  in  10  of  my  series,  the  expectoration  is  very  fetid  and  baa  all 

.the  characlfTs  of  thnt  described  under  fclid  bronchitis.    Nummular  ^  ^.v 

'tion.  sucii  as  comes  from  phthisical  cavities,  is  not  common.     Hu  !,i;c 

fiornrrtHl  in   14  out  of  35  cases  analyzed  by  Fowler,  in  17  of  my  S4  otm^ 

slight  in  8,  and  extreme  in  3.     AbscesvS  of  the  brain  has  in  a  few  instancei 

f»»now<?fl  tlie  hronclTtectasis,     Rheuiriatoirl  alTections  nmy  wctir,  and  it  is  otie 

of  the  conditions  with  which  the  pulmonar}^  oj^^teo-arthropathy  is  comtnonly 

aSvSocMati'd. 

Diagnosis. — The  dingnosis  is  not  possible  in  a  large  number  of  ttio  ca^cR. 
In  the  extensive  sacculated  forms,  unilateral  and  associated  with  ii  ,%\ 

pneumonia  or  chronic  pleurisy,  the  diagnosis  is  easy.     There  is  con;  .»f 

the  side,  which  in  some  instances  is  not  at  all  extreme.  The  cavernous  signs 
may  be  chietly  at  the  base  and  may  vary  according  to  the  condition  of  the 
cavitv.  whether  full  or  empty.  There  may  he  the  most  exquisite  amphoric 
]  na  and  loud  resonant  riiles.     The  condition  persists  for  years  and  is 

ii  usistent  witli  a  tolerably  active  life.     The  patients  fre<iuently  ^botr 

signs  of  marked  embarrassment  of  the  ptilnionary  circulation.    There  is  cya- 
nosis on  exertion,  the  finger-tips  are  clublK*d,  and  the  nails  incurved,     A  con- 
edition  very  difficult  to  distipguish   from  bronchicx:tasy  is  a  limited  pleural 
cavity  com munica ting  with  a  bronchus. 

Treatment  ^Medical  treatment  is  not  satisfactory,  since  it  is  impn«fitUe 
to  heal  the  cavities,  I  have  practised  the  injection  of  antiseptic  fluids  in  some 
ii  with  benefit.    Intratrac^heal  injections  have  t>een  very  warmly  recom* 

f'  'if  late.     With  a  suitable  syringi*  a  dnichm  may  U^  injectiMl  twice  a 

day  of  the  billowing  solution:  Menthol  10  parts,  guaiacol  2  parts,  olive  oil  88 
parts,  Or  better  still  whc»n  the  odor  i§  very  ofTensive  imlofonn  in  olive  oiL 
Th<?  creosfitc  vupir  hath  may  Ite  given  in  a  sumll  r«Him.  The  patient's  cjm 
Lmus^t  Ik;  protect«><l  with  well-tiTting  goggles,  and  the  nostrils  fetuffed  with 
cotton-wonL  A  drachm  of  creusote  is  jKuin'il  upon  water  in  a  saucer  aim] 
vaporised  by  placing  the  sauct»r  over  a  spirit  lamp.  At  first  the  vapor  U  rert 
irritating  and  di-  '  ' ',  but  the  patient  gt*ts  useil  to  iL    The  bath  ^^hr^iM 

lie*  taken  at  r»n*t  ^  n*r  day  for  fifteen  minutes,  then  gradually  inrrea»«x) 

to  an  hour  daily.    *\he  treatment  should  be  continued  for  three  months.    I 
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can  recommend  it  as  a  most  satisfactory  method  of  treatment.  In  suitable 
cases  drainage  of  the  cavities  may  be  attempted,  particularly  if  the  patient  is  in 
fairly  good  condition.  For  the  fetid  secretion  turpentine  may  be  given,  or  tere- 
bene,  and  inhalations  used  of  carbolic  acid  or  thymol. 

IV.     BRONCHIAL    ASTHMA. 

Asthma  is  a  term  which  has  been^ applied  to  various  conditions  associated 
with  dyspnoea — hence  tlie  names  cardiac  and  renal  asthma — but  its  use  should 
be  limited  to  the  affection  known  as  bronchial  or  spasmodic  asthma. 

Etiology. — All  writers  agree  that  there  is  in  a  majority  of  cases  of  bron- 
chial asthma  a  strong  neurotic  element.  Many  regard  it  as  a  neurosis  in  which, 
according  to  one  view,  spasm  of  the  bronchial  muscles,  according  to  the  other 
turgescence  of  the  mucosa,  results  from  disturbed  innervation,  pneumogastric 
or  vaso-motor.  Of  the  numerous  theories  the  following  are  the  most  im- 
portant : 

(1)  That  it  is  due  to  spasm  of  the  bronchial  muscles,  a  theory  which  has 
perhaps  the  largest  number  of  adherents.  The  original  experiments  of 
C.  J.  B.  Williams,  upon  which  it  is  largely  based,  have  been  confirmed  by 
Brodie. 

(2)  That  the  attack  is  due  to  swelling  of  the  bronchial  mucous  membrane 
— fluctionary  hyperaemia  (Traube),  vaso-motor  turgescence  (Weber),  diffuse 
hvperaemic  swelling  (Clark). 

(3)  That  in  many  cases  it  is  a  special  form  of  inflammation  of  the 
smaller  bronchioles — bronchiolitvi  exudativa  (Curschmann).  Other  theories 
which  may  be  mentioned  are  that  the  attack  depends  on  spasm  of  the  dia- 
phragm or  on  reflex  spasm  of  all  the  inspiratory  muscles. 

As  already  mentioned,  the  so-called  hay  fever  is  an  'affection  which  has 
many  resemblances  to  bronchial  asthma,  with  which  the  attacks  may  alter- 
nate. In  the  suddenness  of  onset  and  in  many  of  their  features  these  dis- 
eases have  the  same  origin  and  differ  only  in  site,  as  suggested  by  Sir  Andrew 
Clark  and  now  generally  acknowledged  by  specialists.  Making  due  allowance 
for  anatomical  differences,  if  the  structural  changes  occurring  in  the  nasal 
mucous  membrane  during  an  attack  of  nay  fever  were  to  occur  also  in  various 
parts  of  the  bronchial  mucosa,  their  presence  there  would  afford  a  complete 
and  adequate  explanation  of  the  facts  observed  during  a  paroxysm  of  bronchial 
asthma  (Clark).  With  this  statement  1  fully  agree,  but  the  observations  of 
Curschmann  have  directed  attention  to  a  feature  in  asthma  which  has  been 
neglected ;  namely,  that  in  a  majority  of  the  cases  it  is  associated  with  an 
exudation,  such  as  might  be  supposed  to  come  from  a  turgescent  mucosa  and 
which  is  of  a  very  characteristic  and  peculiar  character.  The  hyperaemia  and 
swelling  of  the  mucosa  and  the  extremely  viscid,  tenacious  mucus  explain  well 
the  hindrance  to  inspiration  and  expiration  and  also  the  quality  of  the  rales. 
An  oedema  of  the  angio-neurotic  type  has  been  described  in  the  hands  and 
arms  in  asthma  (eT.  S.  Billings,  Jr.). 

Some  general  facts  with  reference  to  etiology  may  be  mentioned.  The 
affection  sometimes  runs  in  families,  particularly  those  with  irritable  and 
unstable  nervous  systems.  The  attack  may  be  associated  with  neuralgia  or, 
as  Salter  mentions,  even  alternate  with  epilepsy.     Men  are  more  frequently 
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affected  than  women.  The  disease  often  begins  in  childhood  and  sometimes 
lasts  until  old  age.  It  may  follow  an  attack  of  whooping-cough.  One  of  its 
most  striking  peculiarities  is  the  bizarre  and  extraordinary  variety  of  circum- 
stances which  at  times  induce  a  paroxysm.  Among  these  local  conditions 
climate  or  atmosphere  are  most  important.  A  person  may  be  free  in  the  city 
and  invariably  suffer  from  an  attack  when  he  goes  into  the  country,  or  into 
one  special  part  of  the  country.  Such  cases  are  by  no  means  uncommon. 
Breathing  the  air  of  a  particular  room, or  a  dusty  atmosphere  may  bring  on 
an  attack.  Odors,  particularly  of  flowers  and  of  hay,  or  emanations  from 
animals,  as  the  horse,  dog,  or  cat,  may  at  once  cause  an  outbreak.  Fright  or 
violent  emotion  of  any  sort  may  bring  on  a  paroxysm.  Uterine  and  ovarian 
troubles  were  formerly  thought  to  induce  attacks  and  may  do  so  in  rare  in- 
stances. Diet,  too,  has  an  important  influence,  and  in  persons  subject  to  the 
disease  severe  paroxysms  may  be  induced  by  overloading  the  stomach,  or  by 
taking  certain  articles  of  food.  Chronic  cases,  in  which  the  attacks  recur  year 
after  year,  gradually  become  associated  with  emphysema,  and  every  fresh 
"  cold  "  induces  a  paroxysm.  And  lastly,  many  cases  of  bronchial  asthma  are 
associate<l  with  affections  of  the  nose,  particularly  with  hypertrophic  rhinitis 
and  nasal  polypi. 

Briefly  stated  then,  bronchial  asthma  is  a  neurotic  affection,  characterized 
by  lA})enpmia  and  turgescenee  of  the  mucosa  of  the  smaller  bronchial  tubes 
and  a  ptx'uliar  exudate  of  mucin.  The  attacks  may  be  due  to  direct  irritation 
of  the  bronchial  mucosa  or  may  l)e  induced  reflcxly,  by  irritation  of  the  nasal 
mucosa,  and  indirectly,  too,  by  reflex  influences,  from  stomach,  intestines,  or 
genital  organs. 

Symptoms. — Premonitory  sensations  preceile  some  attacks,  such  as  chilly 
feelings,  a  sense  of  tightness  in  the  chest,  flatulence,  the  passage  of  a  large 
quantity  of  urine,  or  great  depres^iion  of  spirits.  Nocturnal  attacks  are  com- 
mon. After  a  few  hours'  sleep,  the  patient  is  aroused  with  a  distressing  sense 
of  want  of  breath  and  a  feeling  of  great  oppression  in  the  chest.  Soon  the 
respiratory  efforts  l)ecome  violent,  all  the  acei»ssorv  muscles  are  brought  into 
play,  and  in  a  few  minutes  the  patient  is  in  a  paroxysm  of  the  most  intense 
dyspnu»a.  The  fai-e  is  pale,  the  expn^ssion  anxious,  siH»eeh  is  impossible,  and 
in  spite  of  the  most  strenuous  inspiratory  efforts  very  little  air  enters  the  lungs. 
Expiration  is  prolonginl  and  also  wheezy.  The  nunilnT  of  respirations,  how- 
ever, is  not  much  increaseil.  The  asthmatic  tit  may  last  fn>m  a  few  minutes  to 
sevend  hours.  When  si»vere,  the  signs  of  drfet^tive  aeration  soon  appear,  the 
face  l)ecoines  Inxlewed  with  sweat,  the  pulse  is  small  and  quick,  the  extn^mities 
get  ci>ld,  and  just  as  the  patient  seems  to  l)e  at  his  worst,  the  breathing  begins 
to  get  easier,  and  often  with  a  paroxysm  of  c<nighing  relief  is  obtained  and  he 
sinks  exhaustetl  to  slet»p.  The  relief  may  K»  but  temporary-  and  a  second 
attack  may  soon  come  on.  In  a  majority  of  the  cases  even  in  the  intervals  be- 
tween the  asthmatic  fits  the  respiration  is  somewhat  embarrassed.  The  cough 
is  at  first  very  tight  and  dry  and  the  expectoration  is  tenacious.  Emphysema 
of  the  neck  may  o4X'ur  during  the  violent  oniirhing  spoils.  Urticaria  may 
break  out  over  the  whole  Uxly  during  an  attack,  or,  as  in  one  patient,  may 
be  confined  to  the  skin  of  the  interscapular  regions. 

The  PHYSICAL  SIGNS  during  an  attack  are  ver}*  characteristic.  On  inspec- 
tion the  thorax  kx^ks  enlarged,  barrvl-shaped,  and  is  fixed,  the  amoant  of 
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expansion  being  altogether  disproportionate  to  the  intensity  of  the  inspiratory 
movements.  The  diaphragm  is  lowered  and  moves  but  slightly.  Inspiration  is 
short  and  quick,  expiration  prolonged.  Percussion  may  not  reveal  any  special 
difference,  but  there  is  sometimes  marked  hyperresonance,  particularly  in 
cases  which  have  had  repeated  attacks. 

On  auscultation,  with  inspiration  and  expiration,  there  are  innumerable 
sibilant  and  sonorous  rales  of  all  varieties,  piping  and  high-pitched,  low-pitched 
and  grave.    Later  in  the  attack  there  are  moist  rales. 

The  sputum  in  bronchial  asthma  is  quite  distinctive,  unlike  that  which 
occurs  in  any  other  affection.  Early  in  the  attack  it  is  brought  up  with  great 
difficulty  and  is  in  the  form  of  rounded  gelatinous  masses,  the  so-called 
"  perles "  of  Laennec.  Though  ball-like,  they  can  be  unfolded  and  really 
represent  moulds  in  mucus  of  the  smaller  tubes.  The  entire  expectoration  may 
be  made  up  of  these  somewhat  translucent-looking  pellets,  floating  in  a  small 
quantity  of  thin  mucus.  Some  of  them  are  opaque.  Often  with  the  naked  eye 
a  twisted  spiral  character  can  be  seen,  particularly  if  the  sputum  is  spread  on 
a  glass  with  a  black  background.  Microscopically,  many  of  these  pellets  have 
a  spiral  structure,  which  renders  them  among  the  most  remarkable  bodies  met 
with  in  sputum.  It  is  not  a  little  curious  that  they  should  have  been  practi- 
cally overlooked  until  described  by  von  Curschmann.  Under  the  microscope 
the  spirals  are  of  two  forms.  In  one  there  is  simply  a  twisted,  spirally  arranged 
filament  of  mucin,  in  which  are  entangled  leucocytes,  the  majority  of  which 
are  eosinophiles.  The  twist  may  be  loose  or  tight.  The  second  form  is  much 
more  peculiar.  In  the  centre  of  a  tightly  coiled  skein  of  mucin  fibrils  with  a 
few  scattered  cells  is  a  filament  of  extraordinary  clearness  and  translucency, 
probably  composed  of  transformed  mucin.  These  spirals  are  doubtless  formed 
in  the  finer  bronchioles  and  constitute  the  product  of  an  acute  bronchiolitis. 
It  is  difficult  to  explain  their  spiral  nature.  I  do  not  know  of  any  observa- 
tions upon  the  course  of  the  currents  produced  by  the  ciliated  epithelium  in 
the  bronchi,  but  it  is  quite  possible  that  their  action  may  be  rotatory,  in  which 
case,  particularly  when  combined  with  spasm  of  the  bronchial  muscles,  it  is 
possible  to  conceive  that  the  mucus  formed  in  the  tube  might  be  compelled 
to  assume  a  spiral  form.  Within  two  or  three  days  the  sputum  changes  entirely 
in  character;  it  becomes  muco-purulent  and  von  Curschmann's  spirals  are  no 
longer  to  be  found.  They  occur  in  all  instances  of  true  bronchial  asthma  in 
the  early  period  of  the  attack.  I  have  never  seen  the  true  spirals  either  in 
bronchitis  or  pneumonia.  There  are,  in  addition,  in  many  cases,  the  pointed, 
octahedral  crystals  described  by  Ijeyden  and  sometimes  called  asthma  crystals. 
They  are  identical  with  the  crystals  found  in  the  semen  and  in  the  blood  in 
leukaemia.  At  one  time  they  were  supposed,  by  their  irritating  character,  to 
induce  the  paroxysms.  Eosinophiles  in  the  blood  are  enormously  increased 
in  asthma — to  25  or  35  per  cent  of  the  leucocytes,  or  even  to  53.6  per  cent  in 
one  case  (J.  S.  Billings,  Jr.). 

Conrse. — ^The  course  of  the  disease  is  very  variable.  In  severe  attacks  the 
paroxysms  recur  for  three  or  four  nights  or  even  more,  and  in  the  intervals 
and  during  the  day  there  may  be  wheezing  and  cough.  Early  in  the  disease 
the  patient  may  be  free  in  the  morning,  without  cough  or  much  distress,  and 
the  attacks  may  appear  at  first  to  be  of  a  purely  nervous  character.  In  the 
long-standing  cases  emphysema  almost  invariably  develops,  and  while  the  pure 
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asthimUie  fits  diminish  in  frequency  the  chroaic  bronchitis  and  shortness  of 
breath  becotue  n^jgravated. 

We  have  no  kiiowlL^lge  of  tlie  mnrbid  anatomy  of  true  asthma.  Deatli  dur- 
ing the  attack  is  tinknnwri.  In  long-standing  cases  tht*  lusitms  aro  those  of 
chronir  brnruhitis  and  em|ihyscrna. 

Treatment — Tlie  astfuiiatic  attack  usually  demands  immediate?  and  prompt 
treatment,  and  remedies  should  lie  administered  which  experience  has  shown 
are  capable  of  relieving  tia*  condilioii  of  the  bronchial  mucosa.  A  few  whiffs 
of  chloroform  will  pnxluce  proinpt  though  temporary  relaxation.  In  a  child 
with  very  severe  attacks,  resisting  all  the  u^ual  remedies,  the  treatment  by 
chloroform  gave  immediate  and  linally  permanent  relief.  Hypodermic  injet*- 
tions  of  pilocnrpin  (gr,  J)  will  sometimes  relax  the  mucosa  in  the  pmfusi* 
Bweatiiig.  Perles  of  nitrite  of  amyl  may  be  broken  on  the  handkerchief  or 
^froni  hvii  io  five  dropn  of  the  sohition  nuiy  be  plart^l  upon  cot  ton- wool  and 
inhaled.  Strong  stimulants  given  hot  or  a  dose  of  spirits  of  chloroform  in  hot 
whisky  will  sonietirii»\^  induce  n*laxation.  More  perriianent  relit^f  is  given  hy 
the  hypodermic  injection  of  morphia  or  of  morphia  and  cocaine  combined. 
In  oiisitiuate  and  rrjM'ubHlly  recurring  attacks  tbii^  has  proved  a  very  satisfac* 
tory  plan.  The  sedative  antis|insmodics,  such  aj^  belladonna,  henbane,  stra* 
monium,  and  lolw^lia,  may  he  given  in  solution  or  used  in  the  form  of  ciga- 
rettes. Nearly  all  the  popular  remedies  either  in  this  form  or  in  pastdle* 
contain  some  plant  of  the  nnler  sulnfutcett.  with  nitrate  or  chlorate  of  jHita^h* 
Ext^llent  cigarettes  are  now  manufactured  and  asthmatics  try  various  &ortii, 
simn?  one  form  bi-nellti*  one  patient*  another  fonn  another  patient.  Nitre 
\m\wT  made  with  a  strong  solution  of  nitrate  of  potash  is  Tery  serriceable. 
Filling  the  riM>m  with  the  fumes  of  this  paper  prior  Io  retiring  will  -  -^ 

ward  olf  a  noeturnal  attack.     I  have  known  several  patients  to  whi».  co 

smoke  inhalc<l  was  quite  as  potent  as  the  pre|jariHl  cigarettes. 

The  use  of  f*omprc»8sed  air  in  tiie  pneumatic  cabinet  is  very  beneficial; 

oxygen  inhalaticms  may  aUso  be  tritnl.     Jn  pri^venting  the  recurrence  of  tlie 

It  tacks   there  is  no  rc»medy  so  us4^ful   as  imlide  of  potas^sium,  which  some- 

imcH  acts  like  a  specitic.     From  10  U*  *J0  grains  three  times  a  day  is  ttsually 

sutllcient. 

ParticuUir  at  lent  ion  should  be  paid  to  the  diet  of  a^^ithmatic  patients.  A 
rule  which  experience  generally  conipils  them  to  make  is  to  take  the  heairy 
meals  in  tlie  eurly  pari  (»f  the  day  and  not  retire  to  bt*d  before  gjistric  dige^ 
tion  is  e*>m[>leted.  As  the  attacks  are  oftun  indutnxl  by  tlatulency,  the  carbo- 
hydrates^ should  (je  restricted.  Coilee  is  a  more  suitable  drink  than  tiita.  Io 
resjit^'t  to  climate  it  is  very  ditlicult  to  lay  (lovm  rules  fur  asthmatic.^.  Ttie 
[lahents  arc  often  much  better  in  the  city  than  in  tl»e  innintry.  The  high  and 
dry  altitudes  are  certainly  more  l:>cncticial  than  the  tsoa-shore;  tiut  in  protmcti'd 
casc*s.  with  emphysema  us  a  s«x*ondary  c*im plication,  the  rarefuHl  air  of  hiffa 
Hltitudes  18  not  advantiigeoua.  In  young  ijen^ons  I  have  known  a  re8id«*dci^  for 
six  months  in  Florida  or  soutbf»m  California  to  Ik*  followed  by  pndoiiged 
fntinlom  fnm\  aliatks,  Egyi>t  seemA  to  be  a  peculiarly  satii^actory  wiiit 
climate  for  af^thmatic  i^ubjecta. 
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V.   FiBiuarous  bronchitis. 

(Plastic  or  Croupous  Broncliitis.) 

Definition. — An  acute  or  chronic  affection,  characterized  by  the  formation 
in  certain  of  the  bronchial  tubes  of  fibrinous  casts,  which  are  expelled  in 
paroxysms  of  dyspncea  and  cough. 

In  several  diseases  fibrinous  moulds  of  the  bronchi  are  formed,  as  in  diph- 
theria (with  extension  into  the  trachea  and  bronchi),  in  pneumonia,  and  occa- 
sionally in  phthisis — conditions  which,  however,  have  nothing  to  do  with  true 
fibrinous  bronchitis.  These  casts  are  not  to  be  confounded  with  the  blood-casts 
which  occur  occasionally  in  ha3moptysi8. 

Clinical  Description. — Bettman,  in  reporting  a  case  which  occurred  in  Prof. 
Whitridge  Williams's  obstetrical  clinic  at  the  Johns  Hopkins  Hospital,  has 
analyzed  all  the  cases  from  the  literature  since  18G9,  grouping  them  into  dif- 
ferent classes.  The  first  and  most  important  is  chronic  idiopathic  fibrinous 
bronchitis.  It  is  a  rare  affection.  Of  27  cases,  15  were  in  males.  It  is  most 
common  at  the  middle  period  of  life.  The  attacks  may  occur  at  definite  inter- 
vals for  months  or  years.  The  form  and  size  of  the  casts  may  be  identical  at 
each  attack  as  though  each  time  precisely  the  same  bronchial  area  was  in- 
volved. The  expectoration  of  the  easts  is  associated  with  paroxysms  of  dysp- 
ncea and  coughing,  which  occur  at  longer  or  shorter  intervals.  Fever  and 
haemoptysis  may  be  present  during  the  attack.  Physical  signs  usually  indicate 
the  portion  of  the  lung  affected,  as  there  are  suppressed  breath  sounds  and 
numerous  rales  on  coughing.  A  very  dry  rale,  called  the  "  bruit  de  drapeau/' 
has  been  described,  caused  by  the  vibration  of  a  loosened  portion  of  the  cast. 

In  five  cases  there  were  skin  lesions.  Tuberculosis  is  sometimes  present. 
Death  occurred  in  only  one  case  of  the  series.  The  casts  are  usually  rolled 
up  and  mixed  with  mucus  and  blood.  When  unrolled  they  are  large  white 
branching  structures.  The  main  stem  may  be  as  thick  as  the  little  finger. 
From  the  consistency  and  appearance  they  have  been  described  as  fibrinous, 
but  they  consist  mainly  of  mucin.  On  cross-section  they  show  a  concentrically 
stratified  structure,  with  leucocytes  and  alveolar  epithelium.  Leyden's  crystals 
and  von  Curschmann's  spirals  are  sometimes  foimd,  and  in  Bettman's  case 
there  were  protozoan-like  bodies. 

There  is  a  very  remarkable  acute  form,  of  which  Bettman  has  collected 
15  cases.  It  comes  on  most  frequently  during  some  fever,  as  typhoid,  pneu- 
monia, or  the  eruptive  fevers.  After  a  preliminary  bronchitis  the  dyspncea 
increases,  and  then  the  casts  are  coughed  up.  Chills  and  fever  have  been 
present.  Four  of  the  15  cases  proved  fatal,  and  the  casts  were  found  in  situ. 
It  is  much  more  serious  than  the  chronic  form.  There  may  be  casts  expec- 
torated which  have  not  the  arborescent  structure  of  the  true  fibrinous  moulds, 
but  which  come  from  a  single  tube  or  its  bifurcation.  Sometimes  they  are 
very  small  and  "  tail  off  "  into  true  spirals. 

Fibrinous  casts  are  expectorated  in  connection  with  chronic  heart-disease 
(10  cases)  and  in  pulmonary  tuberculosis  (14  cases),  in  the  latter  disease  usu- 
ally late  in  the  course  and  of  unfavorable  moment.  In  the  albuminous  expec- 
toration following  tapping  of  a  pleural  exudate  fibrinous  casts  have  been 
coughed  up. 
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In  haprnoptysb  )»lm*d-(*a.sls  rnay  be  expectoratetU  anJ  they  are  not  \n  be 
confauuded  with  the  cast*  of  true  fibrinous  bronehitb  which  may  be  coughed 
up  with  pmfuso  hieirit^rrhnge. 

In  pneumonia  small  fihrinous  plugs  are  not  uncommon  in  the  BfHitn,  and 
in  a  Ivw  rail'  in.slanees  qtiite  hirge  mniilds  of  the  tubes  may  be  L»oiighi3d  up. 

The  niyceliun*  of  Aspt^rtjiUuit  futfiifjatus  may  fonn  ruembranoiis  east^  in 
tlie  bronrhi.  I  reported  an  instanee  of  the  kind  in  which  a  ^mall  partial 
moiihl  of  thi«  kind  w^as  rxpectoniteil,  and  there  h  on  record  a  case  in  which 
for  long  periodn  membranes  composed  of  this  fungus  were  coughed  up  in 
attacks  of  dvspnica. 

The  paUiulogff  of  the  disease  is  obii*eure.  Tiie  membrane  is  identical  with 
♦hat  to  which  th*;  term  croupous  is  applied,  and  the  oliscurity  relates  not  m 
much  to  the  mechanism  of  the  production,  which  is  probably  the  -tame  a?*  in 
other  mtJcous  surfaces,  as  to  the  curious  ii  mil  at  ion  of  I  he  ntfectiou  to  t*ertain 
bronchial  territories  and  in  tlie  chronic  fortji  the  remarkable  reeuirenee  at 
state^l  or  irregular  intervals  tliroughout  a  period  of  iruvny  y^^r**^* 

In  the  fatal  cases  the  bronchial  mucous  membrane  may  be  found  injeeteil 
or  pale.  In  Bicrmers  case  the  epithelial  lining  was  intact  beneath  the  ca«t, 
but  in  that  of  Kretschy  the  bnmchi  were  denuded  of  their  epithelium.  Km* 
physenui  is  alnmst  invariably  present.  Evidences  of  rect»rit  or  anteeetlent  pleu- 
risy are  sometimes  found.  Mmlel,  in  an  article  publishcHl  from  Baumlers 
clinic,  states  that  tuberculosis  was  present  in  It»  out  of  21  autopstesi, 

Treatment.^ — In  the  acute  cases  the  treatment  should  be  that  of  ordinary 
acute  bront  bitis.  We  know  of  nothing  which  can  prevent  the  rt*currence  of  the 
attacks  in  the  chronic  form.  In  the  uncomplicated  cases  there  is  rarely  any  dan* 
ger  during  the  paroxysm,  even  though  the  symptnms  may  bo  most  distre^*^ing 
and  the  dyspmea  and  cough  very  severe.  Inhalations  of  ether,  steam,  or 
ntouiiztnl  liuie-water  aid  in  the  separation  of  the  mend^ranes.  VValdcnherg 
em f cloyed  the  last  remedy  with  succes^s  in  one  case.  Ewart  recominonds  infra* 
tracheal  injcH'tiims  nf  olive  oil.  Pilocarpine  might  be  useful,  as  in  some  in- 
stanc-es  it  increases  the  bronchial  secretion.  The  employment  of  emetics  may 
be  necessary,  and  in  some  casci*  they  are  etfective  in  promoting  the  ruuioval  of 
the  casta, 

1).    DISEASES  OF  THE  LIINGS, 


I.     CIECULATOEY    DISTXJKBANCES    IN    THE    LUNaS. 

Congestian. — There  are  two  forms  of  congestion  of  the  lungs — activi? 
passive.  _ 

(1)  AcTiVK  Congestion  of  the  Lltngs. — Much  doubt  and  confusion  sliH 
ejiist  on  this  subject,  French  writers,  following  Woillcz,  regard  it  as  an  inde- 
pendent primary  affection  {maladie  de  Woilkz),  and  in  their  dictionaries!  and 
tejit-books  allot  much  j^paee  to  it.     English  and  American  authors  i  r- 

rectly  regard  it  as  a  symptomatic  affection.    Active  fluxion  to  the  hm  » 

with  increai^^J  action  of  the  heart,  and  when  very  hot  air  or  irritating  f*ub- 
stances  are  inhahHl.  In  iltM^ases  which  interfere  locally  with  the  circulation 
the  capillaries  in  the  adjacent  unatTccted  ptirtions  may  be  grimtly  distended. 
The  importance,  liowcver,  of  this  collateral  fluxion,  as  it  is  called,  is  probsUy 
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exaggerated.  In  a  whole  series  of  pulmonary  affections  there  is  this  asso- 
ciated congestion — in  pneumonia^  bronchitis,  pleurisy,  and  tuberculosis. 

The  symptoms  of  active  congestion  of  the  lungs  are  by  no  means  definite. 
The  description  given  by  Woillez  and  by  other  French  writers  is  of  an  affec- 
tion which  is  difficult  to  recognize  from  anomalous  or  larval  forms  of  pneu- 
monia. The  chief  symptoms  described  are  initial  chill,  pain  in  the  side,  dysp- 
noea, moderate  cough,  and  temperature  from  101°  to  103°.  The  physical  signs 
are  defective  resonance,  feeble  breathing,  sometimes  bronchial  in  character,  and 
fine  rales.  A  majority  of  clinical  physicians  would  undoubtedly  class  such 
cases  under  inflammation  of  the  lung.  In  many  epidemics  the  abnormal  and 
larval  forms  are  specially  prevalent. 

The  occurrence  of  an  intense  and  rapidly  fatal  congestion  of  the  lung,  fol- 
lowing extreme  heat  or  cold  or  sometimes  violent  exertion,  is  recognized  by 
some  authors.  Renforth,  the  oarsman,  is  said  to  have  died  from  this  cause 
during  fhe  race  at  Halifax.  Leuf  has  described  cases  in  which,  in  association 
with  drunkenness,  exposure,  and  cold,  death  occurred  suddenly,  or  within 
twenty- four  hours,  the  only  lesion  found  being  an  extreme,  almost  haemor- 
rhagic,  congestion  of  the  lungs.  It  is  by  no  means  certain  that  in  these  cases 
death  really  occurs  from  pulmonary  congestion  in  the  absence  of  specific  state- 
ments with  reference  to  the  coronary  arteries  and  the  heart. 

(2)  Passive  Congestion. — Two  forms  of  this  may  be  recognized,  the  me- 
chanical and  the  hypostatic. 

(a)  Mechanical  congestion  occurs  whenever  there  is  an  obstacle  to  the 
return  of  the  blood  to  the  heart.  It  is  a  common  event  in  many  affections 
of  the  left  heart.  The  lungs  are  voluminous,  russet  brown  in  color,  cutting 
and  tearing  with  great  resistance.  On  section  they  show  at  first  a  brownish- 
red  tinge,  and  then  the  cut  surface,  exposed  to  the  air,  becomes  rapidly  of  a 
vivid  red  color  from  oxidation  of  the  abundant  haemoglobin.  This  is  the  con- 
dition known  as  brown  induration  of  the  lung.  Histologically  it  is  charac- 
terized by  (a)  great  distention  of  the  alveolar  capillaries;  (/3)  increase  in 
tlie  connective-tissue  elements  of  the  lung;  (y)  the  presence  in  the  alveolar 
walls  of  many  cells  containing  altered  blood-pigment ;  (8)  in  the  alveoli  numer- 
ous epithelial  cells  containing  blood-pigment  in  all  stages  of  alteration,  which 
are  also  found  in  great  numbers  in  the  .sputum. 

It  oc»casionally  happens  that  this  mechanical  hyperaemia  of  the  lung  results 
from  pressure  by  tumors.  So  long  as  compensation  is  maintained  the  mechan- 
ical congestion  of  the  lung  in  heart-disease  does  not  produce  any  symptoms, 
but  with  enfeebled  heart  action  the  engorgement  becomes  marked  and  there 
are  dyspna'a,  cough,  and  expectoration,  with  the  characteristic  alveolar  cells. 

(b)  Hypostatic  comjestion.  In  fevers  and  adynamic  states  generally,  it  is 
very  common  to  find  the  bases  of  the  lungs  deeply  congested,  a  condition  in- 
duced partly  by  the  effect  of  gravity,  the  patient  lying  recumbent  in  one  pos- 
ture for  a  long  time,  but  chiefly  by  weakened  heart  action.  That  it  is  not  an 
effect  of  gravity  alone  is  shown  by  the  fact  that  a  healthy  person  may  remain 
in  bed  an  indefinite  time  without  its  occurrence.  The  posterior  parts  of  the 
lung  are  dark  in  color  and  engorged  with  blood  and  serum ;  in  some  instances 
to  such  a  degree  that  the  alveoli  no  longer  contain  air  and  portions  of  the  lung 
sink  in  water.  The  terms  sphnization  and  hypostatic  pneumonia  have  been 
given  to  these  advanced  grades.    It  is  a  common  affection  in  protracted  cases 
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of  Ivphoid  fever  and  in  long  debilitating  illne^sas.  In  ai^oites.  tnet€ori«m.  nod 
alMloiT\niaJ  tuiiun-s  tlie  Imso.s  of  i1r»  lungs  uniy  be  conipresscd  and  eongcstetl.  In 
this  connection  niiLst  be  mentioned  liie  form  of  passive  congestion  met  witli 
in  injury  to»  and  nrganie  disease  of,  llie  brain.  In  cerebral  aj>oplexy  the  h&s^^ 
of  the  lungs  arc  deeply  engorged,  not  quite  airless^,  but  heavy,  and  on  se*^tion 
ilrij)  witli  lih)od  and  HTiirn.  I  luive  twice  seem  Ihis  condition  in  an  extreme 
grade  througboiit  tlu>  lung^  in  death  from  morphia  |XjiAoning.  In  some  in- 
stances th(*  lung  tis*4Ue  lias  a  bhickish,  gelatinous,  infiltrated  appearance,  simost 
like  difl'use  pulmonary  apoplexy.  Occasionally  this  congestion  is  most  marked 
in,  and  evi'n  confined  to,  the  beTni]»legic  side.  In  prolonged  coma  the  hypo- 
static congestion  may  be  associated  with  patches  of  eonsolidation,  due  to  ihe 
aspiration  of  portions  of  food  into  the  air-pasasages. 

The  symptoms  of  hypostatic  congestion  are  not  at  all  characteristic,  and 
the  condition  has  to  be  souglii  for  by  careful  examination  of  the  bases  of  thit 
lungs,  when  slight  dulness,  feeble,  sometimes  blowing,  breatliing  and  liquid 
rales  can  bo  detected. 

TitEATMBNT. — The  treatment  of  congestion  of  the  lungs  is  usually  thai 
of  the  condition  with  which  it  is  associated.  In  tlie  intense  pulmonary  en- 
gorgement, which  may  possibly  tK*cnr  primarily,  and  which  is  met  with  iu 
heart-disease  and  cmpliysema,  free  bleeding  should  W  practised.  From  20  to 
30  uuncesi  of  blootl  should  be  taken  from  the  arm*  and  if  the  blood  does  not 
tlow  freely  and  the  condition  of  tlie  patient  is  desperate,  aspiration  of  the 
right  auricle  may  l>e  performed. 

(Edema. — In  all  forms  of  intense  congestion  of  the  lungs  there  is  a  tran^-n- 
dation  of  serum  from  the  engorged  capillaries  chiefly  into  the  air-cells,  but 
also  into  the  idveolar  walls.  Not  only  is  it  very  frequent  in  congestion,  hot 
alrio  With  inilammation,  with  new  growths,  infarcts,  and  tubercles.  When 
limited  Ut  the  ncighborhootl  of  an  atfected  part,  the  name  collateral  cefleina 
is  sometimes  applied  to  it.  (ieneral  ictlema  occurs  under  conditions  very  sim- 
ilar  to  those  met  with  in  congestion.  It  is  %ery  often,  no  doubt,  a  termiiud 
event,  occurring  with  the  death  agony.  It  is  seen  in  t)T>ical  fonn  in  the 
cacliexiiis,  in  death  from  an.Tinia,  also  in  chronic  Bright's  disejvso,  disease  of 
the  heart,  and  cerebral  alTections.  In  a  most  typical  form  it  is  seen  in  some 
casein  of  acute  cardiac  dilatation  and  in  attacks  of  angina  jieetoris. 

The  cfdematous  lung  is  heavy,  looks  watery,  pits  on  pressure,  and  from 
the  cut  surface  a  large  quantity  of  clear  and,  in  caries  of  congestion,  bloody 
serum  flows  freidy;  the  tissue  may  even  have  a  gelatinous,  iniiltrated  appear^ 
anee.  The  condition  is  much  more  common  at  the  bases,  but  it  may  exitt 
thnjnghout  the  entire  lung.  The  paihology  of  pulmonary  cedema  is  not  alwavs 
clear.  Tavo  factors  usually  prevail  in  extreme  cases^increased  tension  within 
the  pulmonary  system  and  a  diluted  hloo^l  plasma.  The  increased  tension 
alone  is  not  capable  of  producing  it  The  experiments  of  Welch  seem  to  indi- 
cate that  the  essential  factor  lies  in  a  disproportionate  weakness  of  thi»  left 
ventricle,  so  tliat  the  blood  accumulates  in  the  lung  capinaries  until  transuda- 
tion ocTurs.  n  virrw  which  satisfactorily  explains  certain  eases,  particularif 
the  terminal  oileman. 

Symptoms. — Th*?  symptoms  of  a'dema  of  the  lungs  are  often  only  an 
aggravation  of  thosi?  already  existing,  and  are  due  to  the  primary  didBaae^ 
whether  cardiac^  renaU  or  general.    There  are  usually  increaa^ing  dyspoo^  ami 
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cough,  and  on  examination  there  may  be  defective  resonance  and  large  liquid 
rales  at  the  bases.  There  are  cases  in  which  the  oedema  comes  on  with  great 
suddenness,  and  in  chronic  Bright's  disease  it  may  prove  rapidly  fatal. 

In  the  cases  of  so-called  inflammatory  oedema  fever  is  always  present,  and 
there  are  often  signs,  more  or  less  marked,  of  pneumonia. 

Treatment. — The  treatment  of  oedema  of  the  lung  is  practically  that  of 
the  conditions  with  which  it  is  associated.  In  the  acute  cases  active  catharsis, 
and,  if  there  is  cyanosis,  free  venesection  should  be  resorted  to. 

Pnlmonary  Hemorrhage. — This  occurs  in  two  forms — broncho-pulmonary 
hcemorrhage,  sometimes  called  bronchorrhagia,  in  which  the  blood  is  poured 
out  into  the  bronchi  and  is  expectorated,  and  pulmonary  apoplexy  or  pneumor- 
rhagia,  in  which  the  haemorrhage  takes  place  into  the  air-cells  and  the  lung 
tissue. 

1.  Broncho-pulmonaky  Hemorrhage;  Hemoptysis. — Spitting  of 
blood,  to  which  the  term  haemoptysis  should  be  restricted,  results  from  a  vari- 
ety of  conditions,  among  which  the  following  are  the  most  important:  (a)  In 
30ung  healthy  persons  haemoptysis  may  occur  without  warning,  and  after  con- 
tinuing for  a  few  days  disappear  and  leave  no  ill  traces.  There  may  be  at 
the  time  of  the  attack  no  physical  signs  indicating  pulmonary  disease.  In 
such  cases  good  health  may  be  preserved  for  years  and  no  further  trouble 
occur.  These  cases  are  not  very  uncommon,  and  in  spite  of  the  good  health 
tuberculosis  may  be  suspected.  In  AA^are's  important  contribution  to  this  sub- 
ject,* of  386  cases  of  liajmoptysis  noted  in  private  practice  62  recovered  and 
pulmonary  disease  did  not  subsequently  develop  in  them,  (b)  Hoemoptysis 
in  pulmonary  tuberculosis,  which  is  considered  on  page  325.  (c)  In  con- 
nection with  certain  diseases  of  the  lung,  as  pneumonia  (in  the  initial  stage) 
and  cancer,  occasionally  in  gangrene,  abscess,  and  bronchiectasis,  (d)  In 
many  heart  affections,  particularly  mitral  lesions.  It  may  be  profuse  and 
recur  at  intervals  for  years,  (e)  In  ulcerative  affections  of  the  larynx, 
trachea,  or  bronchi.  Sometimes  the  haemorrhage  is  profuse  and  rapidly  fatal, 
as  when  the  ulcer  erodes  a  large  branch  of  the  pulmonary  artery,  an  accident 
which  I  have  known  to  happen  in  a  case  of  chronic  bronchitis  with  emphy- 
sema, (f)  Aneurism  is  an  occasional  cause  of  haemoptysis.  It  may  be  sudden 
and  rapidly  fatal  when  the  sac  bursts  into  the  air-passages.  Slight  bleeding 
may  continue  for  weeks  or  months,  due  to  pressure  on  the  mucous  membrane 
or  erosion  of  the  lung ;  or  in  some  cases  the  sac  "  weeps  ''  through  the  exposed 
laminae  of  fibrin.  (^7)  Vicarious  hcemorrhage,  which  occurs  in  rare  instances 
in  cases  of  interrupted  menstruation.  The  instances  are  well  authenticated. 
Flint  mentions  a  case  which  he  had  had  under  observation  for  four  years, 
and  Hippocrates  refers  to  it  in  the  aphorism,  "  Haemoptysis  in  a  woman  is 
removed  by  an  eruption  of  the  mensas."  Periodical  haemoptysis  has  also  been 
met  with  after  the  removal  of  both  ovaries.  Even  fatal  haemorrhage  has 
occurred  from  the  lung  during  menstruation  when  no  lesion  was  found  to 
account  for  it.  (h)  There  is  a  form  of  recurring  hcemoptysis  in  arthritic 
subjects  to  which  Sir  Andrew  Clark  has  called  special  attention  and  which 
also  is  described  by  French  writers.  The  cases  occur  in  persons  over  fifty 
years  of  age  who  usually  present  signs  of  the  arthritic  diathesis.     It  rarely 

*  On  HfiDinoptysis  as  a  Symptom,  by  John  Ware,  M.D. 
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leads  to  fatal  i^sue  and  subsides  wiHiout  mdiiuing  pulmonary  changes  (i) 
Hiemoptysii?  occurs  sometimes  in  matignnni  fevers  and  in  purpura  A/pirwr- 
rhagiai.  Lastly,  there  is  endemic  haemoptysis,  due  to  (he  hnmdual  fluke,  uii 
affection  which  is  confined  to  parts  of  Cliina  and  Japan. 

Sijmpfom}^,~\{w.'mo\Ay)ih  sets  in  a.s  a  rule  suddenly.  Often  without  wnro* 
ing  the  paticjit  expfriL-nccs  a  warm,  saltish  taste  as  the  mouth  [Mb  with  hloocL 
Coughing  '\&  usually  induced.  There  may  be  only  an  ounce  or  so  brought  up 
before  the  lia*morrhage  stops,  or  the  bleeding  may  continue  for  days,  the 
patient  bringing  up  small  quantities.  In  other  instances,  particularly  wlicn 
a  large  vessel  m  erodtKl  or  an  aneurism  bui'sls,  the  amount  is  large,  and  thc-^ 
patient  after  a  few  attempts  at  cougliing  sliows  signs  of  suffocation  and  death 
is  pn>duced  by  inundation  of  the  bronchial  Bystem,  Fatal  liasruorrhage  even 
may  occur  into  a  large  cavity  in  a  patient  debilitated  by  phthisis  without  the 
production  (d  hiemoptysis,  I  disseclcHl  a  case  of  tliis  kind  at  the  Philadelphia 
Hospital.  The  blood  fnxn  tlie  lungs  generally  has  characters  which  render 
it  readily  distinguishable  from  the  blood  wliich  is  vomited.  It  is  alkaline 
in  reaction,  frothy,  and  raixetl  with  mucus,  and  when  coagulation  occurs  air- 
bubbles  are  present  in  the  cbd,  BlorHl-nioulds  of  the  smaller  bronchi  are 
sometimes  seen.  Patients  can  usually  tell  whether  the  blood  has  been  brought 
up  by  coughing  or  by  vomiting,  aiul  in  a  majority  of  caries  tlie  history  gives 
imp<^irtiint  inHications.  In  paroxysmal  haemoptysis  connected  with  nienstnnd 
disturbancew  the  |)ractitioner  should  see  that  the  blood  is  actually  cought'*! 
up,  since  decejition  may  be  practist^L  The  sjiurious  hiemoptysis  of  hysteria  is 
considered  with  that  disease.  Naturally,  the  patient  is  at  lirst  alarmed  at  the 
occurrence  of  bleeding,  but,  unle^w  very  profuse,  as  when  due  to  rupture  of 
an  aortic  aneurism  in  a  pulmonary  cavity,  the  danger  is  rarely  imuu>»li- 
ate.  The  attacks,  however,  are  apt  to  n?cur  for  a  few  days  and  the  sputa 
may  retuain  blood-tinged  for  a  longer  period.  In  the  great  majority  of 
cases  the  hivmorrhage  ceases  spontaneously.  It  should  be  rememl>ered  tliat 
some  of  the  blood  nuiy  be  swallowed  and  produce  vomiting,  and,  after  a  day 
or  two,  the  stools  may  be  dark  in  color.  It  ia  not  well  during  an  attack  of 
haemoptysis  to  examine  the  chest 

2.  Pulmonary  Apoplexy;  H-bmoruhagic  Infauot. — In  this  condition 
the  blood  is  effused  into  the  air-cells  and  interstitial  tissue.  It  is  u,Huallj 
dilTus<\  the  parenchyma  not  lieing  hrokrn,  as  is  the  brain  tissue  in  cerebral 
apoplexy.  8<imctimes,  in  disease  of  the  brain,  in  septic  conditions,  *ind  in 
the  malignant  forms  of  fevers,  the  lung  tissue  is  uniformly  intiltratcd  with 
blocMl  and  has,  on  section,  a  black,  gelatinous  appearance. 

As  a  rule,  the  htcmorrhage  is  limited  and  results  from  the  blocking  of 
a  branch  of  the  pulmonary  artery  either  by  a  thri>mbus  or  an  embolus.  The 
condition  ts  most  common  in  chronic  heart-disease.  Although  the  pulmonary 
arteries  are  terminal  ones,  blocking  is  not  always  ftd lowed  by  infarction; 
partly  because  tiie  wide  capillaries  furnish  suthcient  anastomosis,  and  partly 
lMvaus4»  the  bronchial  vessels  may  keep  up  the  circulation.  The  infarctions 
are  chiefly  at  the  periphery  of  the  lung,  usually  wetlge-shaped,  with  the  hs^m 
of  the  wedge  toward  the  surface.  When  recent,  they  are  dark  in  color,  bard 
and  tlrm,  and  look  on  section  like  an  ordinary  blood-clot.  Gradual  chaoj^ei 
go  on,  and  the  color  becomes  a  red  dish -brown.  The  pleura  over  an  infarct 
is  usually  inflamed.     A  microscopical  section  shows  the  air-oells  to  be  dis- 
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tended  with  red  blood-corpuscles,  which  may  also  be  in  the  alveolar  walls. 
The  infarcts  are  usually  multiple  and  vary  in  size  from  a  walnut  to  an  orange. 
Very  large  ones  may  involve  the  greater  part  of  a  lobe.  In  the  artery  passing 
to  the  affected  territory  a  thrombus  or  an  embolus  is  found.  The  globular 
thrombi,  formed  in  the  right  auricular  appendix,  play  an  important  part 
in  the  production  of  haemorrhagic  infarction.  In  many  cases  the  source  of 
the  embolus  cannot  be  discovered,  and  the  infarct  may  have  resulted  from 
thrombosis  in  the  pulmonary  artery,  but,  as  before  mentioned,  it  is  not  infre- 
quent to  find  total  obstruction  of  a  large  branch  of  a  pulmonary  artery  without 
haemorrhage  into  the  corresponding  lung  area.  The  further  history  of  an  in- 
farction is  variable.  It  is  possible  that  in  some  instances  the  circulation  is 
re-established  and  the  blood  removed.  More  commonly,  if  the  patient  lives, 
the  usual  changes  go  on  in  the  extravasated  blood  and  ultimately  a  pigmented, 
puckered,  fibroid  patch  results.  Sloughing  may  occur  with  the  formation  of  a 
cavity.  Occasionally  gangrene  results.  In  a  case  at  the  University  Hospital, 
Philadelphia,  a  gangrenous  infarct  ruptured  and  produced  fatal  pneumo- 
thorax. 

The  symptoms  of  pulmonary  apoplexy  are  by  no  means  definite.  The 
condition  may  be  suspected  in  chronic  heart-disease  when  haemoptysis  occurs, 
particularly  in  mitral  stenosis,  but  the  bleeding  may  be  due  to  the  extreme 
engorgement.  When  the  infarcts  are  very  large,  and  particularly  in  the  lower 
lobe,  in  which  they  most  commonly  occur,  there  may  be  signs  of  consolidation 
with  blowing  breathing  and  a  pleuritic  friction. 

Treatment  of  Pulmonary  Haemorrhage. — The  pressure  within  the 
pulmonary  artery  is  considerably  less  than  that  in  the  aortic  system.  The 
system  is  under  vaso-motor  control,  but  our  knowledge  of  the  mutual  rela- 
tions of  pressure  in  the  aorta  and  in  the  pulmonary  artery,  under  varying 
conditions,  is  still  very  imperfect  (Bradford).  There  may  be  an  influence 
on  the  systemic  blood-pressure  without  any  on  the  pulmonary,  and  the  pres- 
sure in  the  one  may  rise  while  it  falls  in  tlie  other,  or  it  may  rise  and  fall  in 
both  together.  The  researches  of  Brodie  and  Dixon  indicate  that  drugs  which 
raise  the  peripheral  blood-pressure  by  vaso-constriction  increase  the  total  blood 
in  the  lung.  Thus  ergot,  the  remedy  perhaps  most  commonly  used,  causes  a 
distinct  rise  in  the  pulmonary  blood-pressure,  while  aconite  produces  a  definite 
fall. 

The  anatomical  condition  in  haemoptysis  is  either  hyperaemia  of  the  bron- 
chial mucosa  (or  of  the  lung  tissue)  or  a  perforated  vessel.  In  the  latter  case 
the  patient  often  passes  rapidly  beyond  treatment,  though  there  are  instances 
of  the  most  profuse  haemorrhage,  which  must  have  come  from  a  perforated 
artery  or  a  ruptured  aneurism,  in  which  recovery  has  occurred.  Practically, 
for  treatment,  we  should  separate  these  cases,  as  the  remedies  which  would  be 
applicable  in  the  case  of  congested  and  bleeding  mucosa  would  be  as  much 
out  of  place  in  a  case  of  haemorrhage  from  ruptured  aneurism  as  in  a  cut 
radial  artery.  When  the  blood  is  brought  up  in  large  quantities,  it  is  almost 
certain  either  that  an  aneurism  has  ruptured  or  a  vessel  has  been  eroded.  In 
the  instances  in  which  the  sputa  are  blood-tinged  or  when  the  blood  is  in 
smaller  quantities,  bleeding  comes  by  diapedesis  from  hyperaemic  vessels.  In 
such  cases  the  haemorrhage  may  be  beneficial  in  relieving  the  congested  blood- 
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The  indication^!  are  (n  retlucp  tiie  fr(X[ueiicy  of  ihe  hcart-licats  and  to 
lower  tlie  hlood-presHure.  The  truth,  Dtiii  Blui  ist  rin  tjanz  heaunderer  Saft, 
h  strikingly  emphasized  by  tlie  frightened  state  of  ibe  patit»nL  Heist  of  the 
body  and  peace  of  the  mind — *•  quies,  srcuriUis,  silent ium  "  of  Cobtts — should 
be  secured*  Turn  the  patient  on  the  affected  side,  if  known,  as  the  regur- 
gitation is  less  apt  to  occur  into  the  bronchi  of  the  sound  lung.  Ajs  Aretieu* 
remarks,  in  ha'moptyHis  the  patient  de^spairs  from  tlie  first,  and  needs  to  be 
strongly  reassured.  Death  is  rarely  due  directly  to  haemoptysis;  patients  die 
after,  not  of  it  (8.  West),  In  the  majority  of  eases  of  njihl  hii'mopt\'HiiS  thia 
is  stitheicnt.  Kvcn  \vlu*n  the  patient  insi^tt?  np>n  goin^  aliout.  tlie  hh»».HliMg 
may  stop  spontaneously,  Tht*  diet  shouhl  be  ligiil  ami  unstimuUitiug.  Ale«»httl 
should  not  he  us<*d.  The  patietit  may.  if  he  wishes,  have  ic6  to  suck*  Small 
doses  of  ammatie  snlpluirie  acid  may  lie  given,  but-  unless  the  Ijleieding  U 
protracted  styptic  and  astringent  medicines  are  not  indicated.  For  c<:>ugh, 
which  is  always  present  and  dishirbiug,  opium  should  lie  freely  given^  and 
is  of  all  medicines  most  serviceable  in  lueuioptysis.  Digitalis  should  not  be 
used.  OB  it  raises  the  blood-pressure  in  the  pidinonary  artery.  Aeoniti?,  ts  ik 
flowers  the  pressure,  may  l>e  used  when  there  is  much  vascular  excitenieot 
''Ergot,  tannic  acid,  and  lead,  which  are  so  much  employed,  have  little  or  no 
inllnence  in  luemoptvi^^is ;  ergot  |>rohably  does  harm.  One  of  the  most  satis- 
factory means  of  lowering  the  bhuxl -pressure  is  purgation,  and  when  llic  bleed- 
ing is  protracted  salts  may  lie  freely  given.  In  profuse  ha^moptysb,  such  n3 
comes  from  erosion  of  an  artery  or  the  rupture  of  an  aneurism,  a  fatal  resnlt 
is  commcin.  ami  yet  p)st-nuirtem  evidence  shows  that  thrombosis  may  iK'riir 
with  healing  in  a  rupture  of  considerable  me.  The  fainting  inductnl  by  the 
loss  of  blo*jd  is  probably  the  most  efiiicient  means  of  promoting  thromhoHs, 
and  it  was  on  this  principle  that  formerly  patients  were  bled  from  tlie  arm. 
or  from  Imth  arms,  as  in  the  ease  of  liaurence  Sterne,  Ijgatures.  or  KsmarchV 
bandagi*s,  placed  around  the  legs  may  serve  temporarily  to  check  the  bleeilicif. 
The  ice-bag  on  the  sternum  is  of  doubtful  utility.  In  a  protracted  case  Cayley 
indticed  ]mvu  mot  borax,  but  without  effect. 

Briefly,  then,  we  may  say  that  ha>morrhage  from  rupture  of  aneurism  or 
erosion  of  a  hi iK:»d- vessel  usually  proves  fatal.  The  fainting  indmred  by  the  lews 
of  l»lo<jd  is  beneficial,  and,  if  the  patient  can  be  kept  alive  for  twenty-four 
hours,  a  thnnuhns  of  sutfieient  strength  to  prevent  further  hletMiing  nniy  form. 
The  chief  ilanger  is  the  inundation  of  the  bronchial  systtmi  w*ith  the  blot»d,  «i 
that  while  the  haemorrhage  is  profuse  the  cough  sboidd  lie  encouragi^.  Optltm 
should  not  (hen  l>e  used,  and  stimulants  should  be  given  with  caution. 

In  the  other  group,  in  which  the  haemorrhage  conu*s  from  a  congested 
area  and  is  limited,  the  patient  gets  well  if  kept  absolutely  rpiiet,  and  fatal 
ha*morrbage  probably  never  occurs  from  this  source.  Hi*st,  re^luetion  of 
the  bloo<l-pressure  by  nnnimum  diet,  purging,  if  necessary,  and  the  admiu- 
istration  of  opium  to  allay  the  cough  are  the  main  indications. 


n.     BRONCHO-PNETIMONIA    (CapiUary  Bronchitis). 

This  is  essentially  an  intlamntation  of  iht*  tiurninal  bronchus  iind  (be  aif 
vesicles  whiHi  makf*  up  a  [udmonary  lobule,  whence  the  term  broncbo-pnea- 
mania.     It  is  also  known  as  lobular,  in  contradistinction  to  lobar  pneunioDia. 
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The  term  catarrhal  is  less  applicable.  The  process  begins  usually  with  an 
inflammation  of  the  capillary  bronchi,  which  is  a  condition  rarely,  if  ever, 
found  without  involvement  of  the  lobular  structures,  so  that  it  is  now  custom- 
ary to  consider  the  affections  together.  All  forms  of  broncho-pneumonia 
depend  upon  invasion  of  the  lung  with  microbes,  and  it  would  have  been  more 
consistent  to  place  them  with  lobar  pneumonia  among  the  infectious  dis- 
orders, but  it  is  well  perhaps  to  defer  this  until  the  bacteriology  of  the  different 
varieties  has  been  more  fully  worked  out. 

Etiology. — Broncho-pneumonia  occurs  either  as  a  primary  or  as  a  sec- 
ondary affection.  The  relative  frequency  in  443  cases  is  thus  given  by  Holt: 
Primary,  without  previous  bronchitis,  154;  secondary  (a)  to  bronchitis  of 
larger  tubes,  41;  to  measles,  89;  to  whooping-cough,  66;  to  diphtheria,  47; 
to  scarlet  fever,  7 ;  to  influenza,  6 ;  to  varicella,  2 ;  to  erysipelas,  2 ;  and  to 
acute  ileo-colitis,  19.  The  proportion  of  primary  to  secondary  forms  as  shown 
in  this  list  is  probably  too  low. 

Primary  acute  broncho-pneumonia,  like  the  lobar  form,  attacks  chil- 
dren in  good  health,  usually  under  two  years.  The  etiological  factors  are  very 
much  those  of  ordinary  pneumonia,  and  probably  the  pneimiocoocus  is  more 
often  associated  with  it. 

Secondary  broncho-pneumonia  pccurs  in  two  great  groups:  1.  As  a 
sequence  of  the  infectious  fevers — ^measles,  diphtheria,  whooping-cough,  scar- 
let fever,  and,  less  frequently,  small-pox,  erysipelas,  and  typhoid  fever.  In 
children  it  forms  the  most  serious  complication  of  these  diseases,  and  in 
reality  causes  more  deaths  than  are  due  directly  to  the  fevers.  In  large  cities 
it  ranks  next  in  fatality  to  infantile  diarrhcea.  Following,  as  it  does,  the 
contagious  diseases  which  principally  affect  children,  we  find  that  a  large 
majority  of  cases  occur  during  early  life.  According  to  Morrill's  Boston  sta- 
tistics, it  is  most  fatal  during  the  first  two  years  of  life.  The  number  of  cases 
in  a  community  increases  or  decreases  with  the  prevalence  of  measles,  scarlet 
fever,  and  diphtheria.  It  is  most  prevalent  in  the  winter  and  spring  months. 
In  the  febrile  affections  of  adults  broncho-pneumonia  is  not  very  common. 
Thus  in  typhoid  fever  it  is  not  so  frequent  as  lobar  pneumonia,  though  isolated 
areas  of  consolidation  at  the  bases  are  by  no  means  rare  in  protracted  cases 
of  this  disease.  In  old  people  it  may  follow  debilitating  causes  of  any  sort, 
and  is  met  with  in  the  course  of  chronic  Bright's  disease  and  various  acute 
and  chronic  maladies. 

2.  In  the  second  division  of  this  affection  are  embraced  the  cases  of 
so-called  aspiration  or  deglutition  pneumonia.  Whenever  the  sensitiveness  of 
the  larynx  is  benumbed,  as  in  the  coma  of  apoplexy  or  uraemia,  minute  par- 
ticles of  food  or  drink  are  allowed  to  pass  the  rima,  and,  reaching  finally  the 
smaller  tubes,  excite  an  •intense  inflammation  similar  to  the  vagus  pneumonia 
which  follows  the  section  of  the  pneumogas tries  in  the  dog.  Cases  are  very 
common  after  operations  about  the  mouth  and  nose,  after  tracheotomy,  and 
in  cancer  of  the  larynx  and  (esophagus.  The  aspirated  particles  in  some 
instances  induce  such  an  intense  broncho-pneumonia  that  suppuration  or  even 
gangrene  supervenes.  The  ether  pneumonia,  already  described,  is  often  lobu- 
lar in  type. 

An  aspiration  broncho-pneumonia  may  follow  haemoptysis  (which  has  been 
already  considered),  the  aspiration  of  material  from  a  bronchiectatic  cavity, 
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and  occasionally  the  material  from  an  empyema  which  has  ruptured  into  the 
lung, 

A  common  and  fatal  form  of  broncho- pneiminnia  h  that  excited  hv  Hu 
tubercle  bacillu^^  which  hafi  alreaily  licen  ttonsidercfl. 

Among  general  in^edispoHing  eavLses  rnay  be  mentioned  age.  As  just  noiejj, 
it  is  pnme  to  «ttack  infants,  and  a  majority  of  ca.ses  of  pneumonia  in  chil* 
dren  under  five  yearns  of  age  are  of  Uiis  form.  Of  370  cas<_»s  in  cltildrrn  \mth*r 
five  years  of  age,  75  per  cent  were  broncho-pneumonia  (Holt).  At  the  oppo- 
site extreme  of  life  it  i&  txhu  cunimou,  in  association  with  various  debilitating 
circumstances  and  with  the  clinjoic  di>H3a8es  incident  to  tlie  old.  In  children, 
rickets  and  diarrluca  are  inarkcil  predisj>osing  causes,  and  broiiL-ho-pneumouia 
is  one  of  the  moat  frtsjuont  post*morteni-ix>om  lesions  in  infanta'  homeii  and 
foundling  asylums.  The  disease  prevails  moat  extensively  among  the  poorer 
clasps. 

Morbid  Anatomy. — On  the  i>Ieural  surfaces^  particularly  toward  the  base, 
are  seen  depresseil  bluish  or  hlue-bro\\Ti  aretis  of  collapse,  between  which  the 
lung  tissue  is  of  a  lighter  color.  Here  and  there  are  projecting  fx»rtions  over 
which  the  pleura  may  lie  slightly  turbid  or  granular.  The  lung  ii*  fuller  and 
firmer  than  normal,  and,  though  in  great  part  crepitant,  them  can  be  felt 
in  places  throughout  the  substance  solid,  nodular  bodici?.  The  dark  depressiHl 
areas  may  be  isolated  or  a  large  section  of  one  lobe  may  be  in  the  condition 
of  collapse  or  atelectasis.  Gradual  inflation  by  a  blow-pipe  inserlml  in  the 
bronchus  will  distend  a  great  majority  of  these  collapsed  areaii.  On  neetion, 
the  general  surface  has  a  dark  reddish  color  and  usually  drips  lilootj*  Project- 
ing above  the  level  of  the  section  are  lighter  red  or  reddish-gray  arens  repre- 
senting the  patches  of  broncho-pneumonia.  These  may  lie  isolated  and  sepa- 
ratid  from  eacli  other  by  tracts  of  uninllarned  tissue  or  they  may  Ik*  in  groups; 
or  the  greater  part  of  a  lobe  may  be  involved.  Study  of  a  favorable  &(>etioQ 
of  an  isolated  patch  shows:  {a)  A  dilated  central  broncliiole  fidl  of  tenacious 
purulent  mucus.  A  fortunate  sirtiou  parallel  to  the  long  axis  may  show  a 
racemose  arrangcment^ — the  alvc?olar  passages  full  of  nmco-pus.  (fc)  Sur- 
rounding the  bronchim  for  frotn  ;j  to  5  mm.  or  even  more*  an  area  of  grayish- 
retl  con>oli(lation,  usually  elevated  above  the  surface  arul  firm  to  the  touch. 
Unlike  the  c(»n8olidation  of  lobar  pneumonia,  it  may  present  a  perfectly  smooth 
surface,  though  in  some  instances  it  is  distinctly  granular.  In  a  late  stage  of 
the  disease  small  grayish-white  points  may  be  seen,  which  on  pressure  may  be 
squeezed  out  as  purulent  droplets.  A  section  in  the  axis  of  the  lobule  may 
prej^ent  a  somewhat  grape- 1  ike  arrangement,  the  stalks  and  stems  repns^eDt- 
ing  the  bronchiolea  and  alveolar  passages  filled  with  a  yellowish  or  grayidi- 
white  pus,  while  surrounding  them  is  a  reddtslvbrown  hepatizcd  tissue.  (c\ 
In  the  immediate  neigh  borhocKl  of  this  peribronchial 'in  Ham  mat  ion  the  tii^u^uc 
is  dark  in  color,  smiX)th^  airless,  at  a  somewhat  lower  level  than  tite  hepatized 
portion,  and  differs  distinctly  in  color  and  appearance  from  the  other  por- 
tions of  the  lung.  This  is  the  condition  to  which  the  term  spU'ni  i«i 
been  given.  It  really  represents  a  tissue  in  the  early  stage  of  i  ,i- 
tion,  and  it  perhaps  would  be  as  well  to  give  up  the  use  of  this  tenn  and 
also  that  of  cnrmfimiion,  which  is  only  a  more  advanced  stage.  The  eon* 
ditjon  of  collapse  probably  always  precede!^  thii<5,  and  it  is  dillieult  ill 
some  instances  to  tell  the  difference,  as  one  shades  into  the  other.     In  fact, 
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collapse,  splenization^  and  camification  are  but  preliminary  steps  in  broncho- 
pneumonia. 

While,  in  many  cases,  the  areas  of  broncho-pneumonia  present  a  reddish- 
brown  color  and  are  indistinctly  granular,  in  others,  particularly  in  adults,  the 
nodules  may  resemble  more  closely  gray  hepatization  and  the  air-cells  are  filled 
with  a  grayish  muco-purulent  material.  Minute  haemorrhages  are  sometimes 
seen  in  the  neighborhood  of  the  inflamed  areas  or  on  the  pleural  surfaces. 
Emphysema  is  commonly  seen  at  the  anterior  borders  and  upper  portions  of 
the  lung  or  in  lobules  adjacent  to  the  inflamed  ones.  In  many  cases  following 
diphtheria  and  measles  the  process  is  so  extensive  that  the  greater  part  of  a 
lobe  is  involved,  and  it  looks  like  a  case  of  lobar  hepatization.  It  has  not, 
however,  the  uniformity  of  this  affection,  and  collapsed  dark  strands  may  be 
seen  between  extensive  areas  of  hepatized  tissue. 

There  are  three  groups  of  cases:  (1)  Those  in  which  the  bronchitis  and 
bronchiolitis  are  most  marked,  and  in  which  there  may  be  no  definite  con- 
solidation, and  yet  on  microscopical  examination  many  of  the  alveolar  pas- 
sages and  adjacent  air-cells  appear  filled  with  inflammatory  products.  (2) 
The  disseminated  broncho-pneumonia,  in  which  there  are  scattered  areas  of 
peribronchial  hepatization  with  patches  of  collapse,  while  a  considerable  pro- 
portion of  the  lobe  is  still  crepitant.  This  is  by  far  the  most  common  condi- 
tion. (3)  The  pseudo-lobar  form,  in  which  the  greater  portion  of  the  lobe 
is  consolidated,  but  not  uniformly,  for  intervening  strands  of  dark  congested 
lung  tissue  separate  the  groups  of  hepatized  lobules. 

Microscopically,  the  centre  of  the  bronchus  is  seen  filled  with  a  plug  of 
exudation,  consisting  of  leucocytes  and  swollen  epithelium.  Section  in  the 
long  axis  may  show  irregular  dilatations  of  the  tube.  The  bronchial  wall  is 
swollen  and  infiltrated  with  cells.  Under  a  low  power  it  is  readily  seen  that 
the  air-cells  next  the  bronchus  are  most  densely  filled,  while  toward  the  per- 
iphery the  alveolar  exudation  becomes  less.  The  contents  of  the  air-cells  are 
made  up  of  leucocytes  and  swollen  epithelial  cells  in  varying  proportions. 
Red  corpuscles  are  not  often  present  and  a  fibrin  network  is  rarely  seen, 
though  it  may  be  present  in  some  alveoli.  In  the  swollen  walls  are  seen  dis- 
tended capillaries  and  numerous  leucocytes.  As  Delafield  has  pointed  out, 
the  interstitial  inflammation  of  the  bronchi  and  alveolar  walls  is  the  special 
feature  of  broncho-pneumonia. 

The  histological  changes  in  the  aspiration  or  deglutition  broncho-pneu- 
monia differ  from  the  brdinary  post-febrile  form  in  a  more  intense  infiltra- 
tion of  the  air-cells  with  leucocytes,  producing  suppuration  and  foci  of  soften- 
ing ;  even  gangrene  may  be  present. 

Bacteriology  of  Broncho-pneumonia. — The  organisms  most  commonly 
found  in  broncho-pneumonia  are  Micrococcus  lanceolatus.  Streptococcus  py- 
ogenes (either  alone  or  with  the  pneumococcus),  Staphylococctis  aureus  et 
albus,  and  Friedlander's  Bacillus  pneumonicB,  The  KIebs-Ix)effler  bacillus  is 
not  infrecjuently  found  in  the  secondary  lesions  of  diphtheria.  Except  the 
pneumococcus  these  microbes  are  rarely  found  in  pure  cultures.  In  the  lobu- 
lar type  the  streptococcus  is  the  most  constant  organism,  in  the  pseudo-lobar 
the  pneumococcus.  Mixed  infections  are  almost  the  rule  in  broncho-pneu- 
monia. 

M.  WoUstein,  in  17  primary  cases,  found  Micrococcus  lanceolatus  alone 
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in  1),  with  the  Htreptocoecus  in  7.  Of  II  j^eronilarv  caRes  Micrococcus  Inturo- 
laftts  was  found  alone  in  2  and  wilfi  oilier  or*:;anLsms  in  9*  The  primary 
form  h  tht?  re>^ult  of  infection  with  the  pneumococcuB,  the  secondary  iii'>'t 
often  with  tlie  streptococcus. 

Terminations  of  Broncho-pnemnonia. — (1)  In  resohtiion,  which  whin  n 
once  bctjin^  ^^itv-^  on  more  ra[Hdly  tlian  in  tibriuoui^  ptieurnonia.  ItronclMv 
pneumonia  of  the  apices,  in  a  cliild,  persisting  for  threi'  or  more  w<*i*kj*. 
particularly  if  it  follows  measles  or  diphtheria,  k  often  tul)erculoug.  Jn  these 
instances,  wlien  resolution  is  supposed  to  be  delayed,  ca^^'ation  has  iQ  re«lt^ 
taken  place.  ( 'i)  In  sttppnration,  which  is  rarely  ^een  apart  from  the  ai^pira- 
tion  and  deglutition  forms,  in  which  it  is  exireniely  common.  (3)  In  ^rjn- 
grent^,  which  occurs  under  the  game  conditions.  (4)  In  fibroid  change-^-— 
chronic  broncho-pfintmonia — a  rare  termination  in  the  simple,  a  common 
fte<pje!iee  of  the  tubenulous,  disease.  Formerly  it  was  thruiirbt  that  one  of 
the  most  common  changes  in  bronchn-]>m/umonia,  partifularly  in  childr»*u. 
was  caseation;  hut  this  is  really  a  tuberculous  proces8,  the  natural  terniiuatioD 
of  an  originally  specific  broncho-pneumonia.  It  is  of  couritie  quite  possible 
that  a  broncho-pneumonia,  simple  in  its  origin,  may  subse^iuently  be  the  seat 
of  infection  by  Ihirillns  hthrrrtilosis, 

Symptoms.^ — The  pnmanj  form  sets  in  aliruptly  with  a  chill  or  a  con- 
vulsion. The  child  has  not  had  a  previous  illna^s,  but  tliere  may  have  been 
slight  exposure.  The  temfterature  rise^  rapidly  and  is  more  constant;  the 
pliysical  si^us  are  nnire  local  and  there  is  not  the  wide-sprfail  dilTuso  catarrh 
of  the  smaller  lubes.  Many  eases  are  mistaken  for  lobar  pneumoniiL  In 
others  the  pulmonary  features  are  in  the  back«n*ound  or  are  overlooked  in 
the  intensity  of  the  general  or  wrebral  symptoms.  The  termination  is  often 
by  crisis,  and  the  n?covery  is  pmnipt.  Tbe  mortality  of  this  form  is  slight. 
S.  West  has  called  attention  to  the  importance  of  recoifnizin^  these  primary 
cases  and  to  their  rcsenddance  in  clinical  features  with  acule  lobar  paeumimia. 
The  Henmdary  form  licj^ins  usually  as  a  bronchitis  of  the  bimaller  tubes,  iliich 
confusion  has  arisen  from  tlte  description  of  capillary  bronchitis  a^  a  frcpa- 
rate  affix'tion.  whereas  it  is  only  a  part,  tb<mgh  a  }irimary  and  important  one, 
of  broncho-pneumonia.  At  the  outset  it  nuiy  Ik?  j^^aid  that  if  in  convah^si'enet? 
from  measles  or  in  whoopingn^ough  a  child  has  an  accttssion  of  fever  with 
cough,  rapid  pulse,  and  rapid  breathing,  an<i  if,  on  auscultation,  fine  r^les 
are  heard  at  the  bases,  or  widely  spreail  tbroughout  tbe  lungs,  even  though 
neither  eonsididation  nor  blowing  breathmg  can  l>e  detected,  the  diagnotMi 
of  broncho-pneumonia  may  safely  be  made.  I  have  never  seen  in  a  fatal  ca^o 
after  diphtheria  or  measles  a  capillary  hnmchitis  as  the  sole  lesion.  The  oUMSt 
is  rarely  sudden,  or  with  a  distinct  cbill :  but  after  a  day  or  so  of  indisposi- 
tion the  cbild  gets  feverish  and  Ijegins  to  cougli  and  to  get  short  of  bn^tK 
The  fever  is  extremely  variable;  a  range  of  from  10'?*'  to  104''  Lh  eoinmaiL 
The  skin  is  very  dry  and  pungent.  The  cough  is  hard,  distresgingr,  and  may 
be  painful.     Dyspnrea  gradually  becomes  a  pmminent  feature.     F  a 

may  tie  jerky  and  grunting.     The  respirations  may  rise  as  high  an  ♦ u 

80  per  minnlc.  Within  the  first  forty-eight  hours  the  [u^rcussion  re^^onance  » 
not  impaireti;  the  note,  indwd,  may  Im*  very  full  at  the  anterior  borfli»rs  cif 
the  lungs.  On  auscultation,  many  rales  are  heard,  chietly  the  tine  subrrctpitjuit 
variety,  witli  sibilant  rhonchi.    There  may  really  be  no  signs  indicating  that 
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the  parench3rraa  of  the  lung  is  in\iolved,  and  yet  even  at  this  early  stage,  within 
forty-eight  hours  of  the  onset  of  the  pulmonary  symptoms,  I  have  repeatedly, 
after  diphtheria,  found  scattered  nodules  of  lobular  hepatization.  Northrup, 
in  a  case  in  which  death  occurred  within  the  first  twenty-four  hours,  in  addi- 
tion to  the  extensive  involvement  of  the  smaller  bronchi,  found  the  intra- 
lobular tissue  also  involved  in  places.  The  dyspncea  is  constant  and  progres- 
sive and  soon  signs  of  deficient  aetation  of  the  blood  are  noted.  The  face 
becomes  a  little  suffused  and  the  finger-tips  bluish.  The  child  has  an  anxious 
expression  and  gradually  enters  upon  the  most  distressing  stage  of  asphyxia. 
At  first  the  urgency  of  the  symptoms  is  marked,  but  soon  the  benumbing  influ- 
ence of  carbon  dioxide  on  the  nerve-centres  is  seen  and  the  child  no  longer 
makes  strenuous  efforts  to  breathe.  The  cough  subsides,  and,  with  a  gradual 
increase  in  lividity  and  a  drowsy  restlessness,  the  right  ventricle  becomes  more 
and  more  distended,  the  bronchial  rales  become  more  liquid  as  the  tubes  fill 
with  mucus,  and  death  occurs  from  heart  paralysis.  These  are  symptoms  of 
a  severe  case  of  broncho-pneumonia,  or  what  the  older  writers  called  suffocative 
catarrh. 

The  PHYSICAL  SIGNS  may  at  first  be  those  of  capillary  bronchitis,  as  indi- 
cated by  the  absence  of  dulness,  the  presence  of  fine  subcrepitant  and  whistling 
rales.  In  many  cases  death  takes  place  before  any  definite  pneumonic  signs 
are  detected.  When  these  exist  they  are  much  more  frequent  at  the  bases, 
wliere  there  may  be  areas  of  impaired  resonance  or  even  of  positive  dulness. 
When  numerous  foci  involve  the  greater  part  of  a  lobe  the  breathing  may 
become  tubular,  but  in  the  scattered  patches  of  ordinary  broncho-pneumonia, 
following  the  fevers,  the  breathing  is  more  commonly  harsh  than  blowing. 
In  grave  cases  there  is  retraction  of  the  base  of  the  sternum  and  of  the  lower 
costal  cartilages  during  inspiration,  pointing  to  deficient  lung  expansion. 

Biai^osis. — With  lobar  pneumonia  it  may  readily  be  confounded  if  the 
areas  of  consolidation  are  large  and  merged  together.  It  is  to  be  remembered, 
as  Holt's  figures  well  show,  that  broncho-pneumonia  occurs  chiefly  in  children 
under  one  year,  whereas  lobar  pneumonia  is  more  common  after  the  third 
year.  No  writer  has  so  clearly  brought  out  the  difference  between  pneumonia 
at  these  periods  as  Gerhard,*  of  Philadelphia,  whose  papers  on  this  subject 
have  the  freshness  and  accuracy  which  characterized  all  the  writings  of  that 
eminent  physician.  Between  lobar  pneumonia  and  the  secondary  form  of 
broncho-pneumonia  the  diagnosis  is  easy.  The  mode  of  onset  is  essentially 
different  in  the  two  infections,  the  one  developing  insidiously  in  the  course 
or  at  the  conclusion  of  another  disease,  the  other  setting  in  abruptly  in  a 
child  in  good  health.  In  lobar  pneumonia  the  disease  is  almost  always  uni- 
lateral, in  broncho-pneumonia  bilateral.  The  chief  trouble  arises  in  cases  of 
primary  broncho-pneumonia,  which  by  aggregation  of  the  foci  involves  the 
greater  part  of  one  lobe.  Here  the  difhculty  is  very  great,  and  the  physical 
signs  may  be  practically  identical,  but  in  broncho-pneumonia  it  is  much  more 
likely  that  a  lesion,  however  slight,  will  be  found  on  the  other  side. 

A  still  more  difficult  question  to  decide  is  whether  an  existing  broncho- 
pneumonia is  simple  or  tuberculous.  In  many  instances  the  decision  cannot 
i)e  made,  as  the  circumstances  under  which  the  disease  occurs,  the  mode  of 
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onsets  and  Uie  pbysii^l  signs  may  be  ideiiHcaL  It  hm  often  l)een  my  expe- 
rienre  that  a  case  has  been  sent  down  from  the  children's  ward  to  the  dead- 
house  with  the  diagnosis  of  post- febrile  broncho* pneumonia  in  which  there 
was  no  eui^picion  of  the  existence  of  tuberculosis;  but  on  section  there  were 
found  tubercubjUi?  brnnehial  gUmds  and  scattereil  areaB  of  broncho-pneumonia, 
some  of  which  were  dislinctly  caseous,  while  others  showed  signs  of  softening. 
I  have  already  spoken  fuJly  of  this  in  the  8CM?tion  on  tuberculosis,  but  it  in 
well  to  emphasize  the  fact  (hat  there  are  many  casc-s  of  broncho-pneuraoDia 
in  children  which  time  alone  enables  \ia  to  distinguish  from  tuberculot^is*  The 
existence  of  extensive  disease  at  the  apices  or  central  regions  is  a  suggt^j^tive 
indication,  and  sign^  of  softening  may  l>e  detected.  In  the  voniitecj  matter, 
which  is  brought  up  after  severe  spells  of  cougldng,  sputum  may  be  piciced 
out  and  elastic  tissue  and  bacilli  detected. 

It  is  a  8U|M?riluous  refincTneut  to  make  a  diagnosis  between  capillary  bron- 
chitis and  catarrhal  pneumonia,  for  the  two  conditions  are  part  and  parcel 
of  the  s*ime  dinease.  In  simple  bronchitis  involving  the  larger  tubes  urgent 
dyspnam  and  pulmonary  distress  are  rarely  present  and  the  rales  ai*e  coarser 
and  more  sibilant.  It  must  not  be  fc»rgotten  tliat,  as  in  lobar  pneumonia, 
cerebral  sympiom^i  may  mask  the  true  nature  of  the  disease,  and  may  even 
lead  to  the  diagnosis  of  meningitis.  I  recall  more  than  one  instance  in 
which  it  cmild  not  be  satisfactorily  determined  whether  the  infant  had  tulier- 
culous  meningitis  or  a  cerebral  complication  of  an  acute  pulmonary  atfection. 

Prognosis. —  In  the  primary  form  the  outlook  is  good.  In  children  en- 
feehlwl  by  constitutional  disease  and  prolonged  fevers  broncho-pneumonia  ifl 
terribly  fatal,  hut  in  CAses  coming  on  in  connection  with  whooping-cough  at 
after  measles  recovery  may  take  place  in  the  nu>st  desperate  esLses,  It  id  in 
this  disease  that  the  truth  of  tlie  old  maxim  is  shown — **  Never  despair  of 
a  sick  ehihh"  Tlie  dejith-rate  in  children  under  five  has  been  yariously  inti- 
mated at  from  30  to  5U  \mT  cent.  After  diphtheria  and  measles  thin,  wiry 
children  seem  to  stand  broncho-pneumonia  much  better  than  fat,  flabby  ones. 
In  adults  the  a>ipirotirin  or  deglutition  pneumonia  is  a  very  fatal  diseases 

Prophylaxis.— Much  can  be  done  to  reduce  the  prolmbility  of  attack  after 
febrile  atlections.  Thus,  in  the  convalescence  from  measles  and  wh«'>oping- 
cough,  it  is  very  important  that  the  child  should  not  be  exposed  to  cold, 
particularly  at  night,  when  the  temperature  of  the  room  naturally  falls.  In 
a  nocturnal  visit  t<^  the  nursery — sometimes,  too,  I  am  sorry  to  say.  to  a 
children's  hospital — how  often  one  sees  children  almost  naked,  having  kicked 
a^ide  the  bedclothes  and  having  the  night-clothes  up  about  the  arms!  The 
use  of  light  flannel  "  eombinalions  *'  obviates  this  nocturnal  chill,  which  is, 
I  am  sure,  an  important  factor  in  the  colds  and  pulmonary  affei^tionii  of  young 
children,  both  in  private  houses  and  in  institutions.  The  catarrhal  troubli* 
of  the  nose  and  throat  should  be  carefully  attended  to,  and  during  fev4»ni 
the  mouth  should  be  wa^shed  two  or  three  times  a  day  with  an  anti^ptic 
solution* 

Treatment. — The  frequency  and  the  seriousness  of  broncho-paeuiuonia 
render  it  a  disease  which  taxes  to  the  utmost  tlie  resoun^es  of  thi*  piw^ 
titioner.  There  is  no  acute  pulmonary  affection  over  which  he  at  rime«  itt 
gi'eatly  despairs.  On  the  other  hand,  there  is  not  one  in  which  he  will  lie 
more  gratified  in  sanng  caaes  which  have  seemed  past  all  succor.    The  gai- 
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eral  arrangements  should  receive  special  attention.  The  room  should  be  kept 
at  an  even  temperature — about  65**  to  68° — ^and  the  air  should  be  kept  moist 
with  vapor. 

At  the  outset  the  bowels  should  be  opened  by  a  mild  purge,  either  castor 
oil  or  small  doses  of  calomel,  one-twelfth  to  one-sixth  of  a  grain  hourly  until 
a  movement  is  obtained,  and  care  should  be  taken  throughout  the  attack 
to  secure  a  daily  movement.  The  common  saline  fever  mixture  of  citrate 
of  potash,  liquor  ammonii  acetatis,  and  aromatic  spirits  of  ammonia  may  be 
given  every  two  or  three  hours.  If  the  disease  comes  on  abruptly  with  high 
fever,  minim  or  minim  and  a  half  doses  of  the  tincture  of  aconite  may  be 
given  with  it.  The  pain,  the  distressing  symptoms,  and  the  incessant  cough 
often  demand  opium,  which  must  of  course  be  used  with  care  and  judgment 
in  the  case  of  young  children,  but  which  is  certainly  not  contra-indicated  and 
may  be  usefully  given  in  the  form  of  paregoric;  Blisters  are  now  rarely  if 
ever  employed,  and  even  the  jacket  poultice  has  gone  out  of  fashion.  For 
the  latter,  however,  I  confess  to  a  strong  prejudice,  and  when  lightly  made 
and  frequently  changed  it  undoubtedly  gives  great  relief.  Much  more  com- 
monly we  now  see,  both  in  private  and  in  hpspital  practice,  the  jacket  of 
cotton-batting.  Ice-poultices  to  the  chest  may  be  used  and  do  good.  The  diet 
should  consist  of  milk,  broths,  and  egg  albumen.  Milk  often  curds  and  is  dis- 
agreeable. Egg-white  is  particularly  suitable  and  very,  acceptable  when  given 
in  cold  water  with  a  little  sugar.  It  forms,  indeed,  an  excellent  medium  for 
the  administration  of  the  stimulants.  If  the  pulse  shows  signs  of  failing,  it  is 
best  to  begin  early  with  brandy.  As  in  all  febrile  affections  of  children,  cold 
water  should  be  constantly  at  the  bedside,  and  the  child  should  be  encour- 
aged to  drink  freely.  With  these  measures,  in  many  cases  the  disease  pro- 
gresses to  a  favorable  termination,  but  too  often  other  and  more  serious 
symptoms  arise.  Cough  becomes  more  distressing,  dyspnoea  increases,  the 
ominous  rattling  of  the  mucus  can  be  heard  in  the  tubes,  the  child's  color  is 
not  so  good,  and  there  is  greater  restlessness.  Under  these  circumstances 
stimulant  expectorants — ammonia,  squills,  and  senega — may  be  given.  To- 
gether they  make  a  very  disagreeable  dose  for  a  young  child,  particularly  with 
the  carbonate  of  ammonia.  The  aromatic  spirits  of  ammonia  is  somewhat 
better.  If  the  carbonate  is  employed,  it  must  be  given  in  small  doses,  not 
more  than  a  grain  to  an  infant  of  eighteen  months.  If  the  child  has  increas- 
ing difficulty  in  getting  up  the  mucus,  an  emetic  should  be  given— either  the 
wine  of  ipecac,  or,  if  necessary,  tartar  emetic.  There  is  no  necessity,  how- 
ever, to  keep  the  child  constantly  nauseated.  Enough  should  be  given  to  cause 
prompt  emesis,  and  the  benefit  results  in  the  expulsion  of  the  mucus  from 
the  larger  tubes.  In  this  stage,  too,  strychnine  is  undoubtedly  helpful  in 
stimulating  the  depressed  respiratory  centre.  Inhalations  of  oxygen  may  be 
employed,  sometimes  with  great  benefit. 

With  rapid  failure  of  the  heart,  loud  mucous  rattles  in  the  throat,  and 
increasing  lividity,  every  measure  should  be  used  to  arouse  the  child  and 
excite  coughing.  Alternate  douches  of  hot  and  cold  water,  electricity,  and 
hypodermic  injections  of  ether  may  be  tried.  For  the  reduction  of  tempera- 
ture, particularly  if  cerebral  symptoms  are  prominent,  there  is.  nothing  so 
satisfactory  as  the  wet  pack  or  the  cold  bath.  In  the  case  of  children,  when 
the  latter  is  used  it  should  be  graduated,  beginning  with  a  temperature  which 
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is  pii?aHanllv  warm  and  gradually  reducing  it  lo  75°  or  80^  Even  wheo  iht* 
tiMiiponUurc  is  not  high,  the  cerebral  symptoms  are  greatly  relieved  by  Uie  batli 
or  the  pack. 

ni,     CHRONIC    INTERSTITIAL    PNEUMONIA.  ~~ 


(Cinrliosia  of  the  Lung— Fibroid  Phthisis.) 

A  fibi'oid  change  may  have  U»  etarting-jxiiut  in  tin*  iitjsiie  about  llie  bronclri 
and  blmHl-ve.H8eIs,  th<^  interlobular  septa,  the  alviH»lnr  walli*,  or  in  the  pleum. 
So  diverse  are  tlie  forms  and  so  varie<l  I  he  conditions  imdor  which  thi^  cbanjfi^ 
occurs  that  a  pro|>er  cla^iiification  is  extremely  difficult.  We  may  n*<^»gniaKe. 
howcvtrr,  two  chief  forms — the  luniK  involving  only  a  limited  area  of  th«?  lun;L' 
substance,  and  the  fiifftLv\  invadin^r  cith^T  Initii  huigs  or  an  entire  organ. 

Etiology, — ^LocAL  tibroid  chang*'  in  Ihe  liing.s  is  common.  It  is  a  conistant 
accojnpaniuient  of  tubercle,  in  the  evolution  of  which  intcr^^titial  change.*  play 
a  very  imp<»rtnnt  role.  In  tumors,  abscess,  giimmata,  hydatidSj^  and  enipliy- 
i^ema  it  also  occurs.  Fibroid  prtu'csscs  are  fre(|ucntly  met  with  at  the  apin*j^  of 
file  lung  and  may  l>e  due  eilhej*  to  a  limited  heale<l  luberculosi^s*  to  lihroid 
induration  in  conse^pience  of  pigment,  or,  in  a  few  instances,  may  result  from 
tfiickcuing  of  the  pleura, 

DiKi-nsE  INTEUHTITIAL  rNKtTMoxiA  IS  met  with :  1.  As  a  sequence  of  aruU 
fihriivtus  ptirumnn'm.  Although  extremely  rare,  this  is  recngnizttil  as  a  piKssiblt* 
tennination.  From  unknown  causes  resolution  fails  to  take  place.  Organiza- 
tion goes  on  in  the  fibrinous  plugs  within  the  air-cells  and  the  alveolar  walU 
iKK'orue  greatly  tliickened  by  a  new  growth,  first  of  nuclear  and  subse<|uefitly 
of  tibri Hated  connective  tissue,  Macroscnpically  there  is  producLnl  a  ^montli^ 
grayish,  homogeneous  tissue  wliich  has  the  jwculiar  transluceney  of  all  new- 
formed  connective  tissue.  This  lias  been  called  gray  induration.  A  majoritr 
of  the  eases  terminate  within  a  few  months,  but  instances  which  have  Ixxm  fol* 
lowed  from  the  outset  are  very  rare, 

2.  Chnmir  Brttnrho'Pn**Nm<*nia. — The  relation  of  hronclio-pneuraonia  to 
cirrhosis  of  the  lung  has  been  specially  studied  by  Charcot,  who  states  that  it 
may  follow  tlie  acute  «>r  subacute  form  of  this  disease,  particularly  in  children. 
Tlie  librosis  extends  from  the  bronchi,  wliich  are  usually  found  dilated.  Wrtrn* 
chiiHiusis  itself  may  he  fntlowcd  by  fibrosis  of  the  lung.  The  alveolar  walls 
are  thickene<l  and  the  lolmles  converted  into  firm  grayish  masses,  in  which 
there  is  no  trace  of  normal  lung  tissue.  This  process  may  go  on  and  involte 
an  entire  lrjt»e  or  even  the  whole  lung.  Many  of  these  cases  are  tubcrculoiw 
frnni  the  outset. 

3.  Fhurof/rnom  Intf^rsiift/iJ  Pnrumonia. — Charcot  applies  Uiis  terra  to 
that  form  of  cirrhosis  of  the  lung  which  ffdlows  invasion  from  the  pl«»unu 
Doubt  ha;«i  been  expressed  by  some  writers  whether  this  really  «>ccwr«.  While 
Wilson  ¥n\  is  probably  (*orn,*ct  in  questioning  whether  an  entiix?  lung  can 
Invome  cirrhosed  by  the  gradual  invasitm  fnuii  the  pleura,  then.*  can  be  no 
doubt  that  I  here  are  instances  of  primitive  dry  pleurisy,  which,  an  8ir  Andrev 
Clark  has  point<^i  out,  gradually  comprf*ssi,*s  tin*  lung  and  at  the  '  riw 
h*ad*«  lo  interstitial  cirrhosis.  This  may  Ik»  due  in  part  to  the  fibr.  ije 
which  follows  prolongiHl  compres^siou.    In  eomc  v4i$e$  there  seoma  tQ  kw  a  dia- 
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tinct  connection  betjwreen  the  greatly  thickened  pleura  and  the  dense  strands 
of  fibrous  tissue  passing  from  it  into  the  lung  substance.  Instances  occur  in 
which  one  lobe  or  the  greater  part  of  it  presents,  on  section,  a  mottled  appear- 
ance, owing  to  the  increased  thickness  of  the  interlobar  septa — a  condition 
which  may  exist  without  a  trace  of  involvement  of  the  pleura.  In  many  other 
CcLses,  however,  the  extension  seems  to  be  so  definitely  associated  with  pleurisy 
that  there  is  no  doubt  as  to  the  causal  connection  between  the  two  processes. 
In  these  instances  the  lung  is  removed  with  great  difficulty,  owing  to  the  thick- 
ness and  close  adhesion  of  the  pleura  to  the  chest  wall. 

4.  Chronic  interstitial  pneumonia,  due  to  inhalation  of  dust,  which  is 
considered  in  a  separate  section. 

5.  Sifphilis  of  the  lung  presents  the  features  of  a  chronic  fibrosis  of  the 
organ  (see  p.  273). 

6.  Indurative  changes  in  the  lung  may  follow  the  compression  by  aneurism 
or  new  growth  or  the  irritation  of  a  foreign  body  in  a  bronchus. 

Morbid  Anatomy. — There  are  two  chief  forms,  the  massive  or  lobar  and 
the  insular  or  broncho-pneumonic  form.  In  the  massive  type  the  disease  is 
unilateral;  the  chest  of  the  affected  side  is  sunken,  deformed,  and  the  shoulder 
much  depressed.  On  opening  the  thorax  the  heart  is  seen  drawn  far  over 
to  the  affected  side.  The  unaffected  lung  is  emphysematous  and  covers  the 
greater  portion  of  the  mediastinum.  It  is  scarcely  credible  in  how  ymall  a 
space,  close  to  the  spine,  the  cirrhosed  lung  may  lie.  The  adhesions  between 
the  pleural  membranes  may  be  extremely  dense  and  thick,  particularly  in 
the  pleurogenous  cases;  but  when  the  disease  has  originated  in  the  lung  there 
may  be  little  thickening  of  the  pleura.  The  organ  is  airless,  firm,  and  hard. 
It  strongly  resists  cutting,  and  on  section  shows  a  grayish  fibroid  tissue  of 
variable  amount,  through  which  pass  the  blood-vessels  and  bronchi.  The  latter 
may  be  either  slightly  or  enormously  dilated.  There  are  instances  in  which 
the  entire  lung  is  converted  into  a  series  of  bronchiectatic  cavities  and  the 
cirrhosis  is  apparent  only  in  certain  areas  or  at  the  root.  The  tuberculous 
cases  can  usually  be  differentiated  by  the  prasence  of  an  apical  cavity,  not 
bronchiectatic,  often  large,  and  the  other  lung  almost  invariably  shows  tuber- 
culous lesions.  Aneurisms  of  the  pulmonary  artery  are  not  infrequent  in  the 
cavities.  The  other  lung  is  always  greatly  enlarged  and  emphysematous.  The 
heart  is  hypertrophied,  particularly  the  right  ventricle,  and  there  may  be 
marked  atheromatous  changes  in  the  vessels.  An  amyloid  condition  of  the 
viscera  is  foimd  in  some  cases. 

In  the  broncho-pneumonic  form  the  areas  are  smaller,  often  centrally 
placed,  and  most  frequently  in  the  lower  lobes.  They  are  deeply  pigmented, 
show  dilated  bronchi,  and  when  multiple  are  separated  by  emphysematous 
lung  tissue. 

A  reticular  form  of  fibrosis  of  the  lung  has  been  described  by  Percy  Kidd 
and  W.  McCollum,  in  which  the  lungs  are  intersected  by  grayish  fibroid 
strands  following  the  lines  of  the  interlobular  septa. 

Symptoms  and  Course. — The  disease  is  essentially  chronic,  extending  over 
a  period  of  many  years,  and  when  once  the  condition  is  established  the  health 
may  be  fairly  good.  In  a  well-marked  case  the  patient  complains  only  of  his 
chronic  cough,  perhaps  a  slight  shortness  of  breath.  In  other  respects  he  is 
quite  well,  and  is  usually  able  to  do  light  work.     The  cases  are  commonly 
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regarded  m  phthisical,  though  there  may  be  scarcely  a  8}iiiptom  of  that  ailee* 
lion  i^xcept  the  cough.  There  are  instances,  however,  of  fibroid  phthisis  which 
cannot  be  distinguished  from  cirrhosis  of  the  lung  except  by  the  pi-esemx*  of 
luhcrcle  bacilli  in  the  expectoration.  As  the  bronchi  are  usually  dilated,  the 
jiyraptoniB  and  jihys^ical  signs  may  be  those  of  bronchiectasis.  The  cough  i* 
paroxysmal  and  tlie  expectoration  is  generally  copious  and  of  a  rauc»-piirulent 
or  sero-purulent  nature.  It  is  sometimes  fetid,  Ha?niorrhage  is  by  no  ineanfi 
infretpicnt,  and  occurrwl  in  more  than  one-holf  of  llie  cases  analyste*!  by 
Bastiurj.  Walking  rm  tlie  level  and  in  the  ordinary  affairs  of  life  the  patient 
may  show  no  shortnoss  of  breath,  but  in  the  ascent  of  stairs  and  on  exertion 
there  may  be  dyspncea, 

rinsiCAi.  S10N8. — Inspection. — The  affected  side  of  the  chest  is  immi> 
bile,  retrnctci],  and  slirunken,  and  contrasts  in  a  striking  way  with  the  volu- 
minous healthy  one.  The  intercostal  spaces  are  obliterated  and  the  riba  may 
even  overlap.  The  shoulder  is  dram-n  down  and  from  behind  it  ia  seen  that 
the  spine  is  bowed.  The  muscles  of  the  shoulder^girdle  are  wasted.  The  heart 
is  greatly  displaced,  being  drawn  over  by  tlie  shrinkage  of  the  lung  to  the 
affecteil  side.  When  the  left  lung  is  affectetl  there  may  be  a  largt*  area  of 
visible  impulse  in  the  second,  third,  and  fourth  interspaces.  Mensuration 
ahows  a  great  diminution  in  the  affected  side,  and  with  the  saddle-tape  tl» 
expansion  may  be  seen  to  be  negative.  The  percussion  note  varies  with  the 
condilioTi  of  the  bronchi.  It  may  be  absolutely  tiat.  particularly  at  the  base 
or  at  the  apex.  In  the  axilla  there  may  be  a  flat  tympany  or  even  an  am* 
phoric  note  over  a  large  sacculated  bronchus.  On  the  opposite  side  the  per- 
cussion note  is  usually  hyf)erresonant.  On  amcultation  the  breath-sounds  hat* 
either  a  cavernous  or  amphoric  quality  at  the  apex,  and  at  the  base  are  feeble, 
with  mucous,  bubbling  niles.  The  voice-sounds  arc  usually  exaggerated. 
Cardiac  murmurs  are  not  uncommon,  particularly  late  in  the  disease,  when 
the  right  heart  fails.  These  are,  of  course,  the  physical  signs  of  the  disease 
when  it  is  well  established.  They  naturally  vary  considerably,  according  to 
the  stage  of  the  process.  The  disease  is  essentially  chronic,  and  may  pem«t 
for  fifteen  or  twenty  years.  Death  occurs  sometimes  from  haemorrhage,  mofe 
commonly  from  gradual  failure  of  the  right  heart  with  dropsy,  and  occftsioii- 
ally  fn>m  amyloid  th»generation  of  the  organs. 

Biagnotit, — The  diagnosis  i^  never  difficult.  It  may  be  impo^ible  to  my^ 
witliout  a  clear  history,  whether  the  origin  is  pleuritic  or  pneumonic.  Betunees 
ciides  of  i\\v9  kind  and  tlbmid  phthisis  it  is  not  always  easy  to  discriminate.  » 
the  conditions  may  be  almost  identical.  When  tuberculosis  b  preaesiU  how* 
ever,  even  in  long-standing  cases,  bacilli  are  usually  present  in  the  sputa,  and 
there  may  lie  signs  of  dii^ease  in  the  other  lung. 

Treatment — It  is  only  for  an  intercurrent  afTection  or  for  an  aggimrEtioo 
of  tlie  though  that  the  patient  seeks  relief.    Nothing  can  be  done  for  the 
dition  it^lf.     When  po^ible  the  patient  should  live  in  a  mild  climatt, 
should  avoid  exposure  to  cold  and  damp.    A  distressing  feature  in  mxat 
is  the  putrefaction  of  the  contents  of  the  dilated  tubes,  for  wiiiGli  tlit 
mettsnri'^  may  be  uaed  as  in  fetid  broDchitIa, 


I 


DISEASES  OF  THE  LUNGS.  631 


IV.    PNEX7M0N0K0NI0SIS. 

Definition. — ^TJnder  this  term,  introduced  by  Zenker,  are  embraced  those 
forms  of  fibrosis  of  the  lung  due  to  the  inhalation  of  dusts  in  various  occupa- 
tions. They  have  received  various  names,  according  to  the  nature  of  the  in- 
haled particles — anthracosis,  or  coal-miner^s  disease;  siderosis,  due  to  the 
inhalation  of  metallic  dusts,  particularly  iron;  chalicosis,  due  to  the  inhala- 
tion of  mineral  dusts,  producing  the  so-called  stone-cutter^s  phthisis,  or  the 
"  grinder^s  rot  '^  of  the  SheflSeld  workers. 

Etiology. — The  dust  particles  inhaled  into  the  lungs  are  dealt  with  exten- 
sively by  the  ciliated  epithelium  and  by  the  phagocytes,  which  exist  normally 
in  the  respiratory  organs.  The  ordinary  mucous  corpuscles  take  in  a  large 
number  of  the  particles,  which  fall  upon  the  trachea  and  main  bronchi.  The 
cilia  sweep  the  mucus  out  to  a  point  from  which  it  can  be  expelled  by  cough- 
ing. It  is  doubtful  if  the  particles  ever  reach  the  air-cells,  but  the  swollen 
alveolar  cells  (in  which  they  are  in  numbers)  probably  pick  them  up  on  the 
way.  The  mucous  and  the  alveolar  cells  are  the  normal  respiratory  scavengers. 
In  dwellers  in  the  country,  in  which  the  air  is  pure,  they  are  able  to  prevent 
the  access  of  dust  particles  to  the  lung  tissue,  so  that  even  in  adults  these 
organs  present  a  rosy  tint,  very  different  from  the  dark,  carbonized  appear- 
ance of  the  lungs  of  dwellers  in  cities.  When  the  impurities  in  the  air  are 
very  abundant,  a  certain  proportion  of  the  dust  particles  escapes  these  cells 
and  penetrates  the  mucosa,  reaching  the  lymph  spaces,  where  they  are  attacked 
at  once  by  the  cells  of  the  connective-tissue  stroma,  which  are  capable  of 
ingesting  and  retaining  a  large  quantity.  In  coal-miners,  coal-heavers,  and 
others  whose  occupations  necessitate  the  constant  breathing  of  a  very  dusty 
atmosphere  even  these  forces  are  insufficient.  Many  of  the  particles  enter  the 
lymph  stream  and,  as  Arnold  has  shown  in  his  beautiful  researches,  are  car- 
ried (1)  to  the  lymph  nodules  surrounding  the  bronchi  and  blood-vessels;  (2) 
to  the  interlobular  septa  beneath  the  pleura,  where  they  lodge  in  and  between 
the  tissue  elements;  and  (3)  along  the  larger  lymph  channels  to  the  sub- 
sternal, bronchial  and  tracheal  glands,  in  which  the  stroma  cells  of  the  fol- 
licular cords  dispose  of  them  permanently  and  prevent  them  from  entering  the 
general  circulation.  Occasionally  in  anthracosis  the  carbon  grains  do  reach 
the  general  circulation,  and  the  coal  dust  is  found  in  the  liver  and  spleen.  As 
Weigert  has  shown,  this  occurs  when  the  densely  pigmented  bronchial  glands 
closely  adhere  to  the  pulmonary  veins,  through  the  walls  of  which  the  carbon 
particles  pass  to  the  general  circulation.  The  lung  tissue  has  a  remarkable 
tolerance  for  these  particles,  probably  because  a  large  proportion  of  them  is 
warehoused,  so  to  speak,  in  protoplasmic  cells.  By  constant  exposure  a  limit 
is  reached,  and  there  is  brought  about  a  very  definite  pathological  condition, 
an  interstitial  sclerosis.  In  coal-miners  this  may  occur  in  patches,  even  before 
the  lung  tissue  is  uniformly  infiltrated  with  the  dust.  In  others  it  appears 
only  after  the  entire  organs  have  become  so  laden  that  they  are  dark  in  color, 
and  an  ink-like  juice  flows  from  the  cut  surface.  The  lungs  of  a  miner  may 
be  black  throughout  and  yet  show  no  local  lesions  and  be  everywhere  crepitant. 

Morbid  Anatomy. — As  already  mentioned,  the  particles  are  deposited  in 
large  numbers  in  the  follicular  cords  of  the  tracheal  and  bronchial  glands  and 
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(\l  the  peri-brmichial  and  peri-artcrial  l.vmph  nodules,  and  in  these  lliey  finallj 
excite  proliferation  of  the  connect ive-ti.si>ue  eleujentiJ,  It  is  hy  no  ineiiru<  «n- 
eonininn  tt»  litjd  in  persons  \vii<.K<e  luiig-s  ui'e  only  mtHleratelv  (uirhniiiaMid  llie 
bronehial  glands  6cIero»e<l  and  hard.  In  antliraeosis  the  lihroi*!  changes  n«ti- 
ally  hegin  in  the  peri4»ronchial  lympli  tissue,  and  in  the  early  stage  of  \\w 
process  the  srloro.sis  may  he  hirgnly  eon  lined  to  these  regions.  A  Nova  Seoiuin 
miner*  age<l  thirty-*ix,  died  under  niy  eare,  at  the  Montreal  Genera!  Hospita!. 
of  black  t?mall-pnx,  after  an  illness  of  a  few  days.  In  \m  lungs  (externally 
coahhlaek)  there  were  round  and  linear  patches  ranging  in  Bi/.e  from  a  pa 
to  a  haxeUnnt,  of  an  intenKuIy  hlaek  color,  airless  and  firm,  and  snrroundc*! 
hy  a  crepitant  tissue,  alate-giiiy  Ib  color.  In  the  ecufre  of  eacli  of  these  ureas 
was  a  Hmall  bronchuft.  Many  of  tliein  were  situatetl  jiist  beneath  the  pleara. 
and  fornjed  typical  exaruples  of  limited  tihmid  tironcho-pnennumia.  In  adVli* 
tion  there  is  usually  thickening  of  the  rilveohir  walls,  paiticularly  in  certain 
an*as.  \M  (he  gradual  coalescence  of  these  fibroid  patches  hirge  port  ions  of 
the  lung  nuiy  he  converteil  into  firm  areas  of  eirrhosit*,  graybh-hlack  in  the 
eaii5i^  of  tlie  coal -miner,  steel-gray  in  the  eaiM?  of  the  stone- worker*  In  the 
ease  of  a  Cornish  miner,  aged  sixty-thri*e,  who  ditnl  under  my  care^  one  of 
Hiese  lihn»td  areas  measunMl  18  hy  i\  crn,  and  4.5  em*  in  deptli, 

A  eeeond  important  factor  in  these  ca.Heis  ig  chronic  bronchitis,  which  is 
present  in  a  large  proportion  and  really  causes  the  chief  synijitomffi*  A  third 
i(j  the  occurrence  of  emphysema,  which  is  ahnost  invariably  aKgoeiated  with 
long-stariding  cases  of  pneumonokoninsis.  Witli  the  changt^s  so  far  de*crilK»d, 
uiilesi*  llie  cirrhotic  area  is  unusually  extensive,  the  ciuse  nuiy  pn»sent  lli«* 
featurcM  of  chronic  bronchitis  with  emphysema,  but  finally  another  element 
corner  into  play.  In  the  fibroid  areas  softening  occurs,  probably  a  process  i>f 
necrosis  similar  to  that  by  which  s^oftenijig  is  priMJuced  in  fihrc^-myoniata  of 
the  uterus.  At  first  these  are  small  and  contain  a  dark  liquid.  Charcot  calls 
them  ulcires  du  puumtm.  They  rarely  attain  a  large  muh  unless  a  cx>inmimica* 
tion  iij  formal  with  the  bronchus,  in  which  case  they  may  bocomo  conterttfJ 
into  suppurating  cavities. 

Anthrarosis  and  Tuberculosis, — In  the  Penn^Wania  anthracite  diKlriH 
tulHirculosii^  is  relatively  less  common  among  (he  minors,  the  figums  for 
ten  yearj^  at  Scranton  for  male  a^hitts  being  3/M  per  cent  in  mine  workenw  9,97 
(H*r  cent  in  those  of  other  oiu-ujuitions  (W'ainwrtght ).  Cifddnuui  in  Uermany, 
Oliver  and  Trotter  in  England,  all  agree  upm  the  comparative  rarity  of  tub(*r- 
culoi^is  ainong  coal  miners.  Though  this  may  Ik^  attrihulwl  in  pari  to  Uiis 
improvtKl  ventilation  of  the  mine^,  it  has  also  proliably  ^mething  In  da 
with  the  Ic^  favorable  nsoil  offered  to  the  bacilli  in  a  long  inliltratcd  with 
coal  dust. 

The  jsiderrms  indnctnl  hy  the  oxide  of  iron  C4ius<n^  an  intens^titial  pni.^iiinoiiia 
similar  to  anthracosis.  Workerg  in  bra^  and  in  bronze  are  liable  lu  a  Uke 
affection. 

Chnliotsis,  due   '  posit  of  vi,  l^  foood 

in  the  Tnakers  of  nn  ,  particu  imd  aLi0  lo 

knife  and  axe  grinders  and  «ton<scnitler^  Anatomiealty*  thiji  fariD  ib  ehar- 
acterized  hy  the  production  of  nodnleg  of  various  size®,  which  are  rr  *  '  tht 
gR*atest  ditliculty  and  sometimes  prof^at  a  curiotu  irrayidi,  eir«n 
crvatalloid  appearance^ 
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Workers  in  flax  and  in  cotton,  and  grain-shovellers  are  also  subject  to 
these  chronic  interstitial  changes  in  the  lungs.  In  all  these  occupations,  as 
shown  by  Greenhow,  to  whose  careful  studies  we  owe  so  much  of  our  knowl- 
edge of  these  diseases,  the  condition  of  the  lung  may  ultimately  be  almost 
identical. 

Symptoms. — The  symptoms  do  not  come  on  until  the  patient  has  worked 
for  a  variable  number  of  years  in  the  dusty  atmosphere.  As  a  rule  there  are 
cough  and  failing  health  for  a  prolonged  period  of  time  before  complete  disa- 
bility. The  coincident  emphysema  is  responsible  in  great  part  for  the  short- 
ness of  breath  and  wheezy  condition  of  these  patients.  The  expectoration  is 
usually  muco-purulent,  often  profuse,  and  in  anthracosis  very  dark  in  color — 
the  so-called  "black  spit,''  while  in  chalicosis  there  may  be  seen  under  the 
microscope  the  bright  angular  particles  of  silica. 

Even  when  there  are  physical  signs  of  cavity,  tubercle  bacilli  are  not  neces- 
sarily, and  indeed  in  my  experience  are  not  usually  present.  It  is  remarkable 
for  how  long  a  time  a  coal-miner  may  continue  to  bring  up  sputum  laden  with 
coal  particles  even  when  there  are  signs  only  of  a  chronic  bronchitis.  Many 
of  the  particles  are  contained  in  the  cells  of  the  alveolar  epithelium.  In  these 
instances  it  appears  that  an  attempt  is  made  by  the  leucocytes  to  rid  the  lungs 
of  some  of  the  carbon  grains. 

The  diagnosis  of  the  condition  is  rarely  difficult ;  the  expectoration  is  usu- 
ally characteristic.  It  must  always  be  borne  in  mind  that  chronic  bronchitis 
and  emphysema  form  essential  parts  of  the  process  and  that  in  late  stages 
there  may  be  tuberculous  infection. 

The  treatment  of  the  condition  is  practically  that  of  chronic  bronchitis 
and  emphysema. 

V.     EMPHYSEMA. 

Definition. — The  condition  in  which  the  infundibular  passages  and  the 
alveoli  are  dilated  and  the  alveolar  walls  atrophied. 

A  practical  division  may  be  made  into  compensatory,  hypertrophic,  and 
atrophic  forms,  the  acute  vesicular  emphysema,  and  the  interstitial  forms. 
The  last  two  do  not  in  reality  come  under  the  above  definition,  but  for  con- 
venience they  may  be  considered  here. 

I.  Compensatory  Emphysema. 

WTienever  a  region  of  the  lung  does  not  expand  fully  in  inspiration,  either 
another  portion  of  the  lung  must  expand  or  the  chest  wall  sink  in  order  to 
occupy  the  space.  The  former  almost  invariably  occurs.  We  have  already 
mentioned  that  in  broncho-pneumonia  there  is  a  vicarious  distention  of  the 
air- vesicles  in  the  adjacent  healtliy  lobules,  and  the  same  happens  in  the 
neighborhood  of  tuberculous  areas  and  cicatrices.  In  general  pleural  adhe- 
sions there  is  often  compensatory  emphysema,  particularly  at  the  anterior 
margins  of  the  lung.  The  most  advanced  example  of  this  form  is  seen  in 
cirrhosis,  when  the  unaffected  hmg  increases  greatly  in  size,  owing  to  disten- 
tion of  the  air-vesicles.  A  similar  though  less  marked  condition  is  seen  in 
extensive  pleurisy  with  effusion  and  in  pneumothorax. 

At  first,  this  distention  of  the  air-vesicles  is  a  simple  physiological  process 
42 
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and  the  alveolar  walls  are  stretched  but  not  atrophied.  Ultimately,  hom^ever, 
in  uiaiiy  cases  they  waste  and  the  contiguous  air-cells  fuse,  producing  irm 
emphysema, 

IL  Hypebtrophio  Emphysema. 

The  large-lunged  emphysema  of  Jenner,  nUo  known  as  substantive  or 
idiopathic  emphysema,  m  a  well-marked  clinical  atfectioiu  eharacten»Hl  by 
eidargement  of  the  lungs,  due  to  distention  of  the  air-eells  and  atrophy  of 
their  walls,  and  clinically  by  imperfect  aeration  of  the  blood  and  more  or 
le^  markLHl  dy:*pna?a. 

Etiology, — Emphysema  is  the  result  of  persistently  high  intra-alveolar 
tension  acting  upon  a  eongenitally  weak  lung  tissue.  If  the  mechanical  viev^ 
as  to  its  origin,  which  have  prevailed  so  long,  were  true,  the  disea.<e  would 
certainly  be  much  more  ctnumon;  since  violent  respiratory  efforts,  beliereil  io 
be  the  essential  factor,  are  performed  by  a  majority  of  I  he  WTtrking  clrtssOA. 
Strongly  in  favor  of  the  view,  that  the  nutritive  change  in  the  air-cells  is  the 
primary  factor,  is  the  markedly  hereilitary  character  of  tlie  disease  ami  thtt 
frequency  with  which  it  starts  early  in  life.  These  are  two  points  upon  which 
scarcely  sutficient  stress  has  lieen  laid.  To  James  Jackson.  Jr,,  of  lioston.  we 
ewe  the  first  observations  on  the  liereiiitary  character  of  emphysema.  Work- 
ing under  Louis'  direction^  he  found  that  in  18  out  of  28  cases  one  or  iHitli 
parents  were  alfected- 

1  have  been  impressed  by  the  frequency  of  its  origin  in  childhood.  It 
may  follow  recurring  asthmatic  attacks  due  to  adenoid  vegetations.  It  may 
occur,  too,  in  several  members  of  the  same  family.  We  are  still  ignorant 
as  to  the  nature  of  this  congenital  pulmonary  weakTiess.  Cohnheim  thinks  it 
probably  due  to  a  defect  in  the  developmt-nt  of  the  elastic-tissue  fibres — a 
statement  wbicb  is  borne  out  by  Eppinger's  observations. 

Heightenctl  pressure  within  the  air-(.»ells  may  be  due  to  forcible  inspirntion 
or  expiration.  Much  discussion  has  taken  place  as  to  the  part  played  by  the^ 
two  acts  in  the  production  of  the  disease.  The  inspirator}'  thtrory  wa* 
advanced  by  Laennec  and  subse*iuently  mrKlifieil  by  Gairdncr,  who  hebl  that 
in  chronic  bronclfitis  areas  of  collapse  w^ere  induced,  and  compi»nsatnry  ili** 
tent  ion  took  place  in  the  adjawnt  lobules.  This  unquestionably  does  occur 
in  the  vicarious  or  com|)en^atory  emphysema,  but  it  priibably  is  not  a  factor 
of  mnch  moment  in  the  form  now  under  consiilcration.  The  expiratory  lluHm*, 
which  was  support erl  by  Mendelssohn  and  Jenner,  accounts  for  the  condition 
in  a  much  more  satisfactory  way.  In  all  straining  efforts  and  violent  attaclu 
of  coughing,  the  glottis  is  cIoschI  and  the  chest  walls  are  strongly  comprei^ 
by  muscular  efforts,  so  that  the  strain  is  thrown  upon  those  parts  of  the  lung 
least  pn>tet»ted,  as  the  apices  and  the  anterior  margins,  in  which  we  always 
find  the  emphysema  most  advanced.  The  sternum  and  costal  cartilages  grad* 
ually  yield  to  the  heightened  intrathoracic  pressure  and  are,  in  advanee<l  tmnes^ 
pushed  forward,  giving  the  characteristic  rotundity  to  the  thorax.  The  car- 
tilages gradually  become  calcified.  One  theory  of  the  disease  is  that  there  h  a 
graihud  enlargement  of  the  thorax  and  the  lungs  increadc  in  Tolume  to  fill 
up  the  space. 

Of  other  etiological  factors  occupation  is  the  most  important.  Tins  dti* 
ease  is  met  with  in  players  on  wind  instruments,  in  glass-blowers,  and  in 
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occupations  necessitating  heavy  lifting  or  straining.  Whooping-cough  and 
bronchitis  play  an  important  role,  not  so  much  in  the  changes  which  they 
induce  in  the  bronchi  as  in  consequence  of  the  prolonged  attacks  of 
coughing. 

Morbid  Anatomy. — The  thorax  is.  capacious,  usually  barrel-shaped,  and 
the  cartilages  are  calcified.  On  removal  of  the  sternum,  the  anterior  medias- 
tinum is  found  completely  occupied  by  the  margins  of  the  lungs,  and  the 
pericardial  sac  may  not  be  visible.  The  organs  are  very  large  and  have  lost 
their  elasticity,  so  that  they  do  not  collapse  either  in  the  thorax  or  when  placed 
on  the  table.  The  pleura  is  pale  and  there  is  often  an  absence  of  pigment, 
sometimes  in  patches,  termed  by  Virchow  albinism  of  the  lung.  To  the  touch 
they  have  a  peculiar,  downy,  feathery  feel,  and  pit  readily  on  pressure.  This 
is  one  of  the  most  marked  features.  Beneath  the  pleura  greatly  enlarged  air- 
vesicles  may  be  readily  seen.  They  vary  in  size  from  .5  to  3  mm.,  and  irregu- 
lar bulla?,  the  size  of  a  walnut  or  larger,  may  project  from  the  free  margins. 
The  best  idea  of  the  extreme  rarefaction  of  the  tissue  is  obtained  from  sec- 
tions of  a  lung  distended  and  dried.  At  the  anterior  margins  the  structure 
may  form  an  irregular  series  of  air-chambers,  resembling  the  frog^s  lung.  On 
careful  inspection  with  the  hand-lens,  remnants  of  the  interlobular  septa  or 
even  of  the  alveoli  may  be  seen  on  these  large  emphysematous  vesicles.  Though 
general,  the  distention  is  more  marked,  as  a  rule,  at  the  anterior  margins,  and 
is  often  specially  marked  at  the  inner  surface  of  the  lobe  near  the  root,  where 
in  extreme  cases  air-spaces  as  large  as  a  hen's  egg  may  sometimes  be  found. 
^Microscopically  there  is  seen  atrophy  of  the  alveolar  walls,  by  which  is  pro- 
duced the  coalescence  of  neighboring  air-cells.  In  this  process  the  capillary 
network  disappears  before  the  walls  are  completely  atrophied.  The  loss  of 
the  elastic  tissue  is  a  special  feature.  It  is  stated,  indeed,  that  in  certain 
cases  there  is  a  congenital  defect  in  the  development  of  this  tissue.  The  epi- 
thelium of  the  air-cells  undergoes  a  fatty  change,  but  the  large  distended  air- 
spaces retain  a  pavement  layer. 

The  bronchi  show  important  changes.  In  the  larger  tubes  the  mucous 
membrane  may  be  rough  and  thickened  from  chronic  bronchitis;  often  the 
longitudinal  lines  of  submucous  elastic  tissue  stand  out  prominently.  In 
the  advanced  cases  many  of  the  smaller  tubes  are  dilated,  particularly  when, 
in  addition  to  emphysema,  there  are  peri-bronchial  fibroid  changes.  Bron- 
chiectasis is  not,  however,  an  invariable  accompaniment  of  emphysema,  but, 
as  Laennec  remarks,  it  is  difficult  to  understand  why  it  is  not  more  common. 
Of  associated  morbid  changes  the  most  important  are  found  in  the  heart. 
The  right  chambers  are  dilated  and  hypertrophied,  the  tricuspid  orifice  is 
large,  and  the  valve  segments  are  often  thickened  at  the  edges.  In  advanced 
cases  the  cardiac  hypertrophy  is  general.  The  pulmonary  artery  and  its 
branches  may  be  wide  and  show  marked  atheromatous  changes. 

The  changes  in  the  other  organs  are  those  commonly  associated  with  pro- 
longed venous  congestion.  Pneumothorax  may  follow  the  rupture  of  an  em- 
physematous bleb. 

Symptoms. — The  disease  may  be  tolerably  advanced  before  any  special 
svmptoms  occur.  A  child,  for  instance,  may  be  somewhat  short  of  breath  on 
going  up-stairs  or  may  be  unable  to  run  and  play  as  other  children  without 
great  discomfort;  or,  perhaps,  has  attacks  of  slight  lividity*    Doubtl^s  much 
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fliffNirulH  upon  the  completeness  of  cardiac  compensation.  When  this  is  per- 
Uii'X,  there  may  be  no  special  interruption  of  the  pulmonary  circulation  and, 
i*x(^i]}i  with  violent  exertion,  there  is  no  interference  with  the  aeration  of  the 
lilofMl.  In  woll-niarked  cases  the  following  are  the  most  important  symptoms: 
DynptuEa,  which  may  be  felt  only  on  slight  exertion,  or  may  be  persistent,  and 
a^gravntcHl  by  intercurrent  attacks  of  bronchitis.  The  respirations  are  often 
harnh  and  wheezy,  and  expiration  is  distinctly  prolonged. 

CyanoHis  of  an  extreme  grade  is  more  common  in  emphysema  than  in 
otlujr  affections  with  the  exception  of  congenital  heart-disease.  So  far  as  I 
know  it  is  the  only  disease  in  which  a  patient  may  be  able  to  go  about  and 
(;v(?n  to  walk  into  the  hospital  or  consulting-room  with  a  lividity  of  startling 
intensity.  The  contrast  Ixitween  the  extreme  cyanosis  and  the  comparative 
comfort  of  the  patient  is  very  striking.  In  other  affections  of  the  heart  and 
lungs  associatcul  with  a  similar  degree  of  cyanosis  the  patient  is  invariably  in 
ImkI  and  usually  in  a  state  of  orthopnoea.  One  condition  must  be  here  referred 
to,  viz.,  the  extraordinary  cyanosis  in  cases  of  poisoning  by  aniline  products, 
which  is  in  most  part  due  to  the  conversion  of  the  haemoglobin  into  metluemo- 
globin. 

lirnnvhUis  with  associated  cough  is  a  frequent  symptom  and  often  the 
(lirtH't  cause  of  the  pulmonary  distress.  The  contrast  between  emphysematous 
patients  in  the  winter  and  summer  is  marked  in  this  respect.  In  the  latter 
tht\v  may  be  comfortable  and  able  to  attend  to  their  work,  but  with  the  cold 
and  changeable  weather  they  are  laid  up  with  attacks  of  bronchitis.  Finally, 
in  fai't,  the  two  conditions  l)ecome  inseparable  and  the  patient  has  persistently 
rnort*  or  loss  cough.  The  acute  bronchitis  may  produce  attacks  not  unlike 
astluna.  In  some  instances  this  is  true  spasmodic  asthma,  with  which  emphy- 
sema is  fnM|UcM»tly  asswiatinl. 

.\s  age  advam^es,  and  with  successive  attacks  of  bronchitis,  the  condition 
grows  slowly  worse.  In  hospital  practice  it  is  common  to  admit  patients  over 
sixty  with  well-marktHl  signs  of  advanced  emphysema.  The  affection  can 
gi»iu»rally  Iw  told  at  a  glanc»i» — the  rounded  shoulders,  barrel  chest,  the  thin 
yet  oftentimes  muscular  form,  and  sometimes,  I  think,  a  very  characteristic 
facial  oxpn^ssion. 

Thon^  is  another  group,  however,  of  younger  patients  from  twenty-five  to 
forty  years  of  agi*  who,  winter  after  winter,  have  attacks  of  intense  cyanosis  in 
inmstH|ueniv  of  an  aggravateti  bn^nchial  catarrh.  On  inquiry  we  find  that  the,^ 
jvitients  have  Ixvn  short -brt^athi^i  from  infancy,  and  they  belong,  I  believe, 
to  a  categi>ry  in  which  there  has  been  a  primar}-  defect  of  stnicrure  in  the 
lung  tissue. 

IMnsuwi.  Signs. — Insptciion, — The  thorax  is  markedly  altered  in  >hape; 
the  anioro-|Mwtorior  diameter  is  inon^asoil  and  may  l»e  even  greater  than  the 
hiteral.  so  that  the  elu^t  is  l»;irrel-sha|KNl.  The  aiMH^ininoe  i<  somewhat  as  if 
the  choxt  was  in  a  ivrmanont  inspiratory  T>o>ition.  The  sternum  and  o^i^tal 
i*Hrtilag\N  ar\^  pn^iuinent.  The  lower  zone  of  the  thonix  l^ii^ks  large  and  the 
inlennvital  si\»ii>^  an*  ir.uoh  widem^l.  particularly  in  tho  hyp^vhondriao  rvcions. 
TIh^  sternal  fovsi  is  divp,  tin*  elavio!t*<  >tan«!  'Uit  with  :m^t  pn-^minence,  and 
th**  mvk  ItH^ks  shorioiu\l  fn>m  th«*  elevation  of  the  th*>rax  and  the  stemnm. 
.V  rtwe  of  diiHtiM  venults  may  Iv  s^vn  alon;:  the  line  of  attachment  of  the  dia- 
phm^.    Though  this  is  common  in  emphysema*  it  is  by  no  means  peculiar 
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to  it  or  indeed  to  any  special  affection.  Andrew,  of  Bartholomew's  Hospital, 
and,  according  to  Duckworth,  Laycock  called  attention  to  it. 

The  curve  of  the  spine  is  increased  and  the  back  is  remarkably  rounded, 
so  that  the  scapulae  seem  to  be  almost  horizontal.  Mensuration  shows  the 
rounded  form  of  the  chest  and  the  very  slight  expansion  on  deep  inspiratior^. 
The  respiratory  movements,  which  may  look  energetic  and  forcible,  exercise 
little  or  no  influence.  The  chest  does  not  expand,  but  there  is  a  general  ele- 
vation. The  inspiratory  effort  is  short  and  quick ;  the  expiratory  movement  is 
prolonged.  There  may  be  retraction  instead  of  distention  in  the  upper  abdom- 
inal region  during  inspiration,  and  there  is  sometimes  seen  a  transverse  curve 
crossing  the  abdomen  at  the  level  of  the  twelfth  rib.  The  apex  beat  of  the 
lieart  is  not  visible,  and  there  is  usually  marked  pulsation  in  the  epigastric 
region.    The  cervical  veins  stand  out  prominently  and  may  pulsate. 

Palpation. — The  vocal  fremitus  is  somewhat  enfeebled  but  not  lost.  The 
apex  beat  can  rarely  be  felt.  There  is  a  marked  shock  in  the  lower  sternal 
region  and  very  distinct  pulsation  in  the  epigastrium.  Percussion  gives 
greatly  increased  resonance,  full  and  drum-like — what  is  sometimes  called 
hyperresonance.  The  note  is  not  often  distinctly  tympanitic  in  quality.  The 
percussion  note  is  greatly  extended,  the  heart  dulness  may  be  obliterated,  the 
upper  limit  of  liver  dulness  is  greatly  lowered,  and  the  resonance  may  extend 
to  the  costal  margin.  Behind,  a  clear  percussion  note  extends  to  a  much  lower 
level  than  normal.    The  level  of  splenic  dulness,  too,  may  be  lowered. 

On  auscultation  the  breath-sounds  are  usually  enfeebled  and  may  be 
masked  by  bronchitic  rales.  The  most  characteristic  feature  is  the  prolonga- 
tion of  the  expiration,  and  the  normal  ratio  may  be  reversed — i  to  1  instead 
of  1  to  4.  It  is  often  wheezy  and  harsh  and  associated  with  coarse  rales  and 
sibilant  rhonchi.  It  is  said  that  in  interstitial  emphysema  there  may  be  a 
friction  sound  heard,  not  unlike  that  of  pleurisy.  The  heart-sounds  are  usu- 
ally feeble  but  clear;  in  advanced  cases,  when  there  is  marked  cyanosis,  a 
tricuspid  regurgitant  murmur  may  be  heard.  Accentuation  of  the  pulmonary 
second  sound  may  be  present. 

Course. — The  course  of  the  disease  is  slow  but  progressive,  the  recurring 
attacks  of  bronchitis  aggravating  the  condition.  Death  may  occur  from  inter- 
current pneumonia,  either  lobar  or  lobular,  and  dropsy  may  supervene  from 
cardiac  failure.  Occasionally  death  results  from  overdistention  of  the  heart, 
with  extreme  cyanosis.  Duckworth  has  called  attention  to  the  occasional 
occurrence  of  fatal  haemorrhage  in  emphysema.  In  an  old  emphysematous 
patient  at  the  Montreal  General  Hospital  death  followed  the  erosion  of  a  main 
branch  of  the  pulmonary  artery  by  an  ulcer  near  the  bifurcation  of  the  trachea. 

Treatment. — Practically,  the  measures  mentioned  in  connection  with  bron- 
chitis should  be  employed.  In  children  with  asthma  and  emphysema  the  noso 
should  be  carefully  examined.  No  remedy  is  known  which  has  any  influence 
over  the  progress  of  the  condition  itself.  Bronchitis  is  the  great  danger  of 
these  patients,  and  therefore  when  possible  they  should  live  in  an  equable 
climate.  The  cases  do  well  in  southern  California  and  in  Egypt.  In  conse- 
quence of  the  venous  engorgement  they  are  liable  to  gastric  and  intestinal  dis- 
turbance, and  it  is  particularly  important  to  keep  the  bowels  regulated  and  to 
avoid  flatulency  which  often  seriously  aggravates  the  dyspnopa.  Patients  who 
come  into  the  hospital  in  a  state  of  urgent  dyspnoea  and  lividity,  with  great 
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engorgement  of  the  veins,  particularly  if  they  are  young  and  vigorouSy  should 
be  bled  freely.  On  more  than  one  occasion  I  have  saved  the  lives  of  persons  in 
this  condition  by  venesection.  Inhalation  of  oxygen  may  be  used  and  the  reme- 
dies given  already  mentioned  in  connection  with  bronchitis.  Strychnine  will 
be  found  specially  useful. 

III.  Atrophic  Emphysema. 

This  is  really  a  senile  change  and  is  called  by  Sir  William  Jenner  small- 
lunged  emphysema.  It  is  really  a  primary  atrophy  of  the  lung,  coming  on 
in  advanced  life,  and  scarcely  constitutes  a  special  affection.  It  occurs  in 
"  withered-looking  old  persons  "  who  may  perhaps  have  had  a  winter  cougli 
and  shortness  of  breath  for  years.  In  striking  contrast  to  the  essential  hyper- 
trophic emphysema,  the  chest  in  this  form  is  small.  The  ribs  are  obliquely 
placed,  the  decrease  in  the  diameter  being  due  to  greatly  increased  obliquity 
in  the  position  of  the  ribs.  The  thoracic  muscles  are  usually  atrophied.  In 
advanced  cases  of  this  affection  the  lung  presents  a  remarkable  appearance, 
being  converted  into  a  series  of  large  vesicles,  on  the  walls  of  which  the  rem- 
nants of  air-cells  may  be  seen.    It  is  a  condition  for  which  nothing  can  be  done. 

IV.  Acute  Vesicular  Emphysema. 

When  death  occurs  from  bronchitis  of  the  smaller  tubes,  or  from  cyanosis 
when  strong  inspiratory  efforts  have  been  made,  the  lungs  are  large  in  volume 
and  the  air-cells  are  much  distended.  Clinically,  this  condition  may  occur 
rapidly  in  cases  of  cardiac  asthma  and  angina  pectoris.  The  lungs  are  volu- 
minous, the  area  of  pulmonary  resonance  is  much  increased,  and  on  ausculta- 
tion there  are  heard  everywhere  piping  rales  and  prolonged  expiration.  It  is 
the  condition  to  which  von  Basch  has  given  the  names  Lungenschwellung  and 
Lungenstarrheit.    A  similar  condition  may  follow  pressure  on  the  vagi. 

V.  Interstitial  Emphysema. 

In  this  form  beads  of  air  are  seen  in  the  interlobular  and  subpleural  tis- 
sue; sometimes  they  form  large  bullae  beneath  the  pleura.  A  rare  event  is 
rupture  close  to  the  root  of  the  lung,  and  the  passage  of  air  along  the  trachea 
into  tlie  subcutaneous  tissues  of  the  neck.  After  tracheotomy  just  tlie  reverse 
may  occur  and  the  air  may  pass  from  the  tracheotomy  wound  along  the  wind- 
pipe and  bronchi  and  appear  beneath  the  surface  of  the  pleura.  From  this 
interstitial  emphysema  spontaneous  pneumothorax  may  arise  in  healthy  per- 
sons. 

VI.     GANGRENE    OF    THE    LUNG. 

Etiology. — Gangrene  of  the  lung  is  not  an  affection  per  se,  but  occurs  in 
a  variety  of  conditions  when  necrotic  areas  undergo  putrefaction.  It  is  not 
easy  to  say  why  sphacelus  should  occur  in  one  case  and  not  in  another,  as 
the  germs  of  putrefaction  are  always  in  the  air-passa«rt»s,  and  yet  necrotic 
territories  rarely  l>ecome  gangrenous.  Total  obstruction  of  a  pulmonary 
artery,  as  a  rule,  causes  infarction,  and  the  area  shut  off  does  not  often, 
though  it  may,  sphacelate.  Another  factor  would  seem  to  be  nece^sarj' — 
probably  a  lowered  tissue  resistance,  the  result  of  general  or  local  causes.     It 


DISEASES  OF  THE  LUNOS.  639 

is  met  with  (1)  as  a  sequence  of  lobar  pneumonia.  This  rarely  occurs  in  a 
previously  healthy  person — more  commonly  in  the  debilitated  or  in  the  dia- 
betic subject.  (2)  Gangrene  is  very  prone  to  follow  the  aspiration  pneumonia, 
since  the  foreign  particles  rapidly  undergo  putrefactive  changes.  Of  a  similar 
nature  are  the  cases  of  gangrene  due  to  perforation  of  cancer  of  the  oesophagus 
into  the  lung  or  into  the  bronchus.  (3)  The  putrid  contents  of  a  bronchiec- 
tatic,  more  commonly  of  a  tuberculous,  cavity  may  excite  gangrene  in  the 
neighboring  tissues.  The  pressure  bronchiectasis  following  aneurism  or  tumor 
may  lead  to  extensive  sloughing.  (4)  Gangrene  may  follow  simple  embolism 
of  the  pulmonary  artery.  More  commonly,  however,  the  embolus  is  derived 
from  a  part  which  is  mortified  or  comes  from  a  focus  of  bone  disease.  In 
typhus  and  in  typhoid  fever  gangrene  of  the  lung  may  follow  thrombosis  of  one 
of  the  larger  branches  of  the  pulmonary  artery.  A  case  occurred  in  my  wards 
in  October,  1897,  in  connection  with  a  typhoid  septicaemia.  Typhoid  bacilli 
were  isolated  from  the  lung.  Lastly,  gangrene  of  the  lung  may  occur  in  con- 
ditions of  debility  during  convalescence  from  protracted  fever — occasionally, 
indeed,  without  our  being  able  to  assign  any  reasonable  cause. 

Morbid  Anatomy. — Laennec,  who  first  accurately  described  pulmonary 
gangrene,  recognized  a  diffuse  and  a  circumscribed  form.  The  former,  though 
rare,  is  sometimes  seen  in  connection  with  pneumonia,  more  rarely  after  oblit- 
eration of  a  large  branch  of  the  pulmonary  artery.  It  may  involve  the  greater 
part  of  a  lobe,  and  the  lung  tissue  is  converted  into  a  horribly  offensive  green- 
ish-black mass,  torn  and  ragged  in  the  centre.  In  the  circumscribed  form  there 
is  well-marked  limitation  between  the  gangrenous  area  and  the  surrounding  tis- 
sue. The  focus  may  be  single  or  there  may  be  two  or  more.  The  lower  lobe 
is  more  commonly  affected  than  the  upper,  and  the  peripheral  more  than  the 
central  portion  of  the  lung.  A  gangrenous  area  is  at  first  uniformly  greenish- 
brown  in  color ;  but  softening  rapidly  takes  place  with  the  formation  of  a  cavity 
with  shreddy,  irregular  walls  and  a  greenish,  offensive  fluid.  The  lung  tissue 
in  the  immediate  neighborhood  shows  a  zone  of  deep  congestion,  often  consoli- 
dation, and  outside  this  an  intense  oedema.  In  the  embolic  cases  the  plugged 
artery  can  sometimes  be  found.  When  rapidly  extending,  vessels  may  be 
opened  and  a  copious  haemorrhage  ensue.  Perforation  of  the  pleura  is  not 
uncommon.  The  irritating  decomposing  material  usually  excites  the  most 
intense  bronchitis.  Embolic  processes  are  not  infrequent.  There  is  a  remark- 
able association  in  some  cases  between  circumscribed  gangrene  of  the  lung  and 
abscess  of  the  brain.  It  has  been  referred  to  under  the  section  on  bron- 
chiectasis. 

Symptoms  and  Course. — Usually  definite  symptoms  of  local  pulmonary 
disease  precede  the  characteristic  features  of  gangrene.  These,  of  course,  are 
very  varied,  depending  on  the  nature  of  the  trouble.  The  sputum  is  very  char- 
acteristic. It  is  intensely  fetid — usually  profuse — and,  if  expectorated  into 
a  conical  glass,  separates  into  three  layers — a  greenish-brown,  heavy  sediment ; 
an  intervening  thin  liquid,  which  sometimes  has  a  greenish  or  a  brownish  tint ; 
and,  on  top,  a  thick,  frothy  layer.  Spread  on  a  glass  plate,  the  shreddy  debris 
of  lung  tissue  can  readily  be  picked  out.  Even  large  fragments  of  lung  may 
be  coughed  up.  Robertson,  of  Onancock,  Va.,  sent  me  one  several  centimetres 
in  length,  which  had  been  expectorated  by  a  lad  of  eighteen,  who  had  severe 
gangrene  and  recovered.     Microscopically,  elastic  fibres  are  found  in  abun- 
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tlijnce,  witfi  graruihir  nmltcr,  pigment  grains,  fatty  crystals,  bacteria,  ami 
lt?|i(ollirix.  11  i**  stated  ihal  elastic  (issue  h  sometimes  ab,^nt,  but  I  have 
never  met  with  mich  an  instance.  The  peculiar  plug^s  of  sputum  which  occur 
in  bronchiectujiy  are  not  found.  Blood  in  often  present,  and,  as  a  rule,  is  much 
altered,  Tfie  .spuluin  has,  in  a  majfjrity  of  the  cases,  an  intensely  fetid  odur, 
which  is  cammuoicated  to  the  breath  and  may  permeate  the  entire  room.  It 
is  ninch  more  olTensive  than  in  fetid  bronchitis  or  in  abscess  of  the  hmg.  Tlw» 
fetor  is  particularly  marked  when  there  is  free  communication  lM?tween  tlie 
gangrenous  cavities  and  the  lironehi.  On  several  occasions  1  havt»  fi»und»  pa*l 
mortenu  local i/rrl  gangrene,  wliieh  had  been  unsusi>ecteil  during  life,  oad  in 
which  there  had  been  no  fetor  of  the  breath. 

The  physical  gigns,  wlien  extensive  destruction  has  occurred,  are  tboee 
of  cavity,  but  the  limited  circumscribed  areas  may  be  difficult  to  detect. 
Bronchitis  is  always  present. 

Among  the  general  symptoms  may  be  mentione*d  fever,  usually  of  moder«tc 
grade;  the  pulse  m  rapid,  and  ver)^  often  the  constitutional  depression  is  severe. 
But  the  only  s].K*eial  features  indicative  of  gangrene  are  the  sputa  and  the 
fetor  of  the  breath.  The  patient  generally  sinks  from  exhauj^tion.  Fittid 
hicmftrrbnge  may  ensue. 

Treatment. — The  treatment  of  gangrene  is  very  unsatisfactory.  The  indi* 
cations,  or  course,  are  to  disinfwt  the  gangrenous  area,  but  this  is  often  impos- 
sible. An  antiseptic  spray  of  curlK>lie  acid  nmy  be  employed.  A  good  plan 
is  for  the  patient  to  use  over  the  mouth  and  nose  an  inhaler,  which  may  be 
charge<l  with  a  solution  of  carholic  aci<l  or  with  guaiacol;  the  latter  drug  ha« 
&\m  been  used  hypodermically,  with,  it  is  said,  happy  results  in  removing  the 
odor.  If  the  signs  nf  cavity  arc  distinct  an  attempt  should  be  made  to  cleanBO 
it  by  direct  injections  of  an  antiseptic  solution.  If  thr  patient*s  condition  u 
gi>od  and  the  gangrenous  region  can  be  localized,  surgical  interference  may  be 
indicated.  Successful  cases  have  been  reported.  The  general  condition  of 
the  patient  is  always  such  as  to  dcnmnd  the  greatest  care  in  the  matter  of 
diet  and  nursing. 


Vn.     ABSCESS    OP    THE    liUNO. 

Etiology. — Suppuration  occurs  in  the  lung  under  the  following  conditinnji: 
(1)  .\s  a  se<|uen<'e  of  intiammatron,  either  lobar  or  lobvdar.  Apart  from  the 
purulent  infiltration  this  is  unquestionably  rare,  and  even  in  lobar  pneumonia 
the  abscesses  are  of  small  size  and  usually  involve,  as  Addison  remarkc<l.  fev* 
cral  [i^iints  at  the  same  time.  On  the  other  hand,  abscess  formation  ii 
extremely  fre<juent  in  the  deglutition  and  aspiration  forms  of  lobular  pneu- 
mtmia.  After  wounds  of  the  neck  or  operations  upon  the  throat,  in  suppdm- 
tive  disease  of  the  nose  or  lar}Tix,  occasionally  even  of  the  ear  (Volkmann), 
infective  particles  reach  the  bmnchial  tubes  by  aspiration  and  excite  an  intense 
inflammation  which  often  ends  in  abscess.  Cancer  of  the  cesophagiis,  [»erft>. 
rating  the  rmt  of  the  lung  or  into  the  bronchi,  may  produce  extensive  suppum- 
tion-  The  abscesses  var)^  in  size  from  a  walnut  to  an  orange,  and  have  rag^^ 
and  irregtdar  walls,  and  purulent,  sometimes  necrotic,  contents. 

{2)  Embolic,  so-calle^]  metastatic,  abscesses,  the  result  of  infective  emboli^ 
are  extremely  conmion  in  pyapmia.    They  may  be  numerous  and  pre-sent  rtry 
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definite  characters.  As  a  rule  they  are  superficial,  beneath  the  pleura,  and 
often  wedge-shaped.  At  first  firm,  grayish-red  in  color,  and  surrounded  by  a 
zone  of  intense  hypersBtiia,  suppuration  soon  follows  with  the  formation  of  a 
definite  abscess.  The  pleura  is  usually  covered  with  greenish  lymph,  and  per- 
foration sometimes  takes  place  with  the  production  of  pneumothorax. 

(3)  Perforation  of  the  limg  from  without,  lodgment  of  foreign  bodies,  and, 
in  the  right  lung,  perforation  from  abscess  of  the  liver  or  a  suppurating  echino- 
coccus  cyst  are  occasional  causes  of  pulmonary  abscess. 

(4)  Suppurative  processes  play  an  important  part  in  chronic  pulmonary 
tuberculosis,  many  of  the  symptoms  of  which  are  due  to  them. 

Symptoms. — Abscess  following  pneumonia  is  easily  recognized  by  an  aggra- 
vation of  the  general  symptoms  and  by  the  physical  signs  of  cavity  and  the 
characters  of  the  expectoration.  Embolic  abscesses  can  not  often  be  recognized, 
and  the  local  symptoms  are  generally  masked  in  the  general  pyaemic  manifes- 
tations. The  characters  of  the  sputum  are  of  great  importance  in  determining 
<he  presence  of  abscess.  The  odor  is  offensive,  yet  it  rarely  has  the  horrible 
fetor  of  gangrene  or  of  putrid  bronchitis.  In  the  pus  fragments  of  lung  tissue 
can  be  seen,  and  the  elastic  tissue  may  be  very  abundant.  The  presence  of  this 
with  the  physical  signs  rarely  leaves  any  question  as  to  the  nature  of  the 
trouble.  Embolic  cases  usually  run  a  fatal  course.  Recovery  occasionally 
occurs  after  pneumonia.  In  a  case  following  typhoid  fever  which  I  saw  at 
the  Garfield  Hospital,  Kerr  removed  two  ribs  and  found  free  in  the  pus  of 
a  localized  empyema  a  sequestered  piece  of  lung,  the  size  of  the  palm  of  the ' 
hand,  which  had  sloughed  off  clearly  from  the  lower  lobe.  The  patient  made 
a  good  recovery. 

Medicinal  treatment  is  of  little  avail  in  abscess  of  the  lung.  When  well 
defined  and  superficial,  an  attempt  should  always  be  made  to  open  and  drain 
it.    A  number  of  successful  cases  have  already  been  treated  in  this  way. 

Vni.     NEW    GROWTHS    IN    THE    LUNGS. 

Etiolosry  and  Morbid  Anatomy. — While  primary  tumors  are  rare,  second- 
ary growths  are  not  uncommon. 

Carcinoma  is  the  most  common  primary  form.  Endothelium  and  sarcoma 
are  less  frequently  met  with. 

The  secondary  growths  may  be  of  various  forms.  Most  commonly  they 
follow  tumors  in  the  digestive  or  genito-urinary  organs  or  on  the  breast ;  not 
infrequently  also  tumors  of  the  bone.  There  may  be  scirrhus,  epithelioma, 
colloid,  melano-sarcoma,  fibroma,  enchondroma,  or  osteoma.  The  lungs  may 
be  extensively  involved  in  Hodgkin's  disease. 

Primary  cancer  or  sarcoma  usually  involves  only  one  lung.  The  second- 
ary growths  are  distributed  in  both.  The  primary  growth  generally  forms  a 
large  mass,  which  may  occupy  the  greater  part  of  a  lung.  Necrosis  and  cavity 
formation  may  occur.  In  the  diffuse  cancerous  growth  the  condition  may 
resemble  a  tuberculous  pneumonia.  A  miliary  type  of  growth  has  been  de- 
scribed. Occasionally  the  secondary  growths  are  solitary  and  confined  chiefly 
to  the  pleura.  The  metastatic  growths  are  nearly  always  disseminated.  Occa- 
sionally they  occupy  a  large  portion  of  the  pulmonary  tissue.  In  a  case  of 
colloid  cancer  secondary  to  cancer  of  the  pancreas,  I  found  both  lungs  volu- 
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minous,  heavy,  only  slightly  crepitant,  and  wciipied  by  circular  traiii»lticeiit 
masses,  varying  in  size  from  a  pua  to  a  large  walnut. 

There  are  numerous  accessory  le:«ions  in  the  pulmonary  new  growtba. 
There  may  he  pleurisy*  either  cancerous  or  sero- fibrinous.    The  effusion  may 

hirmorrhagie,  but  in  WW  eases  of  cancer,  primary  or  secondary,  of  the 
iiings  and  pleura  analyzed  by  Moutard-Martin,  hemorrhagic  effusion  oc^curred 
m  only  12  per  cent  The  tracheal  and  bronchial  glands  are  usually  atfected, 
the  cervical  glands  not  infrequently,  and  occasionally  even  the  inguinal. 

The  disease  is  most  common  in  the  middle  period  of  life.  The  primary 
cancer  is  much  more  frequent  in  men  (73  per  cent,  Piissler),  but  secondary 
cancer  ia  much  more  common  in  women.  Tlie  conditions  which  predispoj?e  to 
it  are  quite  unknown.  It  is  a  remarkable  fact  that  the  workers  in  the  Sehnoe- 
erg  cobalt  mines  are  very  liable  to  primary  cancer  of  the  lungs.  It  is  stated 
that  in  this  region  a  considerable  proportion  of  all  deaths  in  persons  over 
forty  are  due  (o  this  disease. 

Symptoms. — The  clinical  features  of  neophisms  of  the  lungs  are  by  no 
means  distinct ive»  particularly  in  the  case  of  primary  growths.  The  patient 
may,  indited,  as  nottxl  by  Walshe,  present  no  symptoms  pointing  to  intra- 
thoracic disea-se.  Among  the  more  important  symptoms  are  pain,  particularly 
when  the  pleura  is  involved;  dyspnoea,  which  is  apt  to  be  pai*oxysinal  when  due 
to  pressure  upon  the  trachea;  cough,  which  may  l>e  dry  and  painful  and  accom- 
panied by  the  e\|>eetorati(m  of  a  dark  mut-oid  sputum.  This  sf>-called  prune- 
juice  expectoration,  which  was  present  10  tmies  in  18  cases  of  primary  cancer 
of  the  lung,  was  thought  by  Stokes  to  he  of  great  diagnostic  value. 

In  many  instances  there  are  signs  of  com  precision  of  the  large  veins,  pro- 
ducing lividity  of  the  face  and  upi>er  extremities,  or  wcasionally  of  only  one 
arm.  Compression  of  the  trachea  and  bn^nchi  may  give  rise  to  urgent 
dyspuciea.  The  heart  may  be  pushed  over  to  the  opposite  side.  The  pneumo- 
stric  and  recurrent  laryngeal  nerves  are  txicasionallv  involved  in  the 
}wth. 

Physical  Sigxs. — ^The  patient,  according  to  Walshe,  usually  lies  on  the 
affected  side.  On  inspection  this  side  nniy  be  enlarged  and  immobile  and  Dm 
intercostal  spaces  are  obliterated.  This  is  nu^re  commonly  due  to  the  elTuttinQ 
than  to  the  growth  itself.  The  cTtemal  lymph-glands  nuiy  Ik?  enhu_  '  i- 
tieularly  the  clavicular.    The  signs,  on  |x^ixnission  and  auscultation,  ii;  1, 

Je|>ending  much  upon  the  presence  or  ahscnci*  of  tluid.  Signs  of  cons*>hdatioii 
iiu^,  of  i'ourse,  present;  the  tactile  fremitus  is  absent  and  the  hreath-soundo 
are  usufttly  diminished  in  intensity.  Oecaaionally  there  is  typical  bronchial 
breathing.  x\mong  other  symptoms  may  Ih^  mentioned  fever,  which  is  pre>!ienf 
in  a  fcrtain  number  of  cases.  Emaciation  is  not  necessarily  extreme.  The 
duration  of  the  disease  is  from  six  to  eight  months.  Occasronally  it  mud  a 
very  acute  course,  as  noted  by  Carswell.  Cases  are  reported  in  which  daalh 
occurred  in  a  month  or  six  weeks,  and  in  one  instance  (Jaccoud)  the  patieal 
diinl  in  a  Wix?k  fronj  the  onset  of  the  symptoms. 

Diagnotit.^ — In  secondary  growths  this  is  not  difficult     The 
of  pulmonary  gjTnptoms  within  a  year  or  two  after  the  removal  of  a 
of  the  breast,  or  after  the  1  "on  nf  a  limb  for  •  * 

of  similar  symptoms  in  c*r  i  with  tuim'er  of  t  iic 

or  of  tbt  rectunu  would  be  ejftremely  sugge^ive.    In  primary  cans  the  ttm* 
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lateral  involvement,  the  anomalous  character  of  the  physical  signs,  the  occur- 
rence of  prune-juice  expectoration,  the  progressive  wasting,  and  the  secondary 
involvement  of  the  cervical  glands  are  the  important  points  in  the  diagnosis. 


E.    DISEASES  OF  THE  PLEURA. 

L    ACUTE   PLEURISY. 

Anatomically,  the  cases  may  be  divided  into  dry  or  adhesive  pleurisy  and 
pleurisy  with  effusion.  Another  classification  is  into  primary  or  secondary 
forms.  According  to  the  course  of  the  disease,  a  division  may  be  made  into 
acute  and  chronic  pleurisy,  and  as  it  is  impossible,  at  present,  to  group  the 
various  forms  etiologically,  this  is  perhaps  the  most  satisfactory  division.  The 
following  forms  of  acute  pleurisy  may  be  considered : 

I.  Fibrinous  or  Plastic  Pleurisy. 

In  this  the  pleural  membrane  is  covered  by  a  sheeting  of  lymph  of  variable 
thickness,  which  gives  it  a  turbid,  granular  appearance,  or  the  fibrin  may 
exist  in  distinct  layers.  It  occurs  (1)  as  an  independent  affection,  following 
cold  or  exposure.  This  form  of  acute  plastic  pleurisy  without  fluid  exudate 
is  not  common  in  perfectly  healthy  individuals.  Cases  are  met  with,  however, 
in  which  the  disease  sets  in  with  the  usual  symptoms  of  pain  in  the  side  and 
slight  fever,  and  there  are  the  physical  signs  of  pleurisy  as  indicated  by  the  fric- 
tion. After  persisting  for  a  few  days,  the  friction  murmur  disappears  and  no 
exudation  occurs.  Union  takes  place  between  the  membranes,  and  possibly  the 
pleuritic  adhesions  which  are  found  in  such  a  large  percentage  of  all  bodies 
examined  after  death  originate  in  these  slight  fibrinous  pleurisies. 

Fibrinous  pleurisy  occurs  (2)  as  a  secondary  process  in  acute  diseases  of 
the  lung,  such  as  pneumonia,  which  is  always  accompanied  by  a  certain  amount 
of  pleurisy,  usually  of  this  form.  Cancer,  abscess,  and  gangrene  also  cause 
plastic  pleurisy  when  the  surface  of  the  lung  becomes  involved.  This  condition 
is  specially  associated  in  a  large  number  of  cases  with  tuberculosis.  Pleural 
pain,  stitch  in  the  side,  and  a  dry  cough,  with  marked  friction  sounds  on  aus- 
cultation are  the  initial  phenomena  in  many  instances  of  phthisis.  The  signs 
are  usually  basic,  but  Burney  Yeo  has  recently  called  attention  to  the  fre- 
quency with  which  they  occur  at  the  apex. 

II.  Sero-fibrinous  Pleurisy. 

In  a  majority  of  cases  of  inflammation  of  the  pleura  there  is,  with  the 
fibrin,  a  variable  amount  of  fluid  exudate,  which  produces  the  condition  known 
as  pleurisy  with  effusion. 

Etiolosnr* — Of  194  cases  in  fifteen  years  in  my  wards,  there  were  161  males 
and  33  females.  Under  twenty  years  of  age  there  were  20  patients;  18  were 
over  sixty  years  of  age.  The  greatest  number  was  in  the  fifth  decade,  59. 
Cold  acts  as  a  predisposing  agent,  which  permits  the  action  of  various  micro- 
organisms. We  have  not  yet,  however,  brought  all  the  acute  pleurisies  into 
the  category  of  microbic  affections,  and  the  fact  remains  that  pleurisy  does 
follow  with  great  rapidity  a  sudden  wetting  or  a  chill.     A  majority  of  the 
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cases  are  tulaTciiloys.  This  view  U  based  uixm:  (1)  Po!*t-morteiii  evidence. 
Tuberclas  have  been  found  in  acute  cases,  thought  to  have  been  rbemiiatic  or 
due  to  cold.  (2)  Th(^  not  infruquoni  presence  of  tuberculous  lesions,  ofU;n 
lak^nt,  in  the  lung  or  elsewhere.  (3)  Tfie  clinracter  of  the  exudate.  If  coagu- 
iati?d  and  the  coaguhim  digested  and  eentrifugalizeil  (Inot^eopy),  tubercle 
bacilli  are  frequently  f*iund.  Injected  into  a  guinea  pig,  in  amounts  of  15  iv. 
or  more,  tiiberculosi.s  followcnl  in  0*3  per  ceiit  (  Eiehhori^t).  The  eyto-diagnosis 
show.s  that  ati  in  other  tuberenbuii  exudates  tlie  jiiono-nuclear  k'un3cyk»«  pn** 
ilominate.  (4)  The  tubcrculm  reaction  is  given  in  a  consideralile  percentage 
of  the  cases.  (5)  The  subsequent  history.  Of  90  eases  of  acute  pleurisy 
which  had  been  under  the  observation  of  II.  I.  Bf>wditch  between  1840  and 
1ST9,  3*i  ditnl  of  or  had  phthisis.  Among  130  patients  with  primary  pleurisy 
with  effusion.  foUowetl  for  a  p<^riod  of  i^evfm  years  by  Hedges,  40  per  cent 
became  tuljcrculous. 

Of  300  unc^jmplicated  eases  of  pleural  effusion  in  the  Massachusetts  Gen* 
eral  Hospital,  folbiwetl  by  R,  C  Cabot,  the  subsequent  history  was  ascertainiMl 
in  221 ;  followed  five  years  until  death  or  phtbisis,  117;  well  after  ^ive  years,  9<i. 

In  172  of  our  eases  of  pleurisy  with  elfusiou  Haninian  got  reports  from  88; 
of  these  18  were  living  and  well,  30  later  became  tulierculous,  in  2  the  result 
was  questionable,  and  8  died  of  other  diseases.  Twelve  of  the  HS  had  tuljerele 
bacilli  in  the  sputum  while  in  the  hospital  without  discoverable  pnltnonary 
lesion;  3  of  the  12  are  living  and  well;  in  8  the  signs  bocauie  well  markiHl; 
one  died  of  unknowTi  cause.  Hamiuan  has  eollectal  5t>2  eases  (including  our 
own)  in  which  the  subsequent  history  was  sought;  of  these  1(>7,  29.7  per  cent, 
bwrame  tul^ercnlous, 

Bactfriologt/  of  Acute  Pleuristf. — From  a  bacteriological  standpoint  we  may 
recognize  thrcH>  groups  of  eases,  caused  l>y  the  tubercle  bacillus,  the  pneuuio^ 
cix?cuft,  and  the  streptococcus,  respectively.  ■ 

Bmillus  tuhercvloMs  is  present  in  a  very  large  proportion  of  all  Ga;$^ 
of  primary  or  so-called  idiojmthie  pleurisy.  The  exudate  is  usually  st4?rile 
on  cover-slips  or  in  the  culture  and  inmndation  tests  made  in  the  ordinary 
way,  as  the  bacilli  are  very  scanty.  It  has  been  demonstrated  clearly  tliat 
a  large  amount  of  the  exudate  must  be  taken  to  make  the  test  complete,  either 
in  cultures  or  in  the  inoculation  of  animals.  Eichhorst  found  that  more  than 
C2  pi»r  cent  were  demonstrated  as  tuberculous  when  as  much  as  15  cc.  of  the 
exudate  was  inoculated  into  test  animals,  while  less  than  10  per  cent  of  ibe 
cases  showTHi  tul^erculosis  when  only  1  ec.  of  the  exudate  was  use<l.  This  is  a 
point  to  which  observers  should  pay  very  special  attention.  IjC  Damany  ha* 
recently  in  55  primar}^  pleurisies  demonstrated  the  tuberculous  character  of 
all  but  4,  He  has  lu^  large  (piantities  of  the  fluid  for  his  inoculation 
experiments. 

The  pneumococcus  pleurisy  is  almost  always  secondary  to  a  focus  of  inflam- 
mation in  the  Inng.  It  may,  however,  be  primary.  The  exudate  is  nsuallv 
purulent  and  the  outlook  is  very  favorable. 

The  streptococcus  pleurisy  is  the  typical  septic  form  which  may  omir 
either  from  direct  infection  of  the  pleura  through  the  lun^  in  lironeluvpneu- 
monia,  or  in  cases  of  streptococcus  pneumonia;  in  other  instances  it  follows 
infection  of  more  distant  parts.  The  acute  streptococcus  pleurisy  is  tho  most 
serious  and  fatal  of  all  forms. 
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Among  other  bacteria  which  have  been  found  are  the  staphylococcus,  Fried- 
lander's  bacillus,  the  typhoid  bacillus,  and  the  diphtheria  bacillus. 

Morbid  Anatomy. — In  sero-fibrinous  pleurisy  the  serous  exudate  is  abun- 
dant and  the  fibrin  is  found  on  the  pleural  surfaces  and  scattered  through 
the  fluid  in  the  form  of  flocculi.  The  proportions  of  these  constituents  vary 
a  great  deal.  In  some  instances  there  is  very  little  membranous  fibrin;  in 
others  it  forms  thick,  creamy  layers  and  exists  in  the  dependent  part  of  the 
fluid  as  whitish,  curd-like  masses.  The  fluid  of  sero-fibrinous  pleurisy  is  of 
a  lemon  color,  either  clear  or  slightly  turbid,  depending  on  the  number  of 
formed  elements.  In  some  instances  it  has  a  dark-brown  color.  The  micro- 
scopical examination  of  the  fluid  shows  leucocytes,  occasional  swollen  cells, 
which  may  possibly  be  derived  from  the  pleural  endothelium,  shreds  of  fibril- 
lated  fibrin,  and  a  variable  number  of  red  blood-corpuscles.  On  boiling,  the 
fluid  is  found  to  be  rich  in  albumin.  Sometimes  it  coagulates  spontaneously. 
Its  composition  closely  resembles  that  of  blood-serum.  Cholesterin,  uric  acid, 
and  sugar  are  occasionally  found.  The  amount  of  the  effusion  varies  from 
i  to  4  litres. 

The  lung  in  acute  sero-fibrinous  pleurisy  is  more  or  less  compressed.  If 
the  exudation  is  limited  the  lower  lobe  alone  is  atelectatic ;  but  in  an  extensive 
effusion  which  reaches  to  the  clavicle  the  entire  lung  will  be  found  lying  close 
to  the  spine,  dark  and  airless,  or  even  bloodless — i.  e.,  carnified. 

In  large  exudations  the  adjacent  organs  are  displaced ;  the  liver  is  depressed 
and  the  heart  dislocated.  With  reference  to  the  position  of  the  heart,  the  fol- 
lowing statements  may  be  made,  based  on  a  number  of  observations  both  in 
pneumothorax  and  in  lajge  effusion:  (1)  Even  in  the  most  extensive  left-sided 
exudation  there  is  no  rotation  of  the  apex  of  the  heart,  which  in  no  case  was 
to  the  right  of  the  mid-sternal  line;  (2)  the  relative  position  of  the  apex  and 
base  is  usually  maintained;  in  some  instances  the  apex  is  lifted,  in  others  the 
whole  heart  lies  more  transversely;  (3)  the  right  chambers  of  the  heart  occupy 
the  greater  portion  of  the  front,  so  that  the  displacement  is  rather  a  definite 
dislocation  of  the  mediastinum,  with  the  pericardium,  to  the  right,  than  any 
special  twisting  of  the  heart  itself;  (4)  the  kink  or  twist  in  the  inferior  vena 
cava  described  by  Bartels  was  not  present  in  any  of  the  cases. 

Symptoms. — Prodromes  are  not  uncommon,  but  the  disease  may  set  in 
abruptly  with  a  chill,  followed  by  fever  and  a  severe  pain  in  the  side.  In 
very  many  cases,  however,  the  onset  is  insidious,  particularly  in  children  and 
in  elderly  persons.  A  little  dyspnoea  on  exertion  and  an  increasing  pallor 
may  be  the  only  features.  Washbourn  has  called  attention  to  the  frequency 
with  which  the  pneumococcus  pleurisy  sets  in  with  the  features  of  pneumonia. 
The  pain  in  the  side  is  the  most  distressing  symptom,  and  is  usually  referred  to 
the  nipple  or  axillary  regions.  It  must  be  remembered,  however,  that  pleuritic 
pain  may  be  felt  in  the  abdomen  or  low  down  in  the  back,  particularly  when 
the  diaphragmatic  surface  of  the  pleura  is  involved.  It  is  lancinating,  sharp, 
and  severe,  and  is  aggravated  by  cough.  At  this  early  stage,  on  auscultation, 
sometimes  indeed  on  palpation,  a  dry  friction  rub  can  be  detected.  The  fever 
rarely  rises  so  rapidly  as  in  pneumonia,  and  does  not  reach  the  same  grade. 
A  temperature  of  from  102®  to  103®  is  an  average  pyrexia.  It  may  drop  to 
normal  at  the  end  of  a  week  or  ten  days  without  the  appearance  of  any  definite 
change  in  the  physical  signs,  or  it  may  persist  for  several  weeks,    The  tern- 
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j>erature  of  the  affected  is  higher  than  that  of  the  sound  side.  Cough  is  an 
early  symptom  in  acute  pleurisy,  but  is  rarely  so  distresj^ing  or  so  frequent 
a,s  iu  pneumonia.  There  are  instances  in  which  it  is  ahsent.  The  expeetoni- 
tJon  is  usually  slight  in  amount,  mucoid  in  character,  and  occasionally  streaked 
with  blood. 

At  the  outset  there  may  be  djspncea,  due  partly  to  the  fever  and  partly 
to  the  pairj  in  the  side.  Later  it  results  from  the  comprcH^ion  of  the  lun^. 
particularly  if  the  exudation  has  taken  phice  rapidly.  When,  hnwevrr,  the 
fluid  is  effused  slowly,  one  lung  may  be  entirely  ctimpresj^d  without  inducing 
shortness  of  breath,  except  on  exertion,  and  the  patient  will  lie  quietly  in  U*d 
without  evincing  the  slightest  respiratory  distress.  When  the  effusion  isj  large 
the  patient  usually  prefers  to  lie  upon  the  affected  side. 

I'livsiCAL  810K8. — Inspeciion  shows  some  degree  of  immobility  on  the 
affected  laide,  depending  upon  the  amount  of  exudation ;  and  in  large  effusion^j 
an  increasi^  in  volume,  wiiich  may  ap|K»ar  to  be  much  more  than  it  really 
is  as  determined  by  mensuration*  The  intercostal  depressions  are  obUterat*."*!, 
In  right-sided  cfTusinns  the  apt^'X  beat  may  l»e  lifted  to  the  fourth  interspace 
or  be  pushed  iKTond  the  left  nipple,  or  may  even  be  seen  in  the  axilla.  W'hen 
the  exudation  is  on  the  left  side,  the  heart's  impulse  may  not  be  visible;  but 
if  the  effusion  is  large  it  is  seen  in  the  third  and  ffuirth  spaces  on  the  right 
side,  and  sometimes  as  far  out  as  the  nipple,  or  even  beyond  it. 

Palpation  enables  us  more  successfully  to  determine  the  deficient  move- 
ments on  the  affected  side,  and  the  obliteratinu  of  the  inlereostal  spaci^s,  and 
more  accurately  to  define  the  position  of  the  heart's  impulse.  In  aimple  sero- 
fibrinous effusion  there  is  rarely  any  aHlcnia  of  the  chest  w^alls.  It  i  v 
e^er  possible  to  obtain  fluctuation.  Tactile  fremitus  is  greatly  dimn  r 
abolished.  If  the  effusion  is  slight  there  may  be  only  enfeeblement.  The 
absence  of  the  voice  vibrations  in  effusions  of  any  size  constitutes  one  of  the 
most  valuable  of  physical  signs.  In  children  there  may  Ik3  much  effusion  with 
retention  of  fremitus.  In  rare  cases  the  vibrations  may  \ye  oommuntcated  to 
the  chest  walls  through  localized  pleural  adhesions. 

Mensuration, — With  the  cyrtometer,  if  the  effu&ion  is  exoeesive,  a  differ* 

nee  of  from  half  an  Inch  to  an  inch,  or  even,  in  large  effusions,  an  inch  and 

half,  may  be  found  Ijetween  the  two  sides.    Allowance  mui^t  l>e  male  for  i]w 

fact  that  the  right  side  is  naturally  larger  than  the  left.    With  the  saddle-tape 

the  difference  in  expansion  between  the  two  sides  can  be  conveniently  measun*d. 

Pi^rcnsmm, — ^Early  in  the  disease,  there  may  be  no  alteration  in  the  note, 
but  with  the  gradual  accumulation  of  the  fluid  the  res/mance  becomes  defec- 
tive^ and  finally  gives  place  to  absolute  flatness.  From  day  to  day  the  gradual 
increaBe  in  height  of  the  fluid  may  be  studied.  In  a  pleuritic  effa^ion 
rising  to  the  fourth  rib  in  front,  the  percussion  signs  are  usually  very  sug- 
gestive. In  tlie  subclavicular  region  the  attention  is  often  arousetl  at  om*e 
by  a  tympanitic  note,  the  so-called  Skoda's  resonance,  wliich  is  lieard  perhaps 
njore  commonly  in  this  situation  with  pleural  effusion  than  in  any  otlier  con- 
dition. It  shades  insensibly  into  a  flat  note  in  the  lower  mammary  and 
axillary  regions.  SkodaV  resonance  may  he  obtained  also  behind,  just  abovi! 
the  limit  of  effusion.  The  dulness  has  a  peculiarly  resistant,  wooden  qua!  it  v. 
differing  from  that  of  pneumonia  and  readily  recognizi^l  by  Hkillod  fin 
It  ha^  long  been  known  that  when  the  patient  is  in  the  erect  pojiturc  1    : 


DISEASES  OF  THE  PLEURA.  64T 

upper  line  of  dulness  is  not  horizontal,  but  is  higher  behind  than  it  is  in  front, 
forming  a  parabola.  The  curve  marking  the  intersection  of  the  plane  of  con- 
tact of  lung  and  fluid  with  the  chest  wall  has  been  variously  described.  The 
"  Ellis  line  of  flatness,^^  which  Garland  has  verified  clinically  and  by  animal 
experiments,  is  perhaps  the  most  characteristic.  With  medium-sized  effusions 
this  line  begins  lowest  behind,  advances  upward  and  forward  in  a  letter-S 
curve  to  the  axillary  region,  whence  it  proceeds  in  a  straight  decline  to  the 
sternum.  Such  a  curve  is  present  only  when  the  patient  is  in  the  erect  posi- 
tion, when  the  lung  is  in  fairly  normal  condition,  since  then  by  its  elastic  ten- 
sion it  controls  the  position  and  shape  of  the  mass  of  fluid,  even  supporting 
the  entire  weight  of  a  considerable  exudate,  and  when  the  pleurae  are  free 
from  adhesions.  With  larger  exudates  the  curve  flattens  much,  but  the  S  can 
be  detected  with  the  fluid  as  high  as  the  third  rib.  Garland  emphasizes  that 
tlie  line  can  be  accurately  determined  only  by  light  percussion. 

On  the  right  side  the  dulness  passes  without  change  into  that  of  the  liver. 
On  the  left  side  in  the  nipple  line  it  extends  to  and  may  obliterate  Traiibe's 
semilunar  space.  If  the  effusion  is  moderate,  the  phenomenon  of  movable 
dulness  may  be  obtained  by  marking  carefully,  in  the  sitting  posture,  the  upper 
limit  in  the  mammary  region,  and  then  in  the  recumbent  posture,  noting  the 
change  in  the  height  of  dulness.  This  infallible  sign  of  fluid  can  not  always 
be  obtained.  In  very  copious  exudation  the  dulness  may  reach  the  clavicle 
and  even  extend  beyond  the  sternal  margin  of  the  opposite  side. 

Auscultation, — Early  in  the  disease  a  friction  rub  can  usually  be  heard, 
which  disappears  as  the  fluid  accumulates.  It  is  a  to-and-fro  dry  rub,  close 
to  the  ear,  and  has  a  leathery,  creaking  character.  There  is  another  pleural 
friction  sound  which  closely  resembles,  and  is  scarcely  to  be  distinguished 
from,  the  fine  crackling  crepitus  of  pneumonia.  This  may  be  heard  at  the 
commencement  of  the  disease,  and  also,  as  pointed  out  in  1844  by  Mac- 
Donnell,  8r.,  of  Montreal,  when  the  effusion  has  receded  and  the  pleural  layers 
come  together  again. 

With  even  a  slight  exudation  there  is  weakened  or  distant  breathing. 
Often  inspiration  and  expiration  are  distinctly  audible,  though  distant,  and 
have  a  tubular  quality.  Sometimes  only  a  puffing  tubular  expiration  is  heard, 
which  may*  have  a  metallic  or  amphoric  quality.  Loud  resonant  rales  accom- 
panying this  may  forcibly  suggest  a  cavity.  These  pseudo-cavernous  signs  are 
met  with  more  frequently  in  children,  and  often  lead  to  error  in  diagnosis. 
Above  the  line  of  dulness  the  breath-sounds  are  usually  harsh  and  exaggerated, 
and  may  have  a  tubular  quality. 

The  vocal  resonance  is  usually  diminished  or  absent.  The  whispered 
voice  is  said  to  be  transmitted  through  a  serous  and  not  through  a  purulent 
exudate  (Baccelli's  sign).  This  author  advises  direct  auscultation  in  the 
antero-lateral  region  of  the  chest.  There  may,  however,  be  intensification — 
bronchophony.  The  voice  sometimes  has  a  curious  nasal,  squeaking  character, 
which  was  termed  by  Laennec  cegophony,  from  its  supposed  resemblance  to  the 
bleating  of  a  goat.  In  typical  form  this  is  not  common,  but  it  is  by  no  means 
rare  to  hear  a  curious  twang-like  quality  in  the  voice,  particularly  at  the  outer 
angle  of  the  scapula. 

In  the  examination  of  the  heart  in  cases  of  pleuritic  effusion  it  is  well 
to  bear  in  mind  that  when  the  apex  of  the  heart  lies  beneath  the  sternum 
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there  may  be  bo  impulse*  The  determination  of  the  situation  of  the  organ 
may  re^t  with  the  position  of  maximum  loudness  of  the  sounds.  Over  the 
displaeeil  organ  a  systolic  murmur  may  be  heard.  When  the  lappet  of  lung 
over  the  pericardium  is  involved  on  either  side  there  may  be  a  pleuro-peri- 
cardial  friction.  Emerson  has  looked  over  for  me  the  historie.s  of  89  cajse^ 
of  acute  pleurisy  with  effuj^ion  in  which  the  bloo<l  counts*  were  made  l>efore 
the  temperature  reached  normal.  Only  20  had  a  leueocytasis  between  lO/iOO 
and  15,000;  one  only  above  lo,000.  In  1*^  of  the  tiises  tfie  count  was  l»elow 
5,000. 

Course* — ^The  course  of  acute  sero-fibrinous  pleurisy  is  very  variable.  After 
persisting  for  a  week  or  ten  days  the  fever  subsides,  the  cough  and  pain  dii?- 
api>ear.  and  a  slight  effusion  may  be  tjuickly  abs^orbed.  In  cases  in  which 
the  etTusion  reaches  as  high  m  the  fourth  rib  recovery  is  usually  slower. 
Many  iiL^tances  come  under  observation  for  the  first  time,  after  two  or  thro<^ 
Witiks*  iiidispjsition,  with  the  fluid  at  a  level  with  the  clavicle.  The  fever 
may  last  from  ten  to  twenty  dayn  without  exciting  atLxiety,  though,  as  a  rule, 
in  onlinary  pleurisy  from  cold,  as  we  say,  the  temperature  in  eases  of  niixlerate 
severity  18  normal  witliin  eight  or  ten  days.  Left  to  itself  the  natural  tend* 
ency  is  to  resorption;  but  this  may  take  place  very  slowly.  With  the  abf^orp- 
tion  of  the  fluid  there  is  a  redux-friction  crepitus,  either  leathery  and  cr€*aking 
or  crackling  and  riile-like,  and  for  months,  or  even  longer^  the  defective  reso- 
nance and  feeble  breathing  are  he^rd  at  the  ba^e.  Kare  modes  of  termination 
are  perforation  and  discbarge  through  the  lung,  and  externally  through  the 
chest  wall,  examples  of  which  have  l>cen  ri^cordcd  by  Suhli. 

TUe  imme<liate  prognosis  in  pleurisy  with  ctFusinn  is  good.  Of  320  cases 
at  St.  Bartholomew's  Hospital,  only  0.1  per  cent  died  before  leaving  the  ho*- 
pitnl  (Hedges). 

A  sero- fibrinous  exudate  may  persist  for  months  without  change*  particu- 
larly in  tuberculous  cases,  and  will  sometimes  rcaccumulate  after  aspiraticm 
and  resist  all  treatment.  After  persistence  for  more  than  twelve  moothi^  in 
spite  of  repeatcil  tapping,  a  serous  effusion  was  curetl  by  incision  wtthoat 
deformity  of  the  chest  (8.  West).  When  one  pleura  is  full  and  the  heart 
is  greatly  dislocnte<l.  the  condition,  although  in  a  majority  of  cases  pro<]acing 
remarkably  little  disturbance,  is  not  without  risk.  Sudden  death  Aiay  (Kvur, 
and  its  possibility  under  these  circumstanc^es  should  always  be  eonsidcroi  I 
have  seen  two  instances— one  in  right  and  the  other  in  left  sidod  effusioi^^ 
'both  due,  apparently,  to  syncojw  following  slight  exertion,  such  as  g)^ttll|g 
out  of  licd.  In  neither  case,  however,  was  the  amount  of  fluid  excessive.  Wctlp 
who  has  studied  carefully  thit*  accident,  concludes  as  follows  r  (1)  That  it  may 
be  due  to  thrombosis  or  eralMilism  of  the  heart  f»r  pulmonary  artery,  cedrntA  of 
the  opposite  lung,  or  degeneration  of  the  heart  muscle;  (2)  ^uch  alleged  caiiAM 
as  im^»banical  imiK-dimcnt  to  the  circulation,  owing  to  dishn-ation  of  thc^  bcsiirl 
or  twisting  of  the  great  vessels,  require  further  investigation.  TH^tb  nu^ 
occur  without  any  premonitory  symptoms. 

II L  PrRULENT  Pleuhisy  {Empyema). 

Etiology* — Pus  in  the  pleura  is  due  to  (a)  infeition  from  within*  as  A 
nile  directly  from  a  patcli  of  pneumonia  or  a  septic  focus  due  to  the  pciA*iitnf»> 
coccus  or  the  pus  organij^ms,  in  some  cases  a  tubi*rculoui3  broncho-pneuuiniua; 
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(b)  involvement  from  without,  as  in  fracture  of  a  rib,  penetrating  wound, 
disease  of  oBSophagus,  etc. 

It  frequently  follows  the  infectious  diseases,  particularly  scarlet  fever.  It 
is  very  often  latent,  and  due  to  undiscovered  foci  of  lobar  or  lobular  pneu- 
monia. It  is  common  in  children,  more  in  boys  than  in  girls  and  between 
the  ages  of  one  and  five  and  eight  and  nine  (Bythell). 

The  pneumococcus  is  the  most  common  organism,  then  the  ordinary  pus 
organisms  and  the  tubercle  bacilli.  The  pneumococcus  has  been  found  and  in 
rare  cases  the  influenza  bacillus,  and  even  psorosperms. 

Morbid  Anatomy. — On  opening  an  empyema  post  mortem,  we  usually  find 
that  the  effusion  has  separated  into  a  clear,  greenish-yellow  serum  above  and 
the  thick,  cream-like  pus  below.  The  fluid  may  be  scarcely  more  than  turbid, 
with  flocculi  of  fibrin  through  it.  In  the  pneumococcus  empyema  the  pus  is 
usually  thick  and  creamy.  It  usually  has  a  heavy,  sweetish  odor,  but  in  some 
instances — particularly  those  following  wounds — it  is  fetid.  In  cases  of  gan- 
grene of  the  lung  or  pleura  the  pus  has  a  horribly  stinking  odor.  Microscop- 
ically it  has  the  characters  of  ordinary  pus.  The  pleural  membranes  are  greatly 
thickened,  and  present  a  grayish-white  layer  from  1  to  2  mm.  in  thickness.  On 
the  costal  pleura  there  may  be  erosions,  and  in  old  cases  fistulous  communica- 
tions are  common.  The  lung  may  be  compressed  to  a  very  small  limit,  and  the 
visceral  pleura  also  may  show  perforations. 

Symptoms. — Purulent  pleurisy  may  begin  abruptly,  with  the  symptoms 
already  described.  More  frequently  it  comes  on  insidiously  in  the  course  of 
other  diseases  or  follows  an  ordinary  sero-fibrinous  pleurisy.  There  may  be  no 
pain  in  the  chest,  very  little  cough,  and  no  dyspnoea,  unless  the  side  is  very  full. 
Symptoms  of  septic  infection  are  rarely  wanting.  If  in  a  child,  there  is  a  grad- 
ually developing  pallor  and  weakness ;  sweats  occur,  and  there  is  irregular  fever. 
A  cough  is  by  no  means  constant.  The  leucocytes  are  usually  much  increased; 
in  one  fatal  case  they  numbered  115,000  per  cubic  millimetre. 

Physical  Signs. — Practically  they  are  those  already  considered  in  pleu- 
risy with  effusion.  There  are,  however,  one  or  two  additional  points  to  be  men- 
tioned. In  empyema,  particularly  in  children,  the  disproportion  between  the 
sides  may  be  extreme.  The  intercostal  spaces  may  not  only  be  obliterated,  but 
may  bulge.  Not  infrequently  there  is  a»dema  of  the  chest  walls.  The  network 
of  subcutaneous  veins  may  be  very  distinct.  It  must  not  be  forgotten  that  in 
children  the  breath-sounds  may  be  loud  and  tubular  over  a  purulent  effusion 
of  considerable  size.  Wliispered  pectoriloquy  is  usually  not  heard  in  empyema 
(Baccelli's  sign).  The  dislocation  of  the  heart  and  the  displacement  of  the 
liver  are  more  marked  in  empyema  than  in  sero-fibrinous  effusion — ^probably,  as 
Senator  suggests,  owing  to  the  greater  weight  of  the  fluid. 

A  curious  phenomenon  associated  generally  with  empyema,  but  sometimes 
occurring  in  the  sero-fibrinous  exudate,  is  puhaiing  pleurisy,  first  described  by 
MacDonnell,  Sr.,  of  Montreal.  In  95  cases  collected  by  Sailer  it  was  much 
more  frequent  in  males  than  in  females.  In  38  there  was  a  tumor ;  that  is, 
empyema  necessitatis.  In  all  but  one  case  the  fluid  was  purulent.  Pneumo- 
thorax may  be  present.  There  are  two  groups  of  cases,  the  intrapleural  pul- 
sating pleurisy  and  the  pulsating  empyema  necessitatis,  in  which  there  is  an 
external  pulsating  tumor.  No  satisfactory  explanation  has  been  offered  how 
the  heart  impulse  is  thus  forcibly  communicated  through  the  effusion. 
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sion  may  result  from  Hie  rupture  of  newly  formed 

ouipaoyiug  the  eruption  of  miliary  tubercles,  or 

iwly  formed  tubercles  in  a  pleurisy  secondary  to 

(v)  Can  CO  reus  j>leurisy,  wliether  primary  or  sec- 

rbagic.     (d)  Oeeasionally  hiemorrhagic  exudation 

klthy  individuals,  in  wliom  there  is  not  the  slight- 

or  cancer.     In  one  such  case,  a  large,  abIe'lK>died 

knowled^*^  healthy  and  strong  eight  years  after- 

be  reruenibered  that  during  aspiration  the  lung 

in  thi*^  way  get  mixed  with  the  sero- fibrinous  exu- 

eniorrbagic  pleurisy  is  to  be  distinguished  from* 

ire  of  aneurism  or  the  pressnre  of  a  tumor  on  the 

^ — The  inflammation  may  be  limited  parity  or 

surface.  This  is  often  a  dry  pleurisy,  but  ttiere 
-fibrinous  or  purulent,  which  is  circumscribed  on 

In  those  cases  the  pain  is  low  in  the  zone  of  the 
lite  that  of  acute  alKioruinol  disease.     It   may  l^e 

point  of  insertion  of  the  diaphragm  at  the  tenth 

[  and  the  respiration  is  thoracic  and  s^hort.    Anilral 

flyspnwa  and  attacks  simulating  angina.     As 

bnally  |ilastie,  not  serous.    Serous  or  purulent  elfu- 
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Empyema  is  a  chronic  affection,  which  in  a  few  instances  terminates  natu- 
rally in  recovery,  but  a  majority  of  ca.se.s,  if  left  alone,  end  in  death.  The  fol- 
lowing are  isome  modes  of  natural  cure:  (a)  By  al^sorption  of  the  tliiid.  In 
small  effusions  this  may  take  place  gradually.  The  chest  wall  sinka.  The 
pleural  layers  bec^ome  greatly  thickenai  and  enclose  between  them  the  in^pi«- 
satetl  pus,  in  which  lime  salt*^  are  gradually  deposited.  8uch  a  condition  may 
be  seen  once  or  twice  a  year  in  the  post-mortem  room  of  any  large  ha'^pitaj. 
(b)  By  perforation  of  the  lung.  Although  in  this  event  death  may  take  place 
rapidly,  by  suffocation,  as  Aretieus  says,  yet  in  cases  in  which  it  occur?^  gmd- 
ually  recovery  may  follow.  Since  1873,  when  I  saw  a  cage  of  this  kind  in 
Traube*s  clinic,  and  heard  his  remarks  on  the  subject,  1  have  seen  a  number 
of  instances  of  the  kind  and  can  corroborate  his  statement  as  to  the  favorable 
termination  of  many  of  them.  Empyema  may  discharge  either  by  oj>ening  into 
the  bronchus  and  forming  a  fistula,  or,  as  Traube  pointed  out,  by  pnxlucing 
necrosis  of  the  pulmniiary  pbMini,  sunicicnt  to  allow  the  soaking  of  the  pus 
through  the  spong)'  lung  tissue  into  the  bronchi.  In  the  first  way  pneumo- 
thorax usually,  though  not  always,  develops.  In  the  second  way  the  pus  ia 
discharged,  without  formation  of  pneumothorax.  Even  with  a  bronchial  fistuU 
recovery  is  possible,  (r)  By  perforation  of  tlie  chest  wall — *'mpifrma  mcensi- 
latU.  This  is  by  no  means  an  unfavorable  method,  as  many  cases  recover.  Tlte 
perforation  may  occur  anywhere  in  the  chest  widl,  but  is,  as  Crnvcilhier  r^ 
marke<l,  more  common  in  front.  It  may  be  anywhere  from  U)e  third  to  tJie 
sixth  interspace,  usually,  according  to  Marshall,  in  the  fifth.  It  may  perforate 
in  more  than  one  place,  and  there  may  be  a  iislulous  communication  whieb 
opens  into  the  pleura  at  some  distance  from  the  external  orifice.  The  tumor, 
when  near  the  heart,  may  pulsate.  The  discharge  may  [lersist  for  years.  In 
Copeland's  Dictionary  is  mentioned  an  instance  of  a  Bavarian  physicidn  who 
had  a  pleural  fistula  for  thirteen  years  and  enjoyed  fairly  gor»d  health. 

An  empyema  may  perforate  the  neighboring  organs,  the  cr^>phagus,  peri* 
tona?um,  pericardium,  or  the  stomach,  A  remarkable  sequel  is  a  pleun>H.i*iK>ph- 
age^l  fistula,  of  which  cases  have  btH?n  reportetl  bv  Voclcker,  Tlnirsfield.  and 
"niyself.  In  my  case  there  was  a  fistulous  c-ommunication  through  the  v\n*»i 
wall.  Very  remarkable  cases  are  those  which  pass  down  the  spiue  and  along 
the  psoas  into  the  iliac  fossa,  and  simulate  a  psoas  or  lumbar  ab&cess* 

IV.   TlTBERCUI^ODS   PLEURIftY, 

This  has  already  been  cr>nsidcrcd  (p.  308),  and  the  symptoms  and  physic 
signs  do  not  rei|uire  any  destTiption  other  than  that  already  given  in  connec- 
tion with  the  sero'fibrinous  and  purulent  forms. 


V,  Other  Varieties  of  Pleubisy. 

Hiemorrhagic  Pleurisy. — A  bloody  effusion  is  met  with  tmder  the  follow* 
ing  conditions:  (n)  In  the  pleurisy  of  asthenic  states,  such  as  cancer,  BrightV 
disease,  and  occasionally  in  the  malignant  fevers.  It  is  interesting  to  note  the 
frequency  with  which  ha^morrhagic  pleurisy  is  found  in  cirrhosis  of  tht*  litfr. 
It  occurred  in  the  very  patient  in  whom  Lacnnec  first  accurately  described 
tills  disease.  While  this  may  be  a  sinjple  hipmorrhagic  pleurisy,  in  a  inajorily 
of  the  cases  which  I  have  seen  it  has  been  tuberculous,    (h)  Tuberculaufi  pleii* 
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risy,  in  which  the  bloody  effusion  may  result  from  the  rupture  of  newly  formed 
vessels  in  the  soft  exudate  accompanying  the  eruption  of  miliary  tubercles,  or 
it  may  come  from  more  slowly  formed  tubercles  in  a  pleurisy  secondary  to 
extensive  pulmonary  disease,  (c)  Cancerous  pleurisy,  whether  primary  or  sec- 
ondary, is  frequently  haBmorrhagic.  (d)  Occasionally  haemorrhagic  exudation 
is  met  with  in  perfectly  healthy  individuals,  in  whom  there  is  not  the  slight- 
est suspicion  of  tuberculosis  or  cancer.  In  one  such  case,  a  large,  able-bodied 
man,  the  patient  was  to  my  knowledge  healthy  and  strong  eight  years  after- 
ward. And,  lastly,  it  must  be  remembered  that  during  aspiration  the  lung 
may  be  wounded  and  blood  in  this  way  get  mixed  with  the  sero-fibrinous  exu- 
date. The  condition  of  hsemorrhagic  pleurisy  is  to  be  distinguished  from* 
haemothorax,  due  to  the  rupture  of  aneurism  or  the  pressure  of  a  tumor  on  the 
thoracic  veins. 

Diaphrag^matic  Pleurisy. — The  inflammation  may  be  limited  partly  or 
chiefly  to  the  diaphragmatic  surface.  This  is  often  a  dry  pleurisy,  but  there 
may  be  effusion,  either  sero-fibrinous  or  purulent,  which  is  circumscribed  on 
the  diaphragmatic  surface.  In  these  cases  the  pain  is  low  in  the  zone  of  the 
diaphragm  and  may  simulate  that  of  acute  abdominal  disease.  It  may  be 
intensified  by  pressure  at  the  point  of  insertion  of  the  diaphragm  at  the  tenth 
rib.  The  diaphragm  is  fixed  and  the  respiration  is  thoracic  and  short.  Andral 
noted  in  certain  cases  severe  dyspnoea  and  attacks  simulating  angina.  As 
mentioned,  the  effusion  is  usually  plastic,  not  serous.  Serous  or  purulent  effu- 
sions of  any  size  limited  to  the  diaphragmatic  surface  are  extremely  rare. 
Intense  subjective  with  trifling  objective  features  are  always  suggestive  of  dia- 
phragmatic pleurisy. 

Encysted  Pleurisy. — The  effusion  may  be  circumscribed  by  adhesions  or 
separated  into  two  or  more  pockets  or  loculi,  which  communicate  with  each 
other.  This  is  most  common  in  empyema.  In  these  cases  there  have  usu- 
ally been,  at  different  parts  of  the  pleura,  multiple  adhesions  by  which  the 
fluid  is  limited.  In  other  instances  the  recent  false  membranes  may  encapsu- 
late the  exudation  on  the  diaphragmatic  surface,  for  example,  or  the  part  of 
the  pleura  posterior  to  the  mid-axillary  line.  The  condition  may  be  very  puz- 
zling during  life,  and  present  special  difficulties  in  diagnosis.  In  some  cases 
the  tactile  fremitus  is  retained  along  certain  lines  of  adhesion.  The  explora- 
tory needle  should  be  freely  used. 

Interlobar  Pleurisy  forms  an  interesting  and  not  uncommon  variety.  In 
nearly  every  instance  of  acute  pleurisy  the  interlobar  serous  surfaces  are  also 
involved  and  closely  agglutinated  together,  and  sometimes  the  fluid  is  encysted 
between  them.  In  this  position  tubercles  are  to  be  carefully  looked  for.  In 
a  case  of  this  kind  following  pneumonia  there  was  between  the  lower  and 
upper  and  middle  lobes  of  the  right  side  an  enormous  purulent  collection, 
which  looked  at  first  like  a  large  abscess  of  the  lung.  These  collections  may 
perforate  the  bronchi,  and  the  cases  present  special  difficulties  in  diagnosis. 

Diagnosis  of  Pleurisy. 

Acute  plastic  pleurisy  is  readily  recognized.  In  the  diagnosis  of  pleu- 
ritic effusion  the  first  question  is.  Does  a  fluid  exudate  exist?  the  second,  What 
is  its  nature?  In  large  effusions  the  increase  in  the  size  of  the  affected  side, 
the  immobility,  the  absence  of  tactile  fremitus,  tojgether  with  the  displace- 
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nicfit  of  organs,  give  infallible  uiiiieations  of  the  preseiiec  of  tltiid.  Tlie  chirf 
diffltulty  arisL*:§  in  fffihsioris^  of  moderate  extent,  when  the  dulDes?^,  the  \tr^*~ 
CDce  of  bronchophony,  and,  perhaps,  tubular  breathing  may  jfinmlatc  pnru- 
tmrnia.  The  chief  point.s  to  l)e  l>nrne  in  mind  are:  (a)  Ditferenee*  in  the  on^t 
and  in  Uio  general  characters  of  the  two  atteetions,  more  particularly  tlw 
Initial  chill,  the  higher  fewu  more  urgent  dy^pmea,  and  the  m^iy  exjM**»loni- 
tion,  which  eharaeterize  pneumonia.  As  already  mentioned,  some  of  the  caM-> 
of  pneumococcus  pleuri.^y  set  in  like  pneumonia,  (b)  Certain  phyjiical  svi^n?* 
— the  more  woixlen  cliaracter  of  the  dulncfw,  the  greater  resistance,  and  the 
marked  diminution  or  the  ahsenct?  of  tactile  fremitus  in  pleurisy.  The  au»*- 
euUatory  signs  may  }>e  dt*eepiive.  It  is  usually,  indeed,  the  persistence  uf 
tubular  breathing,  particularly  the  high-pitched,  even  amphoric  expiration, 
heard  in  some  cii^^s  of  pleurisy,  which  has  raised  the  doubt.  The  interc^i^tal 
ispnces  are  more  commonly  olilit»*nite<l  in  pleuritic  elTusion  than  in  pneumonia. 
As  already  nuiiilioiiHA,  thr*  displatM-mcnt  of  organs  is  a  very  valualdo  tJiign. 
Nowadays  with  the  hyptKlermic  needle  the  question  is  easily  settk*d.  A  «rpa- 
rate  small  syringe  with  a  capacity  of  two  drachms  should  l>e  reserved  for 
i'\plorati»ry  ptirjwise^,  and  tlR^  needle  should  he  longer  and  firmer  than  in  i\w 
'ordinary  hypodermic  iustrunu'ut.  With  careful  preliminary  disinfecti<in  the 
instrument  can  be  used  with  impunity,  and  in  casi.*s  of  doubt  the  exploratory 
punclure  shoid<l  be  ujade  without  hesitation.  Pneumothorax  is  an  oci:!asiotial 
se<juenee.  The  hypoilcrmic  needle  is  especiany  useful  in  those  cases  in  which 
there  are  pseudn-eavernous  signs  at  the  base.  In  caste's,  t*x»,  of  massive  pneu- 
monia, in  which  the  luonchi  are  pluggiiil  witli  fibrin,  if  the  patient  hi^  not 
been  fleen  from  the  outset,  the  diagnosis  nmy  be  impossible  ^iithout  it 

On  the  left  side  it  may  he  diilicult  to  differentiate  a  very  large, perio-arduil 
from  a  pleural  ctTusion.  The  retention  of  resonance  at  the  base,  the  pre?4inKi? 
of  Skoda*s  resonance  toward  the  axilla,  the  absence  of  dislocation  of  the  hesirt- 
heat  to  the  right  of  the  sternum,  the  feehlenass  of  the  pulse  and  of  the  heart- 
80und)<t,  and  the  urgency  of  the  dyspntea,  out  of  all  proportion  to  the  extent 
of  Ihe  elTusion,  are  the  chief  [Munts  to  be  considered.    Unilateral  hv  ^  -x, 

which  is  not  at  all  uncommon  in  heart-disi/ase,  presents  signs  ideni  ih 

those  of  sero-tihrinous  effusion,  f'ertain  tumors  within  the  chest  may  simu* 
late  pleural  effusion.  It  shoulil  he  rcmemlfercd  that  many  intnithoriicie 
growths  are  aceom]janie<l  by  exudalion.  Miilignant  dis«*asc  of  the  lung  and 
of  the  pleura  arid  hydatids  of  the  pleura  produce  extensive  duln^ts,  with  ifop- 
pression  of  the  brealh-sounds,  simulating  closely  effusion. 

On  the  right  side,  abscess  of  the  liver  and  hydatid  eyata  may  rise  high  into 
the  pleura  and  prmluce  dulness  and  cnftH'hliHl  breathing.  Often  in  the^  eajifii 
there  is  a  frit'ti«ui  sound,  which  should  excite  suspicion,  and  the  upjier  outltti* 
of  the  dulness  is  fciornetimi\H  plainly  convex.  In  a  case  of  eanciT  of  the  kidn^ 
tlie  growth  involved  the  diaphragm  very  early,  and  for  months  there  were  fiigiw 
of  pleurisy  l>efore  our  attention  was  directed  to  the  kidney.  In  all  thwe 
instances  the  exploratory  puncture  should  lie  made. 

The  second  ^juestion,  as  to  (he  luiturc  of  the  fluid,  is  quickly  decided  Iiy 
the  use  of  the  net*dle.  The  persistent  fever,  the  occurrence  of  swefits,  n  (euco- 
cytosis,  and  the  incrense  in  the  pallor  suggest  the  presence  of  pus.  In  dul* 
dren  the  complexion  ia  often  saUow  and  earthy.  In  protracteil  ca^^e^,  tx%m  in 
children,  when  the  general  symptoms  and  the  appearance  of  the  patient  h*ft 
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been  most  strongly  suggestive  of  pus,  the  syringe  has  withdrawn  clear  fluid. 
On  the  other  hand,  effusions  of  short  duration  may  be  purulent,  even  when 
the  general  symptoms  do  not  suggest  it.  The  following  statement  may  be 
made  with  reference  to  the  prognostic  import  6i  the  bacteriological  examina- 
tion of  the  aspirated  fluid :  The  presence  of  the  pneumococcus  is  of  favorable 
significance,  as  such  cases  usually  get  well  rapidly,  even  with  a  single  aspira- 
tion. The  streptococcus  empyema  is  the  most  serious  form,  and  even  after  a 
free  drainage  the  patient  may  succumb  to  a  general  septicaemia.  A  sterile  fluid 
indicates  in  a  majority  of  instances  a  tuberculous  origin. 

Treatment, 

At  the  onset  the  severe  pain  may  demand  leeches,  which  usually  give  relief, 
but  a  h^-podermic  of  morphia  is  more  effective.  The  Paquelin  cautery  may  be 
lightly  but  freely  applied.  It  is  well  to  administer  a  mercurial  or  saline  purge. 
Fixing  the  side  by  careful  strapping  with  long  strips  of  adhesive  plaster,  which 
should  pass  well  over  the  middle  line,  drawn  tightly  and  evenly,  gives  great 
relief,  and  I  can  corroborate  the  statement  of  F.  T.  Roberts  as  to  its  efficacy. 
Cupping,  wet  or  dry,  is  now  seldom  employed.  Blisters  are  of  no  special  service 
in  the  acute  stages,  although  they  relieve  the  pain.  The  ice-bag  may  be  used 
as  in  pneumonia.  The  general  treatment  at  the  early  stage  should  be  rest  in 
l>od  and  a  liquid  diet.  Medicines  are  rarely  required.  A  Dover's  powder  may 
be  given  at  night.     Mercurials  are  not  indicated. 

When  the  effusion  has  taken  place,  mustard  plasters  or  iodine,  producing 
slight  counter-irritation,  appear  useful,  particularly  in  the  later  stages.  Iodide 
of  potassium  is  of  doubtful  benefit.  By  some  the  salicylates  are  believed  to  be 
of  special  efficacy;  but  the  drug  treatment  of  the  disease  is  most  unsatisfac- 
tory. The  dry  diet  and  frequent  saline  purges  (given  in  concentrate  form 
before  breakfast  in  Hay's  method)  may  be  tried.  Recently  it  has  been  advised 
to  use  a  salt-free  diet. 

Early  and  if  necessary  repeated  aspiration  of  the  fluid  is  the  most  satis- 
factory method  of  treatment.  The  results  obtained  by  Delafield  in  200  cases 
treated  by  early  aspiration  (Am.  Jour,  of  the  Medical  Sciences,  1900)  have 
never  been  equalled  by  any  other  method.  The  credit  of  introducing  aspira- 
tion in  pleuritic  effusions  is  due  to  Morrill  Wyman,  of  Cambridge,  Mass.,  and 
Henry  1.  Bowditch,  of  Boston.  Years  prior  to  Dieulafoy*s  work,  aspiration  was 
in  constant  use  at  the  Massachusetts  General  Hospital  and  was  advocated 
repeatedly  by  Bowditch.  As  the  question  is  one  of  some  historical  interest,  I 
give  Bowditch's  conclusions  concerning  aspiration,  expressed  more  than  fifty- 
five  years  ago,  and  which  practically  represent  the  opinion  of  to-day:  "  (1) 
The  operation  is  perfectly  simple,  but  slightly  painful,  and  can  be  done  with 
ease  upon  any  patient  in  however  advanced  a  stage  of  the  disease.  (2)  It 
should  be  performed  forthwith  in  all  cases  in  which  there  is  complete  filling 
up  of  one  side  of  the  chest.  (3)  He  had  determined  to  use  it  in  any  case  of 
even  moderate  effusion  lasting  more  than  a  few  weeks  and  in  which  there 
should  seem  to  be  a  di^^position  to  resist  ordinary  modes  of  treatment.  (4) 
He  urged  this  practice  upon  the  profession  as  a  very  important  measure  in 
practical  medicine;  believing  that  by  this  method  death  may  frequently  be 
prevented  from  ensuing  either  by  sudden  attack  of  dyspntea  or  subsequent 
phthisis,  and,  finally,  from  the  gradual  wearing  out  of  the  powers  of  life  or 
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inability  to  absorb  tlie  fluid.  (5)  He  believed  that  this  operation  would  some- 
times prevent  the  occurrence  of  those  tedious  cases  of  spontaniMius  evacuation 
of  purulent  fluid  and  those  great  oontractioui*  of  the  chest  which  occur  after 
long-continued  etTusion  and  the  subser^ucnt  discharge  or  absorption  of  a  fluid.*' 

There  is  scarcely  anything  to  be  addwl  to-day  to  these  olii^-ervationg.  Wlwai 
the  fluid  reaches  to  the  clavicle  the  indication  for  aspiration  u  imperative, 
even  though  the  patient  be  c<imfortab!e  and  present  no  signs  of  puhnnnarr 
distress.  The  presence  of  fever  is  not  a  contra-indicatinn ;  indeed,  somt^tii: 
with  serous  exudates  the  temperature  falls  after  aspiration. 

The  operation  is  cxt reuiely  simple  and  is  practically  without  risk.  The  j 
selecteil  for  puncture  should  be  cither  in  the  seventh  interspace  in  the  mid- 
axilla  or  at  the  outer  angle  of  the  scapula  in  the  eighth  interspace.  The  arm 
of  the  patient  should  be  brought  forward  with  the  hand  on  the  opposite  shoul- 
der, 80  as  to  widen  the  interspaces.  The  needle  should  be  thrust  in  cIo«?  to 
the  upf)cr  margin  of  the  rib,  so  as  to  av«*id  the  intert*t)stal  artery*  the  wound* 
ing  of  which,  however,  is  an  excessively  rare  accident.  The  tluid  should  im 
witlidrawn  slowly.  The  amount  will  depend  on  the  siaie  of  the  exudate.  If  the 
fluid  reaches  to  the  clavicle  a  litre  or  more  may  be  withdrawn  with  safety.  In 
thronie  cases  of  Berous  pleurisy  after  the  failure  of  repeated  tappings  S.  West 
has  shouTi  the  great  value  of  free  incision  and  drainage.  He  has  reported  cases 
of  recovery  after  effusions  of  tiftt^m  and  eighteen  months'  standing. 

Symptoms  and  Accidents  nritiNtj  Pailvcentksis. — Pain  is  usually  com- 
plained of  after  a  certain  anmunt  of  fluid  has  been  withdrawn ;  it  i&  sharp  and 
cutting  in  character.  Coughing  occurs  toward  the  close,  aJid  may  l)e  severe 
and  paroxysmal.  Pneumothorax  may  follow  an  exploratory  puncture  with  a 
liypodermic  needle;  it  is  rare  during  aspiration.  Subrultineom  emphyi^fmn  may 
develop  #*om  the  point  of  puncture,  without  the  production  of  pneumothorax. 
Alhuminons  expectoration  is  a  remarkable  phenomenon  described  by  French 
writers.  It  usually  occurs  after  the  tapping,  i^  associated  with  dyspnoea,  and 
many  prove  suddenly  fatal.  Crrrhral  stjmptnms. — Faintness  is  not  uncommon. 
Epileptic  convulsions  may  occur  either  during  the  withdrawal  or  while  irri- 
gating the  pleura.  I  have  seen  but  a  single  instance.  They  are  very  diflS* 
cult  to  explain  and  are  regarded!  by  most  authors  as  of  reflex  origin ;  and  lastly 
sudden  death  may  occur  either  from  syncope  or  during  the  convulsions. 

Empyema  is  really  a  surgical  aifection,  and  I  shall  make  only  a  few  gen- 
eral remarks  upon  its  treatment.  \Vlien  it  has  been  determined  by  explora- 
tory puncture  that  the  fluid  is  purulent,  aspiration  should  not  be  perfonned, 
except  as  preliminary  to  operation  or  as  a  temporary  measure.     Pe-'  ^  i^ 

better  not  to  have  an  exception  to  this  rule,  although  the  empyemas  •  en 

and  the  pneumonic  empyema  occasionally  get  well  rapidly  after  a  single  tap- 
ping. It  is  sad  [jo  think  of  the  number  of  liv<»s  which  are  sacrificed  annually 
by  the  failure  to  recognize  that  empyema  should  be  treated  as  an  orclinaty 
abscciis*  by  free  incision.     The  o])crotion  dates  from  th«*  time  of  1!  -nii 

and  is  by  no  means  serious,     A  majority  of  the  cases  get  well,  pr^  lal 

free  drainage  is  obtained,  and  it  makes  no  differemie  practically  what  mensarei 
are  followed  so  long  sus  this  indication  is  met.    The  good  results  in  arv  ',rid 

depend  upon  tlie  thoroughnass  with  which  the  cavity  is  draint*d.    In  »f 

the  cavity  is  rarely  net"e*isary  unless  the  contents  are  fetid.  In  the  su)i94M[Mefil 
treatment  a  point  of  great  importance  in  facilitating  the  closure  of  tlic  otfity 
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is  the  distention  of  the  lung  on  the  affected  side.  This  may  be  accomplished 
by  the  method  advised  by  Ralston  James,  which  has  been  practised  with  great 
success  in  the  surgical  wards  of  the  Johns  Hopkins  Hospital.  The  patient 
daily,  for  a  certain  length  of  time,  increasing  gradually  with  the  increase  of 
his  strength,  transfers  by  air-pressure  water  from  one  bottle  to  another.  The 
bottles  should  be  large,  holding  at  least  a  gallon  each,  and  by  the  arrangement 
of  tubes,  as  in  the  Wolff's  bottle,  an  expiratory  effort  of  the  patient  forces  the 
water  from  one  bottle  into  the  other.  Equally  efficacious  is  the  plan  advised  by 
Naunyn.  The  patient  sits  in  an  arm  chair  grasping  strongly  one  of  the  rungs 
with  the  hand  and  forcibly  compressing  the  sound  side  against  the  arm  of  the 
chair ;  then  forcible  inspiratory  efforts  are  made  which  act  chiefly  on  the  com- 
pressed lung,  as  the  sound  side  is  fixed.  The  abscess  cavity  is  gradually  closed, 
partly  by  the  falling  in  of  the  chest  wall  and  partly  by  the  expansion  of  the 
lung.  In  some  instances  it  is  necessary  to  resect  portions  of  one  or  more  ribs. 
The  physician  is  often  asked,  in  cases  of  empyema  with  emaciation,  hectic 
and  feeble  rapid  pulse,  whether  the  patient  could  stand  the  operation.  Even 
in  the  most  desperate  cases  the  surgeon  should  never  hesitate  to  make  a  free 
incision. 

n.    CHRONIC   PLEUBIST. 

This  affection  occurs  in  two*  forms : 

(1)  Chronic  pleurisy  with  effusion,  in  which  the  disease  may  set  in  insidi- 
ously or  may  follow  an  acute  sero-fibrinous  pleurisy.  There  are  cases  in  which 
the  liquid  persists  for  months  or  even  years  without  undergoing  any  special 
alteration  and  without  becoming  purulent.  Such  cases  have  the  characters 
which  we  have  described  under  pleurisy  with  effusion. 

(2)  Chronic  dry  pleurisy. — The  cases  are  met  with  (a)  as  a  'science  of 
ordinary  pleural  effusion.  When  the  exudate  is  absorbed  and  the  layers  of  the 
pleura  come  together  there  is  left  between  them  a  variable  amount  of  fibrinous 
material  which  gradually  undergoes  organization,  and  is  converted  into  a  layer 
of  firm  connective  tissue.  This  process  goes  on  at  the  base,  and  is  represented 
clinically  by  a  slight  grade  of  flattening,  deficient  expansion,  defective  reso- 
nance on  percussion,  and  enfeebled  breathing.  After  recovery  from  empyema 
the  flattening  and  retraction  may  be  still  more  marked.  In  both  cases  it  is  a 
condition  which  can  be  greatly  benefited  by  pulmonary  gymnastics.  In  these 
firm,  fibrous  membranes  calcification  may  occur,  particularly  after  empyema. 
It  is  not  very  uncommon  to  find  between  the  false  membranes  a  small  pocket 
of  fluid  forming  a  sort  of  pleural  cyst.  In  the  great  majority  of  these  cases 
the  condition  is  one  which  need  not  cause  anxiety.  There  may  be  an  occa- 
sional dragging  pain  at  the  base  of  the  lung  or  a  stitch  in  the  side,  but  patients 
may  remain  in  perfectly  good  health  for  years.  The  most  advanced  grade  of 
this  secondary  dry  pleurisy  is  seen  in  those  cases  of  empyema  which  have  been 
left  to  themselves  and  have  perforated  and  ultimately  healed  by  a  gradual 
absorption  or  discharge  of  the  pus,  with  retraction  of  the  side  of  the  chest  and 
permanent  camification  of  the  lung.  Traumatic  lesions,  such  as  gunshot 
wounds,  may  be  followed  by  an  identical  condition.  Post  mortem,  it  is  quite 
impossible  to  separate  the  layers  of  the  pleura,  which  are  greatly  thickened, 
particularly  at  the  base,  and  surround  a  compressed,  airless,  fibroid  lung. 
Bronchiectasis  may  gradually  ensue,  and  in  one  remarkable  case  which  I  saw 
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on  several  occasionB  with  Blackailer,  of  Montreal,  not  only  on  the  atfeoted  wd^, 
l>ut  also  in  the  lower  lohe  of  the  other  lun^. 

(h)  Primitive  dry  plenrlsif.  This  coiidition  may  directly  follow  the  aetile 
plastic  pleurisy  already  descrihed;  but  it  may  set  in  without  any  acute  srni(K 
toms  wiiatever,  and  the  palient*s  attention  may  he  railed  to  it  liy  fettling  tlw; 
ph^ural  friction.  A  constant  etTeet  of  i\m  pritnitive  dry  jileuriBy  is  the  adhe- 
sion of  the  layers,  TUh  is  prcjhahly  an  invariahle  result*  whether  the  pleuri<rv 
is  primary  or  secondary.  The  organization  of  the  thin  layer  of  exudation  in 
a  pneumonia  will  unite  the  two  surfaces  by  delicate  bands,  Pleural  aiihfsinns 
are  extremely  c^jmmon,  and  it  h  rare  to  examine  a  hoily  entirely  fri'e  fn»rti 
them.  Tliey  may  he  limited  in  extent  or  universal.  Thin  flfirmiJ*  adhe^^ions  do 
not  prfwiiice  any  alteration  in  the  percussion  characters,  and,  if  liniittMl,  there 
18  no  sjjeeial  chanji^o  heard  on  auscultation.  Wlien,  however,  there  is  jjcneral 
ftynwhia  on  both  sides  the  expansile  movement  of  the  lung  is  considerably  im- 
]»aireiK  We  shotdd  naturally  think  that  universal  adhesions  would  interferp 
materially  with  the  function  of  the  lungs,  hut  practically  we  Koe  many  instjincr^ 
in  which  there  has  not  been  the  slightest  disturhanee.  The  physical  ^igns  of 
total  adhesion  are  by  no  means  constant.  It  has  been  stated  that  there  1,4  a 
marked  disprojjortion  hetween  the  degree  of  expansion  of  the  chest  walls  and 
the  intensity  of  the  vesicular  murmur,  Imt  the  latter  is  a  very  variabh^  fat-tor, 
ami  under  perfeclty  ntirmal  conditions  the  breath-sounds,  with  vi*ry  full  chi^l 
expansion,  may  be  extremely  feeble.  The  diaphragm  phenomenon — Litten^tf 
sign — is  absent. 

At?  already  stated,  it  h  possible^  as  the  late  Sir  Andrew  Clark  lield*  that 
a  prinutive  dry  ))leurisy  may  gradually  lead  to  great  thickening  of  the  mem- 
branes, and  ultimate  invasion  of  the  lung,  causing  a  cirrhosis. 

I^istii^.  there  is  a  primitive  dry  pleurisy  of  tulierculous  arigin.  In  it  both 
parietal  and  costal  layers  are  greatly  thickened — perhajis  from  :?  tn  3  mriK  earh 
—and  present  firm  fibroid,  caseous  masses  and  snuill  tubercles,  while  uniting 
thes*.^  two  greatly  thickened  layers  is  a  rtMldish-gray  fibroid  tissue,  Bometimca 
infiltrated  with  serum,  This  may  he  a  b>cal  process  confined  to  one  plenm, 
or  it  may  be  in  both,  Thct^e  cases  are  sometimes  associated  with  a  similar  eon- 
dilion  in  the  pericardium  and  peritonaeum. 

Occasionally  remarkable  vuso-motor  phenomena  occur  in  chronic  plmirisy, 
whether  ttimple  or  in  connection  with  tulK?rculosis  of  an  apex.  Flushing  or 
sweating  of  one  rheek  or  dilatation  of  the  pupil  are  the  common  tnanifesta- 
tions,  The\  af»f>ear  to  he  due  to  involvement  of  the  first  thoracic  g^inglion  at 
the  top  of  the  pleural  cavity. 


in.     HYDROTHOR  A  X. 


Hydrothorax  is  a  transudation  of  iiinipk*  non -inflammatory  fluid  into 
pleural  cavities,  iind  occurs  as  a  secondary  process  in  many  afTt*clions,  The 
tluid  is  clear,  witiiout  any  flocculi  of  tihrin,  and  the  memhranesi  an?  Kmootk 
It  is  met  with  more  particularly  in  connection  with  general  dropey,  oither 
renal,  cardiac,  or  ha^nic.  It  may,  however,  occur  alone,  or  with  •  '  '  ihi 
o'dema  ctf  the  ffM»l,     A  chihl  wns  admitted  to  the  Montreal  Genera  lal 

with  urgi*nt  dysfmcra  and  cyanosis,  and  dirnl  the  nij^ht  after  admisston.    S^e 
had  extensive  bilateral  hydrothorax,  which  had  rome  on  early  in  the  nepliritis 
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of  seal  let  fever.  In  renal  disease  hydrothorax  is  almost  always  bilateral,  but 
in  heart  affections  one  pleura  is  more  commonly  involved.  The  physical  signs 
are  those  of  pleural  effusion,  but  the  exudation  is  rarely  excessive.  In  kidney 
and  heart-disease,  even  when  there  is  no  general  dropsy,  the  occurrence  of 
dyspnoea  should  at  once  direct  attention  to  the  pleura,  since  many  patients  are 
carried  off  by  a  rapid  effusion.  In  chronic  valvular  disease  the  effusion  is  usu- 
ally on  the  right  side,  and  may  recur  for  months.  Stengel  attributes  the 
greater  frequency  of  the  dextral  effusion  to  compression  of  the  azygos  veins. 
Post-mortem  records  show  the  frequency  with  which  this  condition  is  over- 
looked. The  saline  purges  will  in  many  cases  rapidly  reduce  the  effusion,  but, 
if  necessary,  aspiration  should  repeatedly  be  practised. 

IV.    PNEUMOTHORAX. 

(Hydro-Fneumothorax  and  Pyo-Fnaumothorax.) 

Air  alone  in  the  pleural  cavity,  to  wliich  tlie  term  pneumothorax  is  strictly 
applicable,  is  an  extremely  rare  condition.  It  is  almost  invariably,  associated 
with  a  serous  fluid — hydro-pneumothorax,  or  with  pus — pyo-pneumothorax. 

Etiology. — There  exists  normally  within  the  pleural  cavity  of  an  adult 
a  negative  pressure  of  several  (3  to  5)  millimetres  of  mercury,  due  to  the  recoil 
of  the  distended,  perfectly  elastic  lung.  Hence  through  any  opening  connect- 
ing the  pleural  cavity  with  the  external  air  we  should  expect  air  to  rush  in 
until  this  negative  pressure  is  relieved.  To  explain  the  absence  of  pneumo- 
thorax in  a  few  cases  of  external  injury  laying  the  pleura  bare,  in  which  it 
would  be  expected,  S.  West  has  assumed  the  existence  of  a  cohesion  between 
the  pleura},  but  this  force  has  not  as  yet  been  satisfactorily  demonstjated. 

In  a  case  of  pneumothorax,  if  the  opening  causing  it  remain  patent,  which 
occurs  only  in  some  external  wounds,  or  especially  perforations  through  con- 
solidated areas  of  the  lungs,  the  intrathoracic  pressure  will  be  that  of  the 
atmosphere,  the  lung  will  be  found  to  have  collapsed  as  much  as  possible  by 
virtue  of  its  own  clastic  tension,  the  intercostal  grooves  obliterated,  the  heart 
displaced  to  the  other  side,  and  the  diaphragm  lower  than  normal,  because  the 
nc^rative  pressure  by  reason  of  which  these  organs  are  partly  retained  in  their 
ordinary  position  has  been  relieved.  If  the  opening  becomes  closed  the  intra- 
thoracic pressure  may  rise  above  the  atmospheric  and  the  above-mentioned 
displacements  be  much  increased.  But  most  perforations  through  the  lung 
are  valvular,  a  property  of  lung  tissue,  and  the  intrapleural  pressure  is  soon 
about  7  mm.  of  mercury.  If  there  be  a  fluid  exudate  the  pressure  may  be 
higher,  but  the  high  pressures  supposed  are  more  apparent  than  real,  and  that 
measured  at  the  autopsy  table  is  quite  surely  not  that  during  life.  It  is  more 
a  question  of  the  amount  of  distention  than  the  actual  pressure  which  deter- 
mines the  discomfort  of  the  patient. 

Pneumothorax  arises:  (1)  In  perforating  wounds  of  the  chest,  in  which 
case  it  is  sometimes  associated  with  extensive  cutaneous  emphysema.  It  may 
follow  exploratory  puncture  either  with  a  small  needle  or  an  aspirator.  There 
were  ten  cases  in  my  series.  Pneumothorax  rarely  follows  fracture  of  the  rib, 
even  though  the  lung  may  be  torn.  (2)  In  perforation  of  the  pleura  through 
the  diaphragm,  usually  by  malignant  disease  of  the  stomach  or  colon,  or  abscess 
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of  the  liver  perforatinof  lung  and  pleura.  The  pleuni  umy  aim  be  fH»rforated 
in  oases  of  cancer  of  the  cpsophagus.  (3)  When  the  lung  is  perforated.  This 
if*  \iy  far  the  most  coiiiinmi  cause,  and  may  occur:  {a)  In  the  normal  lung 
from  rupture  of  Hie  air-vesiclus  during  straining  or  even  when  at  rest.  Special 
attention  lim  Imen  called  to  this  accident  by  S.  We^t  and  De  H,  Hall.  The 
air  may  be  ab^sorbed  and  no  ill  effect  follow.  It  does  not  necessarily  excite 
pleurif*y,  m  pointed  out  many  years  ago  by  Gairdner,  but  intlammation  mnd 
etfusion  are  the  usual  result.  In  a  recL»nt  case  the  c<mdition  developed  b&  the 
patient  was  going  down-stairtt;  no  elTusion  followed;  he  did  not  react  to  tuber- 
culin, (b)  From  perforation  due  to  local  disease  of  the  lung,  either  the  soften* 
ing  of  a  caseous  focus  or  the  breaking  of  a  tuberculous  cavity.  According  to 
S.  West,  DO  per  cent  of  all  the  casses  are  due  to  this  cause.  Less  common 
are  the  case**  due  to  septic  broneho-pneuirioniu  and  to  gangrene,  A  rare  cau^e 
is  the  breaking  of  a  ha?morrhagic  infarct  in  chronic  heart-disease^  of  which  I 
met  an  instance  a  few  years  ago.  (r)  Perforation  of  the  hmg  from  the  [deura, 
wdiich  arises  in  certain  cases  of  empyema  and  produces  a  pleuro-bronchial 
fistula,  (d)  Spontaneously,  by  the  development  in  pleural  exudates  of  the 
gwi  bacillus  (B,  atroganes  cajmulatm  Welch).  Of  48  cases,  the  basis  of 
Emerson's  exhaustive  monograph  (J.  H.  H.  Reports,  vol.  xi),  22  were  tuber- 
culous, G  were  the  result  of  trauma,  10  of  aspiration.  2  were  spoutaneouB,  % 
followed  bronchiectasis,  2  abscess  of  the  hmg,  1  gangrene^  2  an  empyema, 
and  1  ubsccKs  of  the  liver  perforating  through  the  lung. 

Pneumothorax  occurs  cliiefly  in  adults,  though  cases  are  met  with  in  very 
young  children.    It  is  more  frequent  in  males  than  in  females. 

A  remarkable  recurrent  variety  has  been  described  by  S.  West.  Goodhart, 
and  Furney.  In  (JocMlhart's  case  the  pneumothorax  developed  first  in  one 
side  and  then  in  the  other. 

Morbid  Anatomy. — If  the  trocar  or  blow-pipe  is  inserted  between  the  rit»s, 
there  may  be  a  jet  of  air  of  suthcient  strength  to  blow  out  a  lighted  match* 
On  opening  the  thorax  the  mediastinum  and  pericardium  are  sct*n  to  be 
pushed,  or  rather,  as  Douglas  Powell  pointed  out,  **  drawn  over"  to  the  op|io- 
site  side;  but,  as  before  mentioned,  the  heart  is  not  rotated*  and  the  relation  of 
its  parts  is  maintained  much  as  in  the  normal  condition.  A  serous  or  puru- 
lent tluid  is  usually  presc^nt,  and  the  membranes  are  inflamed.  The  cauiie  of 
the  pneumothorax  can  usually  be  found  without  dilTiculty,  In  (he  gretki 
majority  of  instances  it  is  the  perforation  of  a  tuberculous  carity  or  a  break- 
ing of  a  superficial  caseous  focus.  The  orifice  of  rupture  may  be  extremely 
small.  In  chronic  cases  there  may  l>e  a  fistula  of  considerable  sixe  communi- 
cating with  the  bronchi.    The  lung  is  usually  compresse*!  and  camified* 

S3nnptom». — The  onset  is  usually  sudden  and  characterized  by  severe  pain 
in  tlie  side,  urgent  dyspna?a»  and  signs  of  general  distress,  as  indicatt*<l  by 
slight  lividity  and  a  very  rapid  and  feeble  pulse — the  pneumothorax  aocutid- 
simus  of  Unvcrricht.  There  may.  however,  be  no  urgent  symptoma.  particu* 
larly  in  cases  of  long*standing  phthisis. 

Physical  Signs. — The  physical  signs  are  very  distinctive.  Inspeciion 
shows  markeil  enlargement  of  the  affected  side  with  immobility.  Tlie  heart 
impulse  is  usually  much  displaced.  On  fmljmiion  the  fremitus  is  gn*»tly 
diminish<*d  or  more  t*t>nmiouly  abolished.  On  percnmion  the  resonance  romy  to 
tympanitic  or  even  have  an  amphoric  quality.    Tliis,  howover,  ta  not  alin^ 
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the  case.  It  may  be  a  flat  tympany,  resembling  Skoda's  resonance.  In  some 
instances  it  may  be  a  full,  hyperresonant  note,  like  emphysema;  while  in 
others — and  this  is  very  deceptive — there  is  dulness.  These  extreme  variations 
depend  doubtless  upon  the  degree  of  intrapleural  tension.  On  several  occasions 
I  have  known  an  error  in  diagnosis  to  result  from  ignorance  of  the  fact  that, 
in  certain  instances,  the  percussion  note  may  be  "muffled,  toneless,  almost 
dull"  (Walshe).  There  is  usually  dulness  at  the  base  from  effused  fluid, 
which  can  readily  be  made  to  change  the  level  by  altering  the  position  of  the 
patient.  Movable  dulness  can  be  obtained  much  more  readily  in  pneimiothorax 
than  in  a  sin^ple  pleurisy.  On  auscultation  the  breath-sounds  are  suppressed. 
Sometimes  there  is  only  a  distant  feeble  inspiratory  murmur  of  marked  am- 
phoric quality.  The  contrast  between  the  loud  exaggerated  breath-sounds  on 
the  normal'  side  and  the  absence  of  the  breath-sounds  on  the  other  is  very 
suggestive.  The  rales  have  a  peculiar  metallic  quality,  and  on  coughing  or 
deep  inspiration  there  may  be  what  Laennec  termed  the  metallic  tinkling. 
The  voice,  too,  has  a  curious  metallic  echo.  What  is  sometimes "  called  the 
coin-soimd,  termed  by  Trousseau  the  hruit  d'airain,  is  very  characteristic. 
To  obtain  it  the  auscultator  should  place  one  ear  on  the  back  of  the  chest 
wall  while  the  assistant  taps  one  coin  on  another  on  the  front  of  the  chest. 
The  metallic  echoing  sound  which  is  produced  in  this  way  is  one  of  the  most 
constant  and  characteristic  signs  of  pneumothorax.  And,  lastly,  the  Hip- 
pocratic  succussion  splash  may  be  obtained  when  the  auscultator^s  head  is 
placed  upon  the  chest  while  the  patient's  body  is  shaken.  A  splashing  sound 
is  produced,  which  may  be  audible  at  a  distance.  A  patient  may  himself 
notice  it  in  making  abrupt  changes  in  posture.  The  signs,  distention,  immo- 
bility, lack  of  vocal  fremitus,  hyperresonance,  absence  of  breath-sounds  and 
coin-soimd,  are  those  of  the  pure  pneumothorax  of  Laennec.  The  metallic 
phenomena  may  be  present,  e.  g.,  the  metallic  tinkling  and  amphoric  respira- 
tion, but  these  are  best  heard  in  cases  with  a  consolidated  lung  and  thickened 
.pleura,  such  as  occur  in  tuberculosis.  The  movable  dulness  and  splash  on 
succussion  depend  on  fluid.  Of  other  physical  signs  displacement  of  organs 
is  most  constant.  As  already  mentioned,  the  heart  may  be  much  "drawn 
over"  to  the  opposite  side,  and  the  liver  greatly  displaced,  so  that  its  upper 
surface  is  below  the  level  of  the  costal  margin,  a  degree  of  dislocation  never 
seen  in  simple  effusion. 

Diagnosis. — The  diagnosis  of  pneumothorax  rarely  offers  any  difficulty,  as 
the  signs  are  very  characteristic.  In  cases  in  which  the  percussion  note  is  dull 
the  condition  may  be  mistaken  for  effusion.  I  made  this  mistake  in  a  case  of 
pulsating  pleurisy,  in  which  the  pneumothorax  followed  heavy  lifting,  and 
it  was  not  until  several  days  later,  after  some  of  the  fluid  had  been  with- 
drawn, that  a  tympanitic  note  developed.  Diaphragmatic  hernia  following 
a  crush  or  other  accident  may  closely  simulate  pneumothorax. 

In  cases  of  very  large  phthisical  cavities  with  tympanitic  percussion  reso- 
nance and  rales  of  an  amphoric,  metallic  quality,  the  question  of  pneumothorax 
is  sometimes  raised.  In  those  rare  instances  of  total  excavation  of  one  lung 
the  amphoric  and  metallic  phenomena  may  be  most  intense,  but  the  absence  of 
dislocation  of  the  organs,  of  the  succussion  splash,  and  of  the  coin-sound 
suffice  to  differentiate  this  condition.  While  this  is  true  in  the  great  majority 
of  cases,  I  have  heard  the  bruit  d'airain  over  a  large  cavity  in  the  right  upper 
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Inlio.    Tho  condition  of  pyo-jmeiunothorax  isubphrenicus  tuny  simulate 
true  inuninintliorax. 

Prognosis, — I'he  prognosis  in  cases  of  pneumothorax  depends  largclr  upon 
the  cause.  8.  West  givus  a  mortality  of  7U  par  cent.  Tim  tuberculnus  cojffiS 
usually  die  witliin  a  few  we<-»k8*  Of  31)  cnses,  '-Id  dknl  within  a  fortnii 
(West)  ;  HJ  patients  died  on  the  first  day,  2  within  twenty  and  thirty  mi 
r^pectively  of  the  attack.  Of  our  22  tul>erculou!^  ca.se:*  20  dk-ii,  and  B  of  tUe 
10  cajses  following  aspiration.  Pneumothorax  in  a  healthy  individual  oftco 
ends  in  rccoverv,  Tfiere  are  tnlierculoiiB  cases  in  which  the  pucurnothonw^ 
if  oci.'iirring  early,  seems  to  arrest  the  progress  (d'  the  tid^erciUosii*.  There 
is  a  chronic  pnciunothorax  which  may  last  for  between  thrw  and  four  ywint. 
It  may  be  a  chronic  condition,  m  in  the  cmQ  ju^t  mentioned,  and  a  fair 
measure*  of  health  may  be  enjoyed. 

Treatment.— There  are  tlirt^e  groups  of  eases:  First,  in  the  pneumothorax 
aceuli&simus,  witfi  urgent  dyspnoE?a.  great  dis[>lncemeut  of  the  heuri.  cyano^i*, 
and  low  blood  pressure,  an  o[)oning  should  ho  made  In  the  pleura  and  kept 
open,  converting  a  valvular  into  an  open  variety.  Immediate  a^^piration  wrth  a 
trocar  has  s;ived  ]i{i\     Secondly,  the  spont^i neons  eiist*s  which  usual  1      '  ^t 

as  the  air  is  (juickly  ab^Horhed  ;  so  also  with  the  trauimitic  variety.     ^  ^  ty 

of  the  tuberculous  cases  are  l>esi  let  alone,  if  the  patient  is  doing  vntJi,  «r  if 
the  disease  in  tlie  other  lung  is  advanced.  Tiiirdly,  wiien  there  ii*  pun,  anil 
the  patient  is  not  doing  well,  or  in  the  tul»ereulous  variety  if  Ihe  other  luttH 
is  not  involved,  pleurotomy,  or  re-^ection  of  one  or  two  ribs,  may  b©  done  Of 
nine  cases  in  mv  series  two  r<-H?overcd. 


V.     AFPECTIONS    OF    THE    MEDIASTINUM, 

(1)  Simple  Lymphadenitis, —  in  all  iutlammatory  affections  of  the  hrociehi 
and  of  (he  lung^  I  he  groups  of  lymph-glands  in  the  mediastinum  become  ^woU 
len.  In  the  bronchitis  of  measles,  for  example,  and  in  simfde  bronchfi-pneti« 
monia  the  bronchial  glands  are  large  and  inHltratcfl.  the  tissue  is  engorged  and 
cedenmtous,  soujetimes  intensely  hypeiicmic.  Mucli  stress  hii^  tM«en  laid  by 
«ome  writers  on  this  enlargement  of  the  glands  in  the  posterior  mediai^aitii, 
and  De  Mussy  held  that  it  was  an  imi>ortant  factor  in  inducing  par^  ,if 
who«3ping-cough.  They  may  attain  a  size  sutlicient  to  induce  duhn  :h 
the  manubrium  imd  in  the  upper  part  of  the  interscapular  regions  behind. 
though  this  i&  often  diflicult  to  determine.  Jn  reality  the  glands  lie  cbiofly 
upon  the  &pine,  and  unless  thiise  which  are  dwp  in  the  root  of  the  lunfr  ow 
large  enougli  to  induce  compression  of  the  adjacent  lung  tissue,  1  douitt  if  tlw 
ordinary  broncluHl  adcnr>pathy  ever  can  be  determined  by  perensiiion  lit  the 
ui)per  interscapubir  region,  I  have  never  met  with  an  instance  in  which  the 
compreH§ion  of  either  bronchus  si?emed  to  have  resulted  from  the  gin:  '  ^  -v. 
ever  largr%    Tuhercidous  affection  of  these  ghimls  has  already  been  e  1. 

(2)  Suppurative  Lymphadenitis. — Oecusionnlly  absi*css  in  the  brr»fK^hiai  or 
tracheal  lymph-gland8  is  found.  It  may  follow  the  simple  adenitis,  but  i» 
most  frequently  associated  with  the  pn^?neo  of  tubercle-  The  liquid  portitm 
may  gradnally  become  absorbed  and  the  inspissuted  contents  un^^  ^-if 
tion.  Serious  accidents  oi-casionally  rKTur,  a^^  f>erforation  into  i 
or  into  a  bronchuj&,  or  in  rare  iD^tanca^,  as  in  the  earn  rcyoricd  by  Bidoej 
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Phillips,  perforation  of  the  aorta,  as  well  as  a  bronchus,  which,  it  is  remarkable 
to  say,  did  not  prove  fatal  rapidly,  but  caused  repeated  attacks  of  haemoptysis 
during  a  period  of  sixteen  months. 

(3)  Tnmors;  Cancer  and  Sarioma. — In  Hare's  elaborate  study  of  520  cases 
of  disease  of  the  mediastinum  there  were  134  cases  of  cancer,  98  cases  of  sar- 
coma, 21  cases  of  lymphoma,  7  cases  of  fibroma,  11  cases  of  dermoid  cysts,  8 
cases  of  hydatid  cysts,  and  instances  of  lipoma,  gumma,  and  enchondroma. 
From  this  we  see  that  cancer  is  the  most  common  form  of  growth.  The  tumor 
occurred  in  the  anterior  mediastinum  alone  in  48  of  the  cases  of  cancer  and  in 
33  of  the  cases  of  sarcoma.  There  are  three  chief  points  of  origin,  the  thymus, 
the  lymph-glands,  and  the  pleura  and  lung.  Sarcoma  is  more  frequently 
primary  than  cancer.  Males  are  more  frequently  affected  than  females.  The 
age  of  onset  is  most  commonly  between  thirty  and  forty. 

Symptoms. — The  signs  of  mediastinal  tumor  are  those  of  intrathoracic 
pressure.  In  some  cases  almost  the  entire  chest  is  filled  with  the  masses. 
The  heart  and  lungs  are  pushed  back  and  it  is  marvelous  how  life  can  be 
maintained  with  such  dislocation  and  compression  of  the  organs.  Dyspncea 
is  one  of  the  earliest  and  most  constant  symptoms,  and  may  be  due  either  to 
pressure  on  the  trachea  or  on  the  recurrent  laryngeal  nerves.  It  may  indeed 
be  cardiac,  duQ  to  pressure  upon  the  heart  or  its  vessels.  In  a  few  cases  it 
results  from  the  pleural  effusion  which  so  frequently  accompanies  intrathoracic 
growths.  Associated  with  the  dyspnea  is  a  cough,  often  severe  and  parox- 
ysmal in  character,  with  the  brazen  quality  of  the  so-called  aneurismal  cough 
when  a  recurrent  nerve  is  involved.  The  voice  may  also  be  affected  from  a 
similar  cause.  Pressure  on  the  vessels  is  common.  The  superior  vena  cava 
may  be  compressed  and  obliterated,  and  when  the  process  goes  on  slowly 
the  collateral  circulation  may  be  completely  established.  Less  commonly  the 
inferior  vena  cava  or  one  or  other  of  the  subclavian  veins  is  compressed.  The 
arteries  are  much  more  rarely  obstructed.  There  may  be  dysphagia,  due  to 
compression  of  the  oesophagus.  In  rare  instances  there  are  pupillary  changes, 
either  dilatation  or  contraction,  due  to  involvement  of  the  sympathetic.  Ex- 
pectoration of  blood,  pus,  and  hair  is  characteristic  of  the  dermoid  cyst,  of 
which  Christian  has  collected  40  cases. 

Physical  Signs, — On  inspection  there  may  be  orthopnoea  and  marked 
cyanosis  of  the  upper  part  of  the  body.  In  such  instances,  if  of  long  dura- 
tion, there  are  signs  of  collateral  circulation  and  the  superficial  mammary 
and  epigastric  veins  are  enlarged.  In  these  cases  of  chronic  obstruction  the 
finger-tips  may  be  clu])l)ed.  There  may  be  bulging  of  the  sternum  or  the 
tumor  may  erode  the  bone  and  form  a  prominent  subcutaneous  growth.  The 
rapidly  growing  lymphoid  tumors  more  commonly  than  others  perforate  the 
chest  wall.  In  4  of  13  cases  of  Hodgkin\s  disease,  there  was  mediastinal 
growth,  and  in  3  instances  the  sternum  was  eroded  and  perforated.  The  per- 
foration may  be  on  one  side  of  the  breast-lmne.  The  projecting  tumor  may 
pulsate;  the  heart  may  be  dislocated  and  its  impulse  much  out  of  place.  Con- 
traction of  one  side  of  the  thorax  has  boon  noted  in  a  few  instances.  On  pal- 
pation the  fremitus  is  absent  wherever  tlie  iumor  reaches  the  chest  wall.  If 
pulsating,  it  rarely  has  the  forcible,  heaving  impulse  of  an  aneurismal  sac.  On 
auscultation  there  is  usually  silence  over  the  dull  region.  The  heart-sounds 
are  not  transmitted  and  the  respiratory  murmur  is  feeble  or  inaudible,  rarely 
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broncliial.     Vocal  resonance  is,  as  a  rule,  absent.     Signi^  uf  pleural  effw 
occur  in  a  great  many  instances  of  mediastinal  growth,  and  in  doubtful 
the  aspirator  netnlle  shouki  be  used, 

Tumort^  of  the  anterior  mediastinum  originate  usually  in  the  thymus,  or 
its  remnant.s,  or  in  tfm  connec-tive  tissue;  the  sternum  is  pushe<l  forward  and 
often  erodeiL  The  growth  may  be  felt  in  the  suprasternal  fossa;  the  ei?nrical 
glands  are  usually  involved.  Tlie  pressure  svmptoms  are  chiefly  npoa  the 
venoiL^  trunks,    Dyspntea  is  a  prominent  feature. 

Intrathoracic  tumors  in  the  raiildle  and  posterior  mediastinum  ort^na(« 
most  commonly  in  the  lymph-glands.  The  symptoms  are  out  of  all  propor- 
tion to  rlie  physical  signs ;  tliere  is  urgent  dyspntea  and  cough,  which  i^  some- 
times loud  and  ringing.  Tlie  pressure  s\Tnptoms  are  chiefly  upon  the  gullet^ 
the  recurrent  laryngeal »  and  sometimes  upon  the  azygos  vein. 

In  a  third  gronji,  tumors  originating  in  the  pleura  and  the  lung,  the 
pressure  symptomn  are  not  bo  marked.  Pleural  exudate  is  ver>'  much  more 
common;  the  patient  becomes  ana»mic  and  emaciation  is  rapid.  There  may  be 
secondary  involvement  of  the  lymph-glands  in  the  neck. 

DiAiJXoyis. — Tlie  diagnosis  of  mediastinal  tumor  from  aneurism  is  s*»rne- 
times  extremely  difficult.  An  interesting  case  reported  and  figured  by  Soko- 
losski,  in  Bd.  19  of  the  Dcutsches  Archiv  fUr  klinische  Mediein,  in  which 
Oppolzer  diagnosed  aneurism  and  Skoda  mediastinal  tumor,  illustrates  how  in 
some  instances  the  most  skilful  of  observers  may  be  unable  to  agree.  Scarcely 
a  sign  is  found  in  aneurism  which  may  not  be  duplicated  in  meciiiii^tinal 
tumor.  This  is  not  strange,  since  the  symptoms  in  both  are  largely  due  to 
pressure.  The  cyanosis,  the  venous  engorgoment,  the  signs  of  collateral  cir- 
culation are  as  a  rule  much  more  marked  in  tumor.  The  time  element  Ia 
important.  If  a  case  has  persisted  for  more  than  eighteen  months  the  dis- 
ease is  probably  aneurism.  There  are,  however,  exceptions  to  this.  By  far 
the  mortt  valuable  sign  of  aneurism  is  the  diastolic  shock  so  often  to  he  felt, 
and  in  a  majority  of  cases  to  be  heard,  over  the  sac.  This  is  rarely,  if  ever, 
ipre-sent  in  mediastinal  growths,  even  when  they  perforate  the  sternum  and 
have  communicated  pulsation.  Tracheal  tugging  is  rarely  present  in  ttunor* 
Another  point  of  importance  is  that  a  tumor,  advancing  from  the  mediaa- 
tinum.  eroding  the  sternum  and  appearing  externally,  if  aneurismaK  has 
forcible,  heaving,  and  distinctly  expansile  pulsati(»ns.  The  radiating  pain  in 
the  back  and  arms  and  neck  is  rather  in  favor  of  aneurism,  as  is  also  a  bene- 
ficial influence  on  it  of  irnlide  of  jiotassium.  The  remarkable  traumatic  cya- 
nosis of  the  upijer  half  of  the  body  which  follows  compression  injuries  of  the 
thorax  could  scarcely  be  mistaken  for  the  elTet*t  of  tumor* 

The  frequency  of  pleural  effuf^ion  in  connection  with  mediastinal  tumor 
is  to  be  constantly  borne  in  mind.  It  may  give  curiously  complex  character 
to  the  physical  signs— characters  which  are  profoundly  modified  after  aspira- 
tion of  the  liffuid.  Occ»i>ionally  a  tumor  of  the  mediastinum  is  operable 
I  Walker,  of  Detroit,  ?.howcd  me  a  large  fibro-sarcoma.  which  he  had  rcmuruil 
anecessfuMv  ivnu\  thf  anhTtor  mecliastinuuj. 

(4)  Abscess  of  the  Media8tinttm.~Hare  collected  115  cases  of  media^inal 

J  abscess,  in  77  of  wbich   there  were  details  sufficient  to  permit  the  anaijsia. 

P'Of  these  cases  the  great  majority  occurred  in  males.    Forty- four  were  tmitaiie9 

of  acute  abscess.    The  anterior  mediastinum  is  most  oommonly  the  seat  of  th* 
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suppuration.  The  cases  are  most  frequently  associated  with  trauma.  Some 
have  followed  erysipelas  or  occurred  in  association  with  eruptive  fevers. 
Many  cases^  particularly  the  chronic  abscesses,  are  of  tuberculous  origin.  Of 
symptoms,  pain  behind  the  sternum  is  the  most  common.  It  may  be  of  a 
throbbing  character,  and  in  the  acute  cases  is  associated  with  fever,  sometimes 
with  chills  and  sweats.  If  the  abscess  is  large  there  may  be  dyspnoea.  The 
pus  may  burrow  into  the  abdomen,  perforate  through  an  intercostal  space,  or  it 
may  erode  the  sternum.  Instances  are  on  record  in  which  the  abscess  has 
discharged  into  the  trachea  or  oesophagus.  In  many  cases,  particularly  of 
chronic  abscess,  the  pus  becomes  inspissated  and  produces  no  ill  effect.  The 
physical  signs  may  be  very  indefinite.  A  pulsating  and  fluctuating  tumor 
may  appear  at  the  border  of  the  sternum  or  at  the  sternal  notch.  The  absence 
of  bruit,  of  the  diastolic  shock,  and  of  the  expansile  pulsation  usually  enables 
a  correct  diagnosis  to  be  made.  When  in  doubt  a  fine  hypodermic  ne^edle  may 
be  inserted. 

(5)  Indurative  Hediastino-Perioarditis. — Harris  has  reviewed  the  subject. 
In  one  form  there  is  adherent  pericardium  and  great  increase  in  the  fibrous 
tissues  of  the  mediastinum;  in  another  there  is  adherent  pericardium  with 
union  to  surroimding  parts,  but  very  little  mediastinitis ;  in  a  third  the  peri- 
cardium may  be  uninvolved.  The  disease  is  rare;  of  22  cases  17  were  in  males; 
only  2  were  above  thirty  years  of  age.  The  symptoms  are  essentially  those  of 
that  form  of  adhesive  pericardium  which  is  associated  with  great  hypertrophy 
and  dilatation  of  the  heart,  and  in  which  the  patients  present  a  picture  of  cya- 
nosis, dyspnoea,  anasarca,  etc.  The  pulsus  paradoxus,  described  by  KT;issmaul, 
is  not  distinctive.  Occasionally  there  is  also  a  proliferative  peritonitis.  Medi- 
astinal friction  is  sometimes  heard  in  patients  with  adhesive  mediastino-peri- 
carditis — dry,  coarse,  crackling  rales  heard  along  the  sternum,  particularly 
when  the  arms  are  raised. 

(6)  Xiscellaneons  Affections. — In  Harems  monograph  there  were  7  in- 
stances of  fibroma,  11  cases  of  dermoid  cyst,  8  cases  of  hydatid  cyst,  and 
cases  of  lipoma  and  gumma. 

(7)  Emphysema  of  the  Mediastinum. — Air  in  the  cellular  tissues  of  the 
mediastinum  is  met  with  in  cases  of  trauma,  and  occasionally  in  fatal  cases 
of  diphtheria  and  in  whooping-cough.  It  may  extend  to  the  subcutaneous 
tissues.  Champneys  has  called  attention  to  its  frequency  after  tracheotomy, 
in  which,  he  says,  the  conditions  favoring  the  production  are  division  of  the 
deep  fascia,  obstruction  in  the  air-passages,  and  inspiratory  efforts.  The  deep 
fascia,  he  says,  should  not  be  raised  from  the  trachea.  It  is  often  associated 
with  pneumothorax,  and  more  often  in  rupture  of  the  lung  without  pneumo- 
thorax, the  pleura  remaining  intact  and  the  air  dissecting  its  way  along  the 
bronchi  into  the  mediastinum  and  into  the  neck.  The  condition  seems  by  no 
means  uncommon.  Angel  Money  found  it  in  16  of  28  cases  of  tracheotomy, 
and  in  2  of  these  pneumothorax  also  was  present. 


SECTION    VII. 
DISEASES  OF  THE  KIDNEYS. 

I.    MALPOEMATIONS. 

Newman  classifies  the  malformations  of  the  kidney  as  follows :  A.  Displace- 
ments without  mobility — (1)  congenital  displacement  without  deformity; 
(2)  congenital  displacement  with  deformity;  (3)  acquired  displacements. 
B.  Malformations  of  the  kidney.  I.  Variations  in  number — (a)  supernumer- 
ary kidney;  (b)  single  kidney,  congenital  absence  of  one  kidney,  atrophy  of 
one  kidney;  (c)  absence  of  both  kidneys.  II.  Variations  in  form  and  size 
— (a)  general  variations  in  form,  lobulation,  etc.;  (b)  hypertrophy  of  one 
kidney;  (c)  fusion  of  two  kidneys — horseshoe  kidney,  sigmoid  kidney,  disk- 
shaped  kidney.     C.  Variations  in  pelvis,  ureters,  and  blood-vessels. 

The  fused  kidneys  may  form  a  large  mass,  which  is  often  displaced,  being 
either  in  an  iliac  fossa  or  in  the  middle  line  of  the  abdomen,  or  even  in  the 
pelvis.  Under  these  circumstances  it  may  l>e  mistaken  for  a  new  growth.  In 
Polk's  case  the  organ  was  removed  under  the  belief  that  it  was  a  floating  kid- 
ney. The  patient  lived  eleven  days,  had  complete  anuria,  and  it  was  found 
post  mortem  that  a  single  fused  kidney  had  been  removed.  A  second  case  of 
the  same  kind  has  been  reported. 

n.    MOVABLE  KIDNEY. 

(Floating  Kidney;  Palpable  Kidney;  Ben  mobilis;  Nephroptosis.) 

The  kidney  is  held  in  ])ositiou  by  its  fatty  c'aj)sule,  by  the  peritonaeum 
which  passes  in  front  of  it,  and  by  the  I )1()(k1- vessels.  Normally  the  kidney 
is  firmly  fixed,  but  under  certain  circumstances  one  or  the  other  organ,  more 
rarely  both,  becomes  movable.  In  very  rare  eases  the  kidney  is  surrounded, 
to  a  greater  or  less  extent,  by  the  j)critona'uni,  and  is  anchored  at  the  hilus 
by  a  mesonephron.  Some  would  limit  the  term  lloating  kidney  to  this  con- 
dition. 

Movable  kidney  is  almost  always  actjiiired.  It  is  more  common  in  women. 
Of  the  6()7  cases  collected  in  the  literature  ]>y  Kuttncr,  584  were  in  women 
and  only  83  in  men.  It  is  more  common  on  the  right  than  on  the  left  side. 
Of  727  cases  analyzed  by  this  author,  it  oocurreil  on  the  right  in  553  cases,  on 
the  left  in  81,  and  on  both  sides  in  03.  The  greater  frequency  of  the  con- 
dition in  women  may  be  attributed  to  compression  of  the  lower  thoracic  zone 
by  tight  lacing,  and,  more  important  still,  to  the  relaxation  of  the  abdominal 
walls  which  follows  repeateil  pregnancies.  This  does  not  account  for  all  the 
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cases,  as  movable  kidney  is  by  no  means  uncommon  in  nulliparae.  Drummond 
believes  that  in  a  majority  of  the  eases  there  is  a  congenitally  relaxed  condition 
of  the  peritoneal  attachments.  The  condition  has  been  met  with  in  infants  and 
in  children.  Wasting  of  the  fat  about  the  kidney  may  be  a  cause  in  some  in- 
stances. Trauma  and  the  lifting  of  heavy  weights  are  occasionally  factors  in 
.its  production.  The  kidney  is  sometimes  dragged  down  by  tumors.  The 
greater  frequency  on  the  right  side  is  probably  associated  with  the  position  of 
the  kidney  just  beneath  the  liver,  and  the  depression  to  which  the  organ  is 
subjected  with  each  descent  of  the  diaphragm  in  inspiration. 

And,  lastly,  movable  kidney  is  met  with  in  many  cases  which  present  that 
combination  of  neurasthenia  with  gastro-intestinal  disturbance  which  has  been 
described  by  Glenard  as  enteroptosis  (see  p.  528). 

To  determine  the  presence  of  a  movable  kidney  the  patient  should  be 
placed  in  the  dorsal  position,  with  the  head  moderately  low  and  the  abdominal 
walls  relaxed.  The  left  hand  is  placed  in  the  lumbar  region  behind  the 
eleventh  and  twelfth  ribs;  the  right  hand  in  the  hypochondriac  region,  in 
the  nipple  line,  just  under  the  edge  of  the  liver.  Bimanual  palpation  may 
detect  the  presence  of  a  firm,  rounded  body  just  below  the  edge  of  the  ribs. 
If  nothing  can  be  felt,  the  patient  should  be  asked  to  draw  a  deep  breath,  when, 
if  the  organ  is  palpable,  it  is  touched  by  the  fingers  of  the  right  hand.  Vari- 
ous grades  of  mobility  may  be  recognized.  It  may  be  possible  barely  to  feel 
the  lower  edge  on  deep  palpation — palpable  kidney — or  the  organ  may  be  so 
far  displaced  that  on  drawing  the  deepest  breath  the  fingers  of  the  right  hand 
may  be,  in  a  thin  person,  slipped  above  the  upper  end  of  the  organ,  which  can 
be  readily  held  down,  but  can  not  be  pushed  below  the  level  of  the  navel — 
movable  kidney.  In  a  third  group  of  cases  the  organ  is  freely  movable,  and 
may  even  be  felt  just  above  Poupart's  ligament,  or  may  be  in  the  middle  line 
of  the  abdomen,  or  can  even  be  pushed  over  beyond  this  point.  To  this  the 
term  floating  kidney  is  appropriate. 

The  movable  kidney  is  not  painful  on  pressure,  except  when  it  is  grasped 
very  firmly,  when  there  is  a  dull  pain,  or  sometimes  a  sickening  sensation. 
Examination  of  the  patient  from  behind  may  show  a  distinct  flattening  in  the 
lumbar  region  on  the  side  in  which  the  kidney  is  mobile. 

Symptoms. — In  a  large  majority  of  cases  there  are  no  symptoms,  and  if 
detected  accidentally  it  is  well  not  to  let  the  patient  know  of  its  presence.  Far 
too  much  stress  has  been  laid  upon  the  condition  of  late  years.  In  other  in- 
stances there  is  pain  in  the  lumbar  region  or  a  sense  of  dragging  and  discom- 
fort, or  there  may  be  intercostal  neuralgia.  In  a  large  group  the  symptoms 
are  those  of  neurasthenia  with  dyspeptic  disturbance.  In  women  the  hysterical 
symptoms  may  be  marked,  and  in  men  various  grades  of  hypochondriasis. 
The  gastric  disturbance  is  usually  a  form  of  nervous  dyspepsia.  Dilatation 
of  the  stomach  has  been  observed,  owing,  as  suggested  by  Bartels,  to  pressure  of 
the  dislocated  kidney  upon  the  duodenum.  Tliis  view  has  been  supported  by 
Oser,  Landau,  and  Ewald.  On  the  other  hand,  Litten  holds  that  the  dilata- 
tion of  the  stomach  is  the  cause  of  the  mobility  of  the  kidney,  and  he  found 
in  40  cases  of  depression  and  dilatation  of  the  stomach  22  instances  of  dislo- 
cation of  the  kidney  on  the  right  side.  The  association,  however,  with  a 
depressed  stomach  is  certainly  common  in  women.  Constipation  is  not  infre- 
quent. Some  writers  have  described  pressure  upon  the  gall-ducts,  with  jaun- 
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dice,  but  this  is  very  rare*    Fa^al  aceuinulation  and  even  obstruction  may  be 
associated  with  the  displaced  organ. 

DiETi/s  Ckise«. — In  floating  kidney  there  are  attacks  characterized  br 
severe  abdominal  pain,  ehilk,  nausnea,  vomiting,  fever,  and  collapsie.  The 
symptoms  were  first  described  by  Dietl  in  1864,  and  a  more  wide-spread  knowl* 
edge  of  their  occurrence  in  connection  with  this  condition  is  desirable.  My 
attention  was  called  to  them  in  ISSO  by  Palmer  Howard  in  the  case  of  a  stout 
lady,  who  suffered  repeatedly  with  the  most  severe  attacks  of  abdominal  pain 
and  vomiting,  wliich  constantly  rri|i2irotl  morphia.  A  tumor  wa^  diiieoverai 
a  little  to  tbe  right  of  the  navel,  and  the  diagnosis  of  probable  nef:)plaism  wm 
concurred  in  by  Flint  (Sr,)  and  Gaillard  Thomas.  The  patient  lost  weight 
rapidly,  became  emaciated,  and  in  the  spring  of  1881  again  went  to  New 
York,  where  she  saw  A^an  Buren^  who  diagnoHied  a  floating  kidney  and  said 
that  the.se  paroxysms  were  associated  with  it  in  a  gouty  person.  He  cut  off  all 
stimulants,  reassured  the  lady  that  she  had  no  cancer,  and  from  that  time  she 
rapidly  rec^overed^  and  the  attacks  have  l>een  few  and  far  between.  In  thi« 
patient  any  overindulgence  in  eating  or  in  drinking  is  still  liable  to  be  fob 
lowal  by  a  very  severe  attack.  These  attacks  may  also  be  mistaken  for  rei 
colic,  and  the  operation  of  nephrotomy  has  been  performed. 

In  other  instances  the  attacks  of  pain  may  be  thmjght  to  be  due  to 
testinal  disease  or  to  recurring  appendicitis.  The  cause  of  these  paroxys 
attacks  is  not  quite  clear.  Diet!  thought  they  were  due  to  strangulation  of  the 
kidney  or  to  twists  or  kinks  in  the  renal  vessels  due  to  the  extreme  mobility. 
During  the  attacks  the  urine  is  sometimes  high-colored  and  contains  an  cxcos» 
of  uric  acid  or  of  the  oxalates.  It  is  stated,  too,  that  blood  or  pua  may  be 
pre^rient.  The  kidney  may  be  tender,  swollen,  and  less  freely  movable,  Cbeyno 
describes  intermittent  ha^maturia  jn  this  condition. 

Iniermittent  luf drone phrosis  is  sometimes  a^tSfKriated  with  movable  kidnicy. 
Three  cases  are  reportetl  in  my  Lectures  on  Abdominal  Tumors.  In  two  t\ui 
condition  has  lieen  completely  relieved  by  a  well-adapted  pad  and  belt;  in  the 
third,  attacks  recur  at  long  intervals. 

The  diarjnofnu  is  rarely  doubtful,  as  the  shape  of  the  organ  is  nsoall? 
distinctive  and  the  mobility  marked.  Tumors  of  the  gall-bladiler,  ovarian 
growths,  and  tumors  of  the  bowc^ls  may  in  rare  instances  l>e  confounded  with  it. 

Treatment. — The  kidney  has  b<^n  extirpated  in  many  instances,  but  the 
operation  is  not  without  risk,  and  there  have  been  several  fatal  cases.  Stitch- 
ing of  the  kidney — nephrorrhaphy — aa  recommended  by  Hahn.  is  the  mo*! 
suitaf)le  pnK'cdure,  and  relief  is  afforded  in   many  cases  by  thf  nn, 

though  not  in  alL    Treatment  designed  to  increase  fat-formation  <■  Ipsi 

to  hold  the  kidney  in  place.    In  the  neurasthenic  cases  a  prolonged  rwt  traal- 
ment  is  indicated. 

In  many  instances  the  greatest  relief  is  experienced  from  a  bandage  and 
pad.  It  should  be  applied  in  the  morning,  with  the  palii*nt  in  the  domal  or 
knee-breast  position,  and  she  should  be  taught  how  to  push  up  the  kidney.  An 
air  pad  may  l)0  use<l  if  the  organ  is  sensitive*  In  other  cns*^  a  broad  bandajFP 
well  padded  in  the  lower  abdominal  zone  pushes  up  the  intestine*  and  tnako* 
them  act  as  a  support.  In  the  attacks  of  severe  c<^lic  morphia  is  required. 
When  deiK*ndent,  as  seems  sometime-s  the  case,  upon  an  exccsa  of  uric  add  or 
the  oxalates,  the  diet  must  be  carefully  regulated* 
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m.  cracniiATOBT  distubbances. 

.  Normally  the  secretion  of  urine  is  accomplished  by  the  maintenance  of 
a  certain  blood-pressure  within  the  glomeruli  and  by  the  activity  of  the  renal 
epithelium.  Bowman's  views  on  this  question  have  been  generally  accepted, 
and  the  watery  elements  are  held  to  be  filtered  from  the  glomeruli ;  the  amount 
depending  on  the  rapidity  and  the  pressure  of  the  blood-current ;  the  quality, 
whether  normal  or  abnormal,  depending  upon  the  condition  of  the  capillary 
and  glomerular  epithelium ;  while  the  greater  portion  of  the  solid  ingredients 
are  excreted  by  the  epithelium  of  the  convoluted  tubules.  The  integrity  of  the 
epithelium  covering  the  capillary  tufts  within  Bowman's  capsule  is  essential  to 
the  production  of  a  normal  urine.  If  under  any  circumstances  their  nutrition 
fails,  as  when,  for  example,  the  rapidity  of  the  blood-current  is  lowered,  so  that 
they  are  deprived  of  the  necessary  amount  of  oxygen,  the  material  which  filters 
through  is  no  longer  normal  (i.  e.,  water) ,  but  contains  serum  albumin.  Cohn- 
heim  has  shown  that  the  renal  epithelium  is  extremely  sensitive  to  circulatory 
changes,  and  that  compression  of  the  renal  artery  for  only  a  few  minutes 
causes  serious  disturbance. 

The  circulation  of  the  kidney  is  remarkably  influenced  by  reflex  stimuli 
coming  from  the  skin.  Exposure  to  cold  causes  heightened  blood-pressure 
within  the  kidneys  and  increased  secretion  of  urine.  Bradford  has  shown  that 
after  excision  of  portions  of  the  kidney,  to  as  much  as  one-third  of  the  total 
weight,  there  is  a  remarkable  increase  in  the  flow  of  urine. 

Congestion  of  the  Kidneys. — (1)  Active  Congestion;  Hyperemia. — 
Acute  congestion  of  the  kidney  is  met  with  in  the  early  stage  of  nephritis, 
whether  due  to  cold  or  to  the  action  of  poisons  and  severe  irritants.  Turpen- 
tine, cubebs,  cantharides,  and  copaiba  are  all  stated  to  cause  extreme  hyper- 
aemia  of  the  organ.  The  most  typical  congestion  of  the  kidney  which  we  see 
post  mortem  is  that  in  the  early  stage  of  acute  Bright's  disease,  when  the  organ 
may  be  large,  soft,  of  a  dark  color,  and  on  section  blood  drips  from  it  freely. 

It  has  been  held  that  in  all  the  acute  fevers  the  kidneys  are  congested, 
and  that  this  explained  the  scanty,  high-colored,  and  often  albuminous  urine. 
On  the  other  hand,  by  Roy's  oncometer,  Walter  Mendelson  has  shown  that 
the  kidney  in  acute  fever  is  in  a  state  of  extreme  anaemia,  small,  pale,  and 
bloodless;  and  that  this  anaemia,  increasing  with  the  pyrexia  and  interfering 
with  the  nutrition  of  the  glomerular  epithelium,  accounts  for  the  scanty,  dark- 
colored  urine  of  fever  and  for  the  presence  of  albumin.  In  the  prolonged 
fevers,  however,  it  is  probable  that  relaxation  of  the  arteries  again  takes  place. 
Certainly  it  is  rare  to  find  post  mortem  such  a  condition  of  the  kidney  as  is 
described  by  Mendelson.  On  the  contrary,  the  kidney  of  fever  is  commonly 
swollen,  the  blood-vessels  are  congested,  and  the  cortex  frequently  shows  traces 
of  cloudy  swelling.  However,  the  circulatory  disturbances  in  acute  fevers  ar^ 
probably  less  important  than  the  irritative  effects  of  either  the  specific  agents 
of  the  disease  or  the  products  produced  in  their  growth  or  in  the  altered  metab- 
olism of  the  tissues.  The  urine  is  diminished  in  amount,  and  may  contain 
albumin  and  tube-casts,  sometimes  much  of  the  former  and  few  of  the  latter. 

(2)  Passive  Congestion;  Mechanical  Hyperemia. — This  is  found  in 
cases  of  chronic  disease  of  the  heart  or  lung,  with  impeded  circulation,  and  as 
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a  TeAuli  of  pregeure  upon  the  renal  veins  by  tumors,  the  pregnant  utercii^ 
ftjw'JtJe  fluid.  In  the  cardiiic  kidney,  as  it  is  called,  the  cyanotic  induratiflT 
ajv^ociated  with  chronic  hearl-ilisease,  the  organs  are  enlarged  and  tirni,  ihe 
capsule  Hi  rips  ofT»  aa  a  rule,  readily,  the  cortex  is  of  a  det*p  red  color,  and  the 
pyramids  of  a  purple  red.  The  section-  is  eoarse-looking,  the  substance  is  very 
firm,  and  resii^tj^  cutting  and  tearing.  The  interstitial  tissue  is  increased,  and 
there  is  a  ^mall-celled  infiltration  betweexi  the  tuhules.  Here  and  there  the 
Malpi^hinn  tufts  hnvr*  become  &clero<cHL  The  hbMxl-veniseU  are  usually  fhiek- 
cned,  and  there  may  be  more  or  less  granular,  fatty,  or  hyaline  changes  in  tba 
epithelium  of  the  tubules.  The  condition  is  indeed  a  diffuse  nephritis.  The 
urine  is  Uisually  reduced,  h  of  high  i^pecific  gravity,  and  contains  more  or  leaf 
albumin.  Hyaline  tube-easts  and  blood-cnrpuscles  are  not  uncommon.  In 
tioiuc  cix&Qs  (over  half)  with  niacroscopicully  no  signs  of  chronic  or  acute 
nephritiift  the  urinary  fertures  lead  to  the  diagnosis  of  acute  napbritis 
(Emerson),  In  uncamplicated  ca^cs  of  the  cyanotic  induration  anemia  i& 
rare*  On  tJie  other  bai»d,  in  tbe  cunliac  cases  with  extensive  arteri<vs<'lerosis, 
the  kidneys  are  more  involved  and  the  renal  function  is  likely  to  be  disturbed. 
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1.  Akukia. 

Totnl  suppression  of  urine  occurs  undc'r  the  following  conditions; 
( \ )   Ah  an  event  in  the  intense  cnngotion  of  acute  nephritis.     For  a 
no  urine  may  be  formed  ;  more  often  the  amount  is  greatly  reduced. 

(2)  More  commonly  complete  anuria  is  seen  in  subjects  of  renal  fttone, 
fragrrjents  of  whii'h  blnck  both  ureters;  or  as  in  a  case  recently  rojM>rtod  by 
Wonod  tbe  calculus  blocked  the  only  kidney,  the  other  being  reprt»sented  by  a 
shell  i»f  tissue.  Sir  William  Roberts  calls  the  condition  "latent  unemia.** 
There  may  Ik'  very  little  dit^comfori,  and  the  symptoms  are  ver\^  unlike  those 
of  ordinary  um'mia.  Convulsions  occurred  in  only  5  of  41  eases  (flerter); 
headache  in  mily  0  ;  vomiting  in  only  12,  Consciousness  is  retained  :  the  pupilii 
aix?  usiuilly  eontracte<l;  the  temperature  may  he  low;  there  are  twitchings  and 
perhaps  ot*casiomil  vomiting.  Of  11  cases  in  the  literature,  35  occurred  in 
malefli*  Of  dt>  case^  in  which  there  was  absolute  anuria^  in  11  the  oonditioti 
lasted  more  than  four  days,  in  18  eases  from  seven  to  fourteen  days,  and  in 
7  cases  longer  than  fourteen  days  (Herter). 

(3)  Cases  occur  occasionally  in  which  the  suppression  is  prerenah  Tlie 
following  are  among  the  more  important  conditions  with  which  this  form  of 
anuria  may  Ik*  assoc»iatt»d  ( llensley)  :  Fevers  and  inflammations:  acnte  poiBnn- 
ing  by  phosphorus,  lead,  and  turpentine:  in  the  collapse  after  severe  injuries 
or  after  operations,  or.  indeed,  after  tlie  passing  of  a  catheter;  in  the  cottap#e 
stage  of  cholera  and  yellow  fever;  and,  lastly,  there  is  an  hysterical  anurui.  of 
which  Charcot  reports  a  case  in  which  the  suppression  lasted  for  deven  dayA* 
Bailey  reports  the  case  of  a  young  girl,  aged  eleven,  inmate  of  an  orpban 
asylum,  who  pasM^d  no  urine  from  t)ef tiller  10th  to  IlceinTiber  12th  (when  8 
ounces  were  wilhdrawn),  and  again  from  tliis  date  to  March  Ist!  The  rni« 
tion  of  hysterical  deception  was  considered  in  tlie  case. 

A  patient  may  live  for  from  ten  days  to  two  wei^ks  with  compM-ii 
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pression.  In  Polk's  case,  in  which  the  only  kidney  was  removed,  the  patient 
lived  eleven  days.  It  is  remarkable  that  in  many  instances  there  are  no  toxic 
features.    Adams  reports  a  case  of  recovery  after  nineteen  days  of  suppression. 

In  the  obstructive  cases  surgical  interference  should  be  resorted  to.  In 
the  non-obstructive  cases,  particularly  when  due  to  extreme  congestion  of 
the  kidney,  cupping  over  the  loins,  hot  applications,  free  purging,  and  sweat- 
ing with  pilocarpine  and  hot  air  are  indicated.  When  the  secretion  is  once 
started  diuretin  often  acts  well.  Large  hot  irrigations,  with  normal  salt  solu- 
tion, with  Kemp's  double-current  rectal  tubes,  should  be  tried,  as  they  are 
stated  to  stimulate  the  activity  of  the  kidneys  in  a  remarkable  way. 

2.    H.^MATURIA. 

Etiology. — The  following  division  may  be  made  of  the  causes  of  hsema- 
turia : 

(1)  General  Diseases. — The  malignant  forms  of  the  acute  specific  fevers. 
Occasionally  in  leukaemia  haematuria  occurs. 

(2)  Renal  Causes. — Acute  congestion  and  inflammation,  as  in  Bright's 
disease,  or  the  effect  of  toxic  agents,  such  as  turpentine,  carbolic  acid,  and 
cantharides.  When  the  carbolic  spray  was  in  use  many  surgeons  suffered  from 
haBmaturia  in  consequence  of  this  poison.  Renal  infarction,  as  in  ulcerative 
endocarditis.  New  growths,  in  which  the  bleeding  is  usually  profuse.  In  tuber- 
culosis at  the  onset,  when  the  papillae  are  involved,  there  may  be  bleeding. 
Stone  in  the  kidney  is  a  frequent  cause.  Parasites :  The  Filaria  sanguinis  horn- 
inis  and  the  Bilharzia  cause  a  form  of  haematuria  met  with  in  the  tropics. 
The  echinococcus  is  rarely  associated  with  haeinorrhage.  It  is  sometimes  met 
with  in  floating  kidney. 

Unilateral  renal  hcematuria  has  been  described  by  Senator,  Eshner,  and 
others.  The  cases  are  not  uncommon,  as  48  cases  have  been  tabulated  by 
Eshner.  In  nearly  all  the  diagnosis  of  calculus  or  neoplasm  had  been  made. 
In  16  cases  nothing  was  found  at  operation.  Displacement  was  present  in  6 
cases,  alteration  in  the  pelvis  of  the  kidney  in  9,  other  destructive  lesions  of 
the  kidney  in  11.  The  condition  has  been  termed  by  Senator  renal  haemophilia, 
but  renal  "  epistaxis,"  as  suggested  by  Gull,  is  a  more  appropriate  term. 

(3)  Affection^of  the  Urinary  Passages. — Stone  in  the  ureter,  tumor 
or  ulceration  of  the  bladder,  the  presence  of  a  calculus,  parasites,  and,  very 
rarely,  ruptured  veins  in  the  bladder.  Bleeding  from  the  urethra  occasion- 
ally occurs  in  gonorrhoea  and  as  a  result  of  the  lodgment  of  a  calculus.  Recur- 
ring haematuria  may  be  an  early  symptom  in  enlarged  prostate.  An  unusual 
cause  is  the  painful,  villous  tumor  of  the  renal  pelvis,  of  which  Savory  and 
Nash  report  a  remarkable  case  and  have  collected  49  others  from  the  literature. 
It  would  be  difficult  to  recognize  the  condition  from  stone. 

(4)  Traumatism. — Injuries  may  produce  bleeding  from  any  part  of  the 
urinary  passages.  By  a  fall  or  blow  on  the  back  the  kidney  may  be  ruptured, 
and  this  may  be  followed  by  very  free  bleeding;  less  commonly  the  blood  comes 
from  injury  of  the  bladder  or  of  the  prostate.  Blood  from  the  urethra  is 
frequently  due  to  injury  by  the  passage  of  a  catheter,  or  sometimes  to  falls. 
Transient  haematuria  follows  all  operations  on  the  kidney. 

The  malarial  haematuria  has  already  been  considered  in  the  section  on 
paludism. 
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Biagnosu. — The  diagnosis  of  lia?matiiria  is  usually  easy.  The  color  of 
urine  varies  from  a  light  smoky  to  a  bright  red,  or  it  may  have  a  dark  jwirter 
color.  Examiui'd  witli  the  microseope,  the  blood -corpuscles  are  readily  recj)g- 
nized^  either  plainly  visible  aiid  retaining  their  color,  in  which  ca:?€  ihey  aa* 
usually  crenated.  or  simply  as  shadows.  In  ammoniacal  urine  or  urim:!!*  (if 
low  specific  gravity  the  htemoglobin  is  rapidly  dissolved  from  the  corpu-^^leH, 
but  in  normal  urine  they  remain  for  many  hours  unchanged. 

It  is  important  to  distinguish  between  blood  coming  from  the  t.],n]»ii»r 
and  from  th<^  kidnevi^,  though  this  is  not  always  easy.  From  the  bla<j>!«  r  the 
bhxMl  may  be  found  only  with  the  last  portions  of  urine,  or  only  at  the  ter- 
mirmtion  of  micturition.  In  hfemorrhage  from  the  kidneys  the  blood  and  urine 
an?  intimately  mixed.  Clot^  are  more  commonly  found  in  the  blood  frrmi  tlie 
kidneys,  «nd  may  form  mfudds  of  the  pelvis  or  of  the  ureter.  VVlieti  the  f«at 
of  the  bb'eiling  is  in  the  bladder,  on  washing  out  this  organ,  the  water  is  more 
or  less  l>[oo<l-tinged ;  but  if  the  source  of  the  bleeding  is  higher,  the  water 
come:*  away  clear.  In  many  instances  it  h  ditiicult  to  f^ettle  the  question  by 
thit  i^jjttmination  of  the  urine  alone,  and  the  symptom8  and  the  physical  signs 
must  aim  l>e  taken  into  account.  Cvstoseopic  examination  of  the  bladder,  pay- 
ing <?spi»cial  attention  to  the  urine  flowing  from  each  ureteral  orififH*,  and 
eatbeterization  of  the  ureters  are  aids  in  the  diagno&is  of  doubtful  caeeii. 

3.    H^MOOLOBIKUBIA, 

This  condition  is  characterized  by  the  presence  of  blood-pigment  in  the 
urine.  The  blood-cells  are  either  absent  or  in  insigniiicant  numbers.  The 
eoluring  matter  is  not  luematin,  as  indicated  by  the  old  name,  hftmatinurui, 
nor  in  reality  always  hemoglobin,  but  it  is  most  fre(|uently  meth;*  '   n. 

The  urine  has  a  red  or  browTiish-red,  sometimes  quite  black  color,  at:  y 

depoi^iti*  a  very  heavy  browTiish  sediment.  \^^en  the  hsemoglobin  occurs  only  ill 
8mall  quantities,  it  may  give  a  lake  or  smoky  color  to  the  urine.  Mierosropica! 
4*xiiiritnation  shows  the  presence  of  granular  pigment,  sometimes  fragments  of 
blood -disks,  epithelium,  and  very  often  darkly  pigmented  urates.  The  urine 
is  also  albuminous.  The  numlK^r  of  red  blood ^t^irpuacles  i>ears  no  proportion 
whatever  to  the  intensity  of  the  color  of  the  urine.     Examined  speetroseop- 

^icnliy,  there  are  either  the  two  absorption  bands  of  oxyha^mnglobin,  which  U 
ire*  or,  more  commonly,  there  are  the  three  absorption  bands  of  inethxemo- 
jflobin,  of  which  the  one  in  the  red  near  C  is  characteristie.     Two  clinical 

^groups  may  be  distingnishcfl, 

( 1 )  Toxic  Hemoglobinuria.^ — ThiJ?  is  caused  by  poisons  which  prmlnn* 

.rapid  dissolution  of  the  blood-cori>useles,  such  as  potassium  chlorate  in  larg^ 

Mom»^,  pyrognllic  acid,  carbolic  acid,  urseniuretted  hydrogen,  cnrl>on  motto\ide« 
naphthol,  and  muscarine;  also  the  poisons  of  scarlet  fever,  yellow  fever,  ty{)hnid 
fever,  tnalaria.  and  syphilis.  Aet'ording  to  Bastianelli,  haemoglobin uria  doe 
to  the  administration  of  quinine  never  occurs  excepting  in  patients  who  air 

■  au tiering  or  who  have  recently  suffered  from  malarial  fever.  It  has  also  fol- 
lowc*iJ  severe  burns.  Exposure  to  excessive  cold  and  violent  muscular  exertion 
are  stated  to  produce  ha^moglobinuna.  A  most  remarkable  toxic  form  ocemv 
in  horses,  coming  on  w^ith  great  suddenness  and  associated  with  paresis  of  rht 

Miind  l«»gH.  Death  may  occur  in  a  few  hours  or  a  few  days.  The  animals  are 
attacked  only  after  Wing  stalh^i  for  some  days  and  then  taken  out  and  driven^ 
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particularly  in  cold  weather.  The  form  of  haemoglobinuria  from  cold  and 
exertion  is  extremely  rare.  No  instance  of  it,  even  in  association  with  frost- 
bites, came  under  my  observation  in  Canada.  Blood  transfused  from  one 
mammal  into  another  causes  dissolution  of  the  corpuscles  with  the  produc- 
tion of  haemoglobinuria ;  and,  lastly,  there  is  the  epidemic  hcemoglohinuria  of 
the  new-bom,  associated  with  jaundice,  cyanosis,  and  nervous  symptoms. 

(2)  Paroxysmal  Haemoglobinuria. — This  rare  disease  is  characterized  by 
the  occasional  passage  of  bloody  urine,  in  which  the  coloring  matter  only  is 
present.  It  is  more  frequent  in  males  than  in  females,  and  occurs  chiefly  in 
adults.  It  seems  specially  associated  with  cold  and  exertion,  and  has  often 
been  brought  on,  in  a  susceptible  person,  by  the  use  of  a  cold  foot-bath.  Par- 
oxysmal hemoglobinuria  has  been  found,  too,  in  persons  subject  to  the  vari- 
ous forms  of  Raynaud's  disease.  Many  regard  the  relation  between  these  two 
affections  as  extremely  close;  some  hold  that  they  are  manifestations  of  one 
and  the  same  disorder.  Druitt,  the  author  of  the  well-known  Surgical  Vade- 
mecum,  has  given  a  graphic  description  of  his  sufferings,  which  lasted  for  many 
years,  and  were  accompanied  with  local  asphyxia  and  local  sjmcope.  The 
connection,  however,  is  not  very  common.  In  only  one  of  the  cases  of  Ray- 
naud's disease  which  I  have  seen  was  paroxysmal  hjemoglobinuria  present,  and 
in  it  epileptic  attacks  occurred  at  the  same  time.  The  relation  of  the  disease 
to  malaria  has  been  considered. 

The  attacks  may  come  on  suddenly  after  exposure  to  cold  or  as  a  result 
o/  mental  or  bodily  exhaustion.  They  may  be  preceded  by  chills  and  pyrexia. 
In  other  instances  the  temperature  is  subnormal.  There  may  be  vomiting  and 
diarrhoea.  Pain  in  the  lumbar  region  is  not  uncommon.  The  haemoglobinuria 
rarely  persists  for  more  than  a  day  or  two — sometimes,  indeed,  not  for  a  day. 
There  are  instances  in  which,  even  in  the  course  of  a  single  day,  there  have 
been  two  or  three  paroxysms,  and  in  the  intervals  clear  urine  has  been  passed. 
Jaundice  has  been  present  in  a  number  of  cases.  The  cases  are  rarely  if  ever 
fatal. 

The  essential  pathology  of  the  disease  is  unknown,  and  it  is  difficult  to 
form  a  theory  which  will  meet  all  the  facts — particularly  the  relation  with  Ray- 
naud's disease,  which  is  rightly  regarded  as  a  vaso-motor  disorder.  Increased 
haemolysis  and  solution  of  the  haemoglobin  in  the  blood-serum  (haemoglobi- 
naemia)  precedes,  in  each  instance,  the  appearance  of  the  coloring  matter  in  the 
urine.  A  full  discussion  of  the  subject  is  to  be  found  in  F.  Chvostek's  mono- 
graph.   Blanc  regards  it  as  distinctly  nervous  in  origin. 

Treatment. — In  all  forms  of  haematuria  rest  is  essential.  In  that  produced 
by  renal  calculi  the  recumbent  posture  may  suffice  to  check  the  bleeding.  Full 
doses  of  acetate  of  lead  and  opium  should  be  tried,  then  ergot,  gallic  and 
tannic  acid,  and  the  dilute  sulphuric  acid.  The  oil  of  turpentine,  which  is 
sometimes  recommended,  is  a  risky  remedy  in  haematuria.  Extr.  hamamelis 
virgin,  and  extr.  hydrastis  canad.  are  also  recommended.  Cold  may  be  applied 
to  the  loins  or  dry  cups  in  the  lumbar  region.  Incision  of  the  kidney  has 
cured  the  so-called  renal  epistaxis. 

The  treatment  of  paroxysmal  hemoglobinuria  is  unsatisfactory.  Amyl 
nitrite  will  sometimes  cut  short  or  prevent  an  attack  (Chvostek).  During  the 
paroxysm  the  patient  should  be  kept  warm  and  given  hot  drinks.  Quinine  is 
recommended  in  large  doses,  on  the  supposition — as  yet  unwarranted — ^tl»* 
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di^ca^  m  specially  cemnecteil  with  malaria.  If  tUero  i8  a  syphilitic  hintoiy* 
iodide  of  po(a*i>iuin  iu  full  doses  may  be  tried.  In  a  warm  climate  the  attacks 
are  much  less  fref[uent. 

4.  Albuminuria, 

**  Bea!Fon>^  drawn  from  the  urine  are  us  brittle  m  the  urinal  "  is  a  dictum  of 
Thoma!>  Fuller  peculiarly  appropriate  in  connection  with  this  subject. 

The  presence  of  albumin  in  the  urine*  formerly  regarded  as  itiil  i>f 

Bright'^  disea^ie,  h  now  recog'nized  as  occurring  under  many  cin  -i« 

without  the  existence  of  serious  organic  change  in  the  kidney,    Tw*o  group* 
of  cases  may  be  recognized — those  in  which  the  kidneys  show  no  coanie  Ibm 
and  those  in  which  there  are  evident  anatomical  changes. 

Albuminuria  without  Coarse  Eenal  Lesions. — (n)  Function al>  so-cau-mT 
riJVsiuL<-Mii«'AL  Albuminukia, — lu  a  normal  condition  of  the  kidney  only 
the  water  and  the  salt^  are  allowed  to  pass  from  the  blood.  When  albuminont 
substance^  transude  there  i^  probably  disturljance  in  the  nutrition  of  the  f*pi- 
thelium  of  the  capillaries  of  the  tuft,  or  of  the  cells  surrounding  the  glome- 
rulus. Thie  statement  is  stilU  however,  in  dispute,  and  Senator  and  others 
hohl  that  thei^c  is  a  physiological  albuminuria  which  may  follow  ritnst*ular 
work,  the  ingei;tioD  of  food  rich  in  albumin,  violent  emotions^  cold  bathing, 
.and  dys()epsia.  The  difTcrences  of  opinion  on  this  point  are  striking,  ami 
^observers  of  equal  thoroughness  and  reliability  have  arrived  at  directly  oppo- 
site etmclusions.  But  on  one  point  all  agree  that  the  cause  njust  be  some- 
thing unusual  and  excessive,  as  an  unusually  hard  tramp,  a  football  match, 
a  race,  etc.  The  presence  of  albumin  in  the  urine,  in  any  form  aiifl  under 
any  circumstance,  may  l)e  regarded  as  indicative  of  change  in  the  n^nal  or 
glomerular  epithelium,  a  change,  however,  which  may  be  transient,  slight,  an^ 
unimportant,  depending  upon  variations  in  the  circulation  or  upon  the  irri- 
tating  elTcets  of  substances  taken  with  the  food  or  temporarily  present^  bs  in 
febrile  states. 

All>uminuria  of  adolescence  and  cyrlic  albuminuria,  in  which  the  albu- 
min is  present  only  at  certain  times  during  the  day — orthostatic  albuminuria — 
are  interesting  forms,  A  majorily  of  the  cases  occur  in  young  person* — boji 
more  commonly  than  girls — and  the  condition  is  often  discovertxl  an  '  lly. 
These  are  offpn  the  children  of  neurotic  parents,  and  have  well'imi;  -o- 

motor  instability.  Some  cases  last  only  during  puberty,  some  throughout  life. 
Erlangcr  and  Hooker  have  shown  that  the  albumin  is  excrete*!  only  dnrloir 
periods  with  low  pulse  pressure  (difference  l^etween  ihe  diastolic  and  htb- 
tolic  pre^^sures).  The  urine,  as  a  rule,  contains  only  a  very  small  avnount  of 
'  albumin,  hut  in  some  instances  large  quantities  are  present.  The  mo^t  strik- 
ing feature  is  the  variability.  It  may  be  absent  in  the  morning  and  only  pr*t- 
ent  after  exertion.  Even  the  change  to  the  upright  position  (ortbostalic)  may 
snflice  to  cause  it;  or  it  may  l)e  greatly  increaswl  after  taking  fooil.  partlcTU* 
larly  proteids.  The  quantity  of  urine  may  he  but  little,  if  at  all.  incrf*a>4Ml,  thr 
specific  gravity  is  usually  nonnal.  and  the  color  may  he  high.  Or--  -— t||y 
hyaline  ca^ts  may  be  found,  and  in  eome  instances  there  has  !)een  tm  ly- 

cosuria.     As  a  rule,  the  pulse  is  rxoi  of  high  tension  and  the  iiecond  Aurtic 
(•sound  is  not  accimluated. 

Various  forms  of  this  affection  have  been  recognized  by  writer*,  mch 
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as  neurotic,  dietetic,  cyclic,  intermittent,  and  paroxysmal — names  which  indi- 
cate the  characters  of  the  different  varieties.  A  large  proportion  of  the  cases 
get  well  after  the  condition  has  persisted  for  a  variable  period.  This  in  itself 
is  an  evidence  that  the  changes,  whatever  their  nature,  are  transient  and  slight. 
In  these  instances  the  albumin  exists  in  small  quantity,  tube-casts  are  rarely 
present,  and  the  arterial  tension  is  not  increased.  In  a  second  group  the  albu- 
min is  more  persistent,  the  amount  is  larger,  though  it  may  vary  from  day 
to  day,  and  the  pulse  tension  is  increased.  In  such  instances  the  per- 
sistent albuminuria  probably  indicates  actual  organic  change  in  the  kidney. 

(6)  Febrile  Albuminuria. — Pyrexia,  by  whatever  cause  produced,  may 
cause  slight  albuminuria.  The  presence  of  the  albumin  is  due  to  slight 
changes  in  the  glomeruli  induced  by  the  fever,  such  as  cloudy  swelling,  which 
can  not  be  regarded  as  an  organic  lesion.  It  is  extremely  common,  occurring 
in  pneumonia  (in  about  70  per  cent  of  our  cases),  diphtheria,  typhoid  fever 
(about  60  per  cent  of  our  cases),  malaria,  especially  the  aestivo-autumnal  type, 
and  even  in  the  fever  of  acute  tonsillitis.  The  amount  of  albumin  is  slight, 
and  it  usually  disappears  from  the  urine  with  the  cessation  of  the  fever. 
Hyaline  and  even  epithelial  casts  accompany  the  condition. 

(c)  H.EMIC  Changes. — Purpura,  scurvy,  chronic  poisoning  by  lead  or 
mercury,  syphilis,  leukaemia^  and  profound  anaemia  may  be  associated  with 
slight  albuminuria.  Abnormal  ingredients  in  the  blood,  such  as  bile-pigment 
and  sugar,  may  cause  the  passage  of  small  amounts  of  albumin. 

The  transient  albuminuria  of  pregnancy  may  belong  to  this  hsemic  group, 
although  in  a  majority  of  such  cases  there  are  changes  in  the  renal  tissue. 
Albumin  may  be  found  sometimes  after  the  inhalation  of  ether  or  chloroform. 

(d)  Nervous  System. — Albuminuria  occurs  in  certain  affections  of  the 
nervous  system.  This  so-called  neurotic  albuminuria  is  seen  after  an  epileptic 
seizure  and  in  apoplexy,  tetanus,  exophthalmic  goitre,  and  injuries  of  the  head. 

Albuminuria  with  Definite  Lesions  of  the  Urinary  Organs. — (a)  Conges- 
tion of  the  kidney,  either  active,  such  as  follows  exposure  to  cold  and  is  asso- 
ciated with  the  early  stages  of  nephritis,  or  passive,  due  to  obstructed  outflow 
in  disease  of  the  heart  or  lungs,  or  to  pressure  on  the  renal  veins  by  the  preg- 
nant uterus  or  tumors. 

(b)  Organic  disease  of  the  kidneys — acute  and  chronic  Bright's  disease, 
amyloid  and  fatty  degeneration,  suppurative  nephritis,  and  tumors. 

(r)  Affections  of  the  pelvis,  ureters,  and  bladder,  when  associated  with 
the  formation  of  pus. 

Tests  for  Albumin. — Both  morning  and  evening  urine  should  be  examined, 
and  in  doubtful  cases  at  least  three  specimens.  If  turbid,  the  urine  should  be 
filtered,  though  turbidity  from  the  urates  is  of  no  moment,  since  it  disappears 
at  once  on  the  application  of  heat. 

Heat  and  Nitric-acid  Test, — The  urine  is  boiled  in  a  test-tube  over  a  spirit- 
lamp,  and  a  drop  of  nitric  acid  is  then  added.  If  a  cloudiness  occurs  on  boil- 
ing, it  may  be  due  to  phosphates,  which  are  dissolved  on  the  addition  of  an 
acid.    Persistence  of  the  cloudiness  indicates  albumin. 

HeUer's  Test, — A  small  quantity  of  fuming  nitric  acid  is  poured  into  the 
test-tube,  and  with  a  pipette  the  urine  is  allowed  to  flow  gently  down  the  side 
upon  the  acid.  At  the  line  of  junction  of  the  two  fluids,  if  albumin  is  present, 
a  white  ring  is  formed.     This  contact  method. is  trustworthy,  and,  for  the 
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routine  clinical  work,  in  probably  the  most  satisjfactory.  A  diffused  haze,  due 
to  mucin  (nucleo-albumin),  is  sometimes  seen  jusit  above  the  white  ring  of 
alhuniin;  aud  in  very  concentrated  urines,  or  after  the  taking  of  balsamte 
remedies,  a  slight  cloudiness  may  he  due  to  urates  or  uric  acid,  whicli  clear* 
on  heating  or  wanning.  A  colored  ring  at  the  junction  of  the  acid  and  the 
urine  is  due  to  the  oxidation  of  the  coloring  matters  in  the  urine. 

Fvrronjan\dc-of-potmsium  and  Acetic-acid  Tent, — Fill  an  ordiniiry  test- 
tube  half  full  of  urine,  and  add  5  or  6  cc.  of  potassium* ferrocyanide  fiolution 
(1  in  iJO).  Thoroughly  mix  the  urine  and  reagent  and  add  10  to  15  dnip?*  of 
acetic  acid.  If  albumin  be  present,  a  cloudiness  var>4ng  in  degree  acconl* 
ing  to  the  amount  of  albumin  will  be  prmhiced.  This  is  a  very  n*li«Me 
teat,  as  it  precipitates  all  forms  of  albumin,  acid  and  alkaline,  but  doe*  not 
precipitate  mucin,  peptones,  phosphates,  urates,  vegetable  alkaloids,  or  lhi» 
pine  acids. 

Sir  William  Roberts  strongly  reci^mmends  the  magnesium-nitric  iesL  One 
volume  of  strong  nitric  acid  is  Tnixed  with  five  vohmies  of  the  satu*  '  Tu- 
tion  of  sulphate  of  magnesium.     This  is  used  in  the  same  way  a>  »c 

acid  in  IIeller*s  test, 

Ficric  acid,  introduced  by  ficorgo  Johnson,  is  a  delicate  and  Uf*eful  te§t 
for  albumin.  A  saturated  solution  is  used  and  employcHl  as  in  the  cnotacl 
method.  It  has  Ixml^  urged  against  this  test  tliat  it  throws  down  the  mucin. 
peptones,  and  certain  vegctalde  alkaloids,  but  these  are  dissoUtnl  by  hcjtl. 

For  minute  tracer  of  albumin  the  trichloracetic  acid  may  be  used,  or  Mil- 
lard^s  fluid,  which  is  ejcti'emely  delicate  and  consist-s  of  glacial  earl>olic  acid 
(95  per  cent),  2  drachms;  pure  acetic  acid,  7  drachms;  liquor  potai^sje,  2  ounce* 
C  drachms. 

A  quantitative  estimate  of  the  albumin  can  be  made  by  meana  of  Esliach*.^ 
tube,  but  the  rough  method  of  heating  and  boiling  a  certain  quantity  .<rf 
actdulatetl  urine  in  a  test-tulw  and  allowing  it  to  stand,  is  often  employed. 
The  depth  of  deposit  can  then  be  compared  with  the  whole  amount  of  urines, 
and  the  proportion  is  expressed  as  a  mere  trace,  almost  solid — one- fourth,  one- 
half,  and  so  on.  Tbis,  of  course,  doe^  not  give  an  accurate  indication  of  tlie 
proportion  of  albumin  in  the  total  quantity  of  urine.  For  the  more  elalKK 
rate  methods  the  reader  is  referred  to  the  works  on  urinalysis. 

The  al»ove  tests  refer  entirely  to  serum-albumin.  Other  albuminoiu  fib- 
stances  occur,  such  m  albumose,  serum-globulin,  peptones,  and  hemi-alburai^f 
or  propeton.     They  are  not  of  much  clinical  importance. 

Albumosuria, — Traces  of  albumoses  are  found  in  the  urine  in  manj  fd»rile 
diseases,  as  pneumonia,  and  in  chronic  suppuration,  and  have  littlo  elinieal 
significance, 

Hyelopathic  AlbomoBuria,  -^  Kahlers  rfwcep*^/'  is  characterized  by  amlti- 
ple  myelomata  with  persistent  excretion  of  what  is  known  as  the  BeticeJcmei 
body,  a  proteid  discovered  by  him  in  1848.  There  are  between  thirty-fir^  and 
forty  cases  on  record  (Anders  and  Boston,  Lancet,  1903;  Parkes  \V.  '     l- 

Chir.  Trans.,  vol.  Ixxxvi).  Malei;  alx)ve  forty  years  of  age  are  usual l_.  ,i...-^;ixL 
The  Bence-Jones  l)ody  does  not  appear  with  other  tumora  of  the  lioiHiii,  A* 
in  a  case  which  I  saw  with  Hamburger,  the  persistent  albumosuria  may  lead 
to  the  diagnosis  of  multiple  myelomata  l)efore  any  b<ine  tumors  can  be  frft. 
The  disease  runs  a  fatal  course.    The  simplest  reaction  is  the  white  preerpt- 
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tate  formed  in  adding  nitric  acid  to  the  urine;  when  boiled  it  disaj^ars,  to 
reappear  on  cooling.  As  in  one  of  Bradshaw's  cases^  the  urine  may  be  of  a 
milky  white  color  when  passed. 

Olobnlin  rarely  occurs  in  the  urine  alone,  but  generally  in  association  with 
serura-alburiiin.  The  latter  is  usually  present  in  greater  quantity,  but  in  severe 
organic  renal  disease  and  in  diabetes  Maguire  has  found  that  the  proportion 
of  globulin  to  albumin  is  often  2.5  to  1.  Senator  states  that  more  globulin  is 
present  with  the  lardaceous  kidney  than  in  other  forms  of  nephritis.  The 
clinical  significance  of  globulin  is  the  same  as  that  of  serum-albumin. 

Prognosis. — This  depends,  of  course,  entirely  upon  the  cause.  Febrile 
albuminuria  is  transient,  and  in  a  majority  of  the  cases  depending  upon 
haemic  causes  the  condition  disappears  and  leaves  the  kidneys  intact.  A  trace 
of  albumin  in  a  man  over  forty,  with  or  without  a  few  hyaline  casts,  is  not 
of  much  significance,  except  as  an  indication  that  his  kidneys,  like  his  hair, 
are  beginning  to  turn  "  gray  "  with  age.  In  many  instances  the  discovery  is  a 
positive  advantage,  as  the  man  is  made  to  realize,  perhaps,  for  the  first  time 
that  he  has  been  living  carelessly.  I  have  discussed  the  question  from  this 
standpoint  in  a  paper  with  the  paradoxical  title  "  On  the  Advantages  of  a 
Trace  of  Albumin  and  a  few  Tube-casts  in  the  Urine  of  Men  over  Fifty  Years 
of  Age"  (N.  Y.  Med.  Jour.,  vol.  Ixxiv). 

The  persistence  of  a  slight  amount  of  albumin  in  young  men  without  in- 
creased arterial  tension  is  less  serious,  as  even  after  continuing  for  years  it 
may  disappear.  I  have  already  spoken  of  the  outlook  in  the  so-called  cyclic 
albuminuria. 

Practically  in  all  cases  the  presence  of  albumin  indicates  a  change  of 
some  sort  in  the  glomeruli,  the  nature,  extent,  and  gravity  of  which  it  is 
difficult  to  estimate ;  so  that  other  considerations,  such  as  the  presence  of  tube- 
casts,  the  existence  of  increased  tension,  the  general  condition  of  the  patient, 
and  the  influence  of  digestion  upon  the  albumin,  must  be  carefully  considered. 

The  physician  is  daily  consulted  as  to  the  relation  of  albuminuria  and 
life  assurance.  As  his  function  is  to  protect  the  interests  of  the  company, 
he  should  reject  all  cases  in  which  albumin  occurs  in  the  urine.  It  is  even 
doubtful  if  an  exception  should  be  made  in  young  persons  with  transient 
albuminuria.  Naturally,  companies  lay  great  stress  upon  the  presence  or 
absence  of  albumin,  but  in  the  most  serious  and  fatal  malady  with  which  they 
have  to  deal— chronic  interstitial  nephritis — the  albumin  is  often  absent  or 
transient,  even  when  the  disease  is  well  developed.  After  the  fortieth  year, 
from  a  standpoint  of  life  insurance,  the  state  of  the  arteries  and  the  blood 
pressure  is  far  more  important  than  the  condition  of  the  urine. 

With  reference  to  the  significance  of  albuminuria  in  adults,  I  quite  agree 
with  the  following  conclusions  of  F.  C.  Shattuck : 

(1)  Henal  albuminuria,  as  proved  by  the  presence  of  both  albumin  and 
casts,  is  much  more  common  in  adults,  quite  apart  from  Bright's  disease  or 
any  obvious  source  of  renal  irritation,  than  is  generally  supposed. 

(2)  The  frequency  increases  steadily  and  progressively  with  advancing  age. 

(3)  This  increase  with  age  suggests  the  explanation  that  the  albuminuria 
is  often  an  indication  of  senile  degeneration. 

(4)  Though  it  can  not  be  regarded  as  yet  as  absolutely  proved,  it  is  highly 
probable  that  faint  traces  of  albumin  and  hyaline  and  finely  granular  casts 
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of  small  diameter  are  often,  especially  in  those  pajst  fifty  years  of  age,  of  Uilfc 
or  no  practical  importance. 

R.  C.  Cabot*i5  studies  also  show  that  we  have  been  laying  altogether  too 
much  stress  on  albumin  and  tube-casts  as  indicative  of  serious  disease  of  the 
kidneys.  * 

,  5.  Pyuria  {Pus  in  the  Urine). 

Causes. — (1)  Pyelitih  and  Pvklonepiiritts. — In  large  abscesses  of  tl 
kidney,  pyonephrosi^i.  (he  pus  rimy  l>e  inlLTmitlent,  whilu  in  culeulous  nnd 
tuberculous  pyelitis  the  pyuria  \a  usually  continuous,  though  varying  in  in- 
tensity. In  cases  due  to  the  colon  or  tubercle  bacillus  the  urme  is  acid,  in 
those  due  to  the  proteu*^  liacillus  alkaline,  while  in  the  staphylococcos  ease« 
the  urine  is  either  less  acid  thnn  noriuaL  or  alkaline.  In  the  pyelitiii  and 
pyelonephritis  following  cystitis  the  urine  is  alkaline  or  acid,  depending  upon 
lire  infecting  niicro-organism ;  more  mucus,  frequent  micturition,  and  a  pn*- 
vious  bladder  history  are  aids  in  diagnosis. 

(2)  Cyhtitis. — The  urine  is  usually  acid,  especially  in  women,  since  the 
enlon  bacillus  is  a  very  couuuon  cause  of  these  infections.  The  pns  and  raucue 
are  more  ropy,  and  triple  jihosphate  crystals  are  found  in  the  freshly  fmsi 
urine  in  the  alkaline  infections. 

(il)   rRETHHFTis,  particularly  gonorrhtpa.     The  pus  appears  first,  is 
small  tjuantities,  and  there  are  signs  of  locul  inflamonition. 

(4)  In  LErooHUifa^A  the  quantity  of  pus  is  usually  small,  and  large  Hake* 
of  vaginal  epithelium  are  numerous.  In  doubtful  eases,  when  leueorrhtiea 
is  present,  the  urine  should  be  withdrawn  through  a  catheter, 

(5)  RupTuitE  OK  Abscesses  ixto  the  Uuixary  Passaoes. — In  such  cs«« 
as  pelvic  or  pcrUyplitic  abscess  there  have  been  previous  symptoms  of  \tm 
foruiaticm.  A  large  amount  is  passed  within  a  short  time,  then  the  discharge 
stops  abruptly  or  rapidly  diminishes  within  a  few  days. 

Pus  gives  to  the  urine  a  white  or  yellowish-white  apjiearance.  On  fettling, 
the  sediment  is  sometimes  ropy,  the  supernatant  fluid  usually  turbid,  Jn  ease* 
due  to  urea-deeom posing  microbes  (  protcus  bacillus,  various  stajihyloencci )  llw» 
odor  may  be  ammoniacal  even  in  fresh  urine.  Examination  with  the  micn^ 
scope  reveals  the  presence  of  a  large  number  of  pus-corpuscles,  which  aft 
usually,  when  the  f>us  comes  from  the  hlfldder,  well  formed;  the  protoplasm 
is  granular,  and  often  shows  many  translucent  processes. 

The  only  sediment  likely  to  be  confounded  with  pus  is  that  of  the  pht»^ 
phates;  but  it  is  whiter  and  less  dense,  and  is  distinguished  immediately  bjr 
microscopical  examination  or  by  the  addition  of  acid. 

With  the  pus  there  is  always  more  or  less  epithelium  from  the  bladd^ 
and  pelves  of  the  kidneys,  but  since  in  these  situations  the  forms  of  cells  art 
practically  identical,  they  atford  no  information  as  to  the  locality  from  which 
the  pus  has  come, 

Tlie  treatment  of  pus  in  the  urine  is  considered  tinder  the  conditions  to 
which  it  occurs. 

6.   CHTLURIA — XON-rARASITIC. 

This  is  a  rare  alTeotion,  occurring  in  temperate  reginni*  and  tiiia»»CM*ia(c«l 
with  the  Fihria  hancrofU,    The  urine  is  of  an  opaque  white  color;  it  resem- 
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bles  milk  closely,  is  occasionally  mixed  with  blood  (haematochyluria),  and 
sometimes  coagulates  into  a  firm,  jelly-like  mass.  In  other  instances  there 
is  at  the  bottom  of  the  vessel  a  loose  clot  which  may  be  distinctly  blood-tinged. 
Under  the  microscope  the  turbidity  seems  to  be  caused  by  numerous  minute 
granules — more  rarely  oil  droplets  similar  to  those  of  milk.  In  Montreal  I 
made  the  dissection  in  a  case  of  thirteen  years^  duration  and  could  find  no 
trace  of  parasites. 

7.  LiTHURiA  (Lithcemia;  Lithic-acid  Diathesis). 

The  general  relations  of  uric  acid  have  already  been  considered  in  speak- 
ing of  gout. 

Occarrence  in  the  XTrine. — ^Thc  uric  acid  occurs  in  combination  chiefly 
with  ammonium  and  sodium,  forming  the  acid  urates.  In  smaller  quan- 
tities are  the  potassium,  calcium,  and  lithium  salts.  The  uric  acid  may  be 
separated  from  its  bases  and  crystallizes  in  rhombs  or  prisms,  which  are  usu- 
ally of  a  deep  red  color,  owing  to  the  staining  of  the  urinary  pigments.  The 
sediment  formed  is  granular  and  the  groups  of  crystals  look  like  grains  of 
Cayenne  pepper.  It  is  very  important  not  to  mistake  a  deposit  of  uric  acid 
for  an  excess.  The  deposition  of  numerous  grains  in  the  urine  within  a  few 
hours  after  passing  is  more  likely  to  be  due  to  conditions  which  diminish  the 
solvent  power  than  tb  increase  in  the  quantity.  Of  the  conditions  which 
cause  precipitation  of  the  uric  acid  Roberts  gives  the  following:  "  (1)  High 
acidity;  (2)  poverty  in  mineral  salts;  (3)  low  pigmentation;  and  (4)  high 
percentage  of  uric  acid.'^  The  grade  of  acidity  is  probably  the  most  impor- 
tant element. 

In  health  the  weight  of  uric  acid  excreted  bears  a  fairly  constant  ratio  to 
the  weight  of  urea  eliminated.  According  to  von  Noorden,  the  average  ratio 
is  1  to  50,  while  the  average  ratio  of  the  nitrogen  of  uric  acid  to  the  total 
nitrogen  eliminated  in  the  urine  is  1  to  70.  In  several  of  the  cases  of  gout  in 
my  wards  Futcher  found  that  in  the  intervals  between  the  acute  arthritic 
attacks  the  uric  acid  was  reduced  to  a  much  greater  extent  than  the  urea, 
so  that  the  ratio  of  the  former  to  the  latter  often  varied  between  1  to  300  up 
to  (in  one  case)  1  to  1,500,  a  return  to  about  the  normal  proportions  occurring 
during  the  acute  attacks. 

More  common  is  the  precipitation  of  amorphous  urates,  forming  the  so- 
called  brick-dust  or  lateritious  deposit,  which  has  a  pinkish  color,  due  to 
the  presence  of  urinary  pigment.  It  is  composed  chiefly  of  the  acid  sodium 
urates.  It  occurs  particularly  in  very  acid  urine  of  a  high  specific  gravity. 
As  the  urates  are  more  soluble  in  warm  solutions,  they  frequently  deposit  as 
the  urine  cools.  Here,  too,  the  deposition  does  not  necessarily,  indeed  usually 
does  not,  mean  an  excessive  excretion,  but  the  existence  of  conditions  favoring 
the  deposit. 

Lithaemia. — In  addition  to  what  has  already  been  said  under  gouty  we  may 
consider  here  the  hypothetical  condition  known  as  lithaemia,  or  the  uric-acid 
diathesis.  Murchison  introduced  the  term  to  designate  certain  symptoms  due, 
as  he  supposed,  to  functional  disturbance  of  the  liver.  Not  only  have  his 
views  been  widely  adopted,  but,  as  is  so  often  the  case  when  we  give  the  rein 
to  theoretical  conceptions  of  disease,  the  so-called  manifestations  of  this  state 
have  so  multiplied  that  some  authors  attribute  to  this  cause  a  considerable  pro- 
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portion  of  the  ailments  affecting  the  various  Bystems  of  the  body.  Thus  one 
writer  enumerates  not  fewer  than  forty-one  separate  morbid  conditions  aaeo- 
eiated  with  lithfpmia,  and  one  of  them  aatiginatiam  against  the  rule!  Ffom 
our  lack  of  knowledge  of  the  mode  of  formation  and  elimination  of  uric  acid 
it  is  very  evident  that  the  phy.'^iology  of  the  subject  niu^^t  l>e  widt'ly  t*x(end«t! 
before  we  are  in  a  position , to  draw  safe  conclusions.  Thus  it  is  by  no  meam 
sure  that,  as  Murchison  .supposed,  the  esj^ential  defect  is  in  a  functional  dii^ 
order  of  the  liver,  disturbing  the  metabolism  of  the  albuminous  ingredients,  nor 
ifi  it  at  all  certain  that  the  only  offending  subs^tanee  is  uric  acid.  In  the 
present  imperfect  state  of  knowled^'e  it  is  impo8sible  with  any  cleamesai  to 
define  the  pathology  of  the  fio-ealled  uric-acid  diathesis.  We  may  pay  that 
certain  symptoms  arise  in  connection  with  defective  food  or  tissue  metabolism, 
more  particularly  of  the  nitrngennug  elements.  Deficient  oxidation  is  pro^n 
ably  the  most  essential  factor  in  the  prnecf^s,  with  the  result  of  the  formation 
of  less  readily  soluble  and  less  readily  eliminated  products  of  retrograde  met  a* 
morphosis.  This  faulty  metabolism  if  long  continued  may  lead  to  gout,  with 
uratic  deposits  in  the  joints,  acute  inflammations,  and  arterial  and  renal  dis- 
ease. In  a  large  group  of  cases  the  disturbed  metabolism  produces  high  ten- 
sion in  the  arteries  (probably  as  a  direct  sef[uenee  of  interference  with  fl»« 
capillar}'  circulation)  and  ultimately  degenerationa  in  varioua  tissoea,  par- 
ticularly the  scieroseSi 

Overeating  and  overdrinking,  when  combined  w^ith  deficient  muscular  ex- 
ercise, lie  at  the  basis  of  this  nutritional  disturbance.  The  symptoms  whi<*h 
are  believed  to  characterize  the  uric-acid  diathesis  have  already  been  briefly 
treated  of  under  the  section  on  irregular  gout,  and  the  question  of  diet  and 
exercise  has  also  been  there  considered. 

8,    OXALUHIA. 

The  discover}'  of  calcium-oxalate  crystals  in  the  urine  by  Donn^  in  lft3fi 
led  to  the  deacTiption  of  the  so-called  oxalic-acid  diathesis.  It  is  claimed  that 
all  the  oxalic  acid  found  in  the  urine  is  taken  into  the  body  with  the  food 
{THinlop).  In  health  none,  or  only  a  trace,  is  formed  in  the  \yoA\\  The 
amount  tluetuates  with  the  quantity  of  food  takeji,  and  is  usually  below  10 
milligrammes  daily  (IL  Baldwin).  It  seems  to  be  formed  in  the  Ixxiy  when 
there  is  an  absence  of  free  hydrochloric  acid  in  the  gastric  juice,  eoiI  in 
connection  with  excessive  fermentation  in  the  intestines.  It  never  fornix  a 
heavy  deposit,  but  the  crystals — usually  octahedral,  rarely  dumb-bell-shatviJ 
— collect  in  the  mucus-cloud  and  on  the  sides  of  the  vessel. 

When  in  excess  and  present  for  any  considerable  time,  the  condii!  ^ 
known  as  oxaluria,  the  chief  interest  of  which  is  in  the  fact  that  the  rr-.-.' ,, 
may  be  deposited  before  the  urine  is  voided*  and  form  a  calculus.  It  iii  Mil 
by  many  that  there  is  a  special  diathesis  associated  with  its  pre^nce  in  einstf 
and  miuiifested  clinically  by  dyspepsia,  particularly  the  nen^us  form,  iiritA* 
bility.  depression  nf  spirits,  lassitude,  and  sometimes  marked  h^'pocboDdriaiiiw 
There  may  he  in  addition  neuralgic  pains  and  the  general  symptoms  of  iMnir»»- 
thenia.  The  local  and  general  symptoms  are  probably  dependent  upon  «80iii« 
disturbance  of  rnetjibolism  of  which  the  oxaluria  is  one  of  the  manift^tlA* 
tions.  It  id  a  feature  al^o  in  many  gouty  persons^  and  in  the  conditioo  cttUed 
litba*mia* 
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9.  Cystinuria, 

Stadthagen  claims  that  normal  urine  does  not  contain  cystin^  though  Ban- 
mann  and  Ooldmann  succeeded  in  separating  it  in  very  small  quantities  from 
healthy  urine  as  a  benzoyl  compound.  It  is  associated  with  elimination  of 
diamines  both  in  the  faeces  and  urine.  It  is  ver}'  rarely  met  with,  and  its 
chief  interest  is  owing  to  the  fact  that  it  may  form  calculi,  sometimes  in  large 
numbers.  It  is  a  sort  of  chemical  malformation  (Garrod),  and  its  presence 
has  been  determined  in  many  members  of  the  same  family.  The  condition 
appears  sometimes  to  be  hereditary.  As  it  contains  sulphur,  it  is  thought  to 
be  formed  from  the  taurin  of  the  bile.  The  colorless  hexagonal  crystals  are 
very  characteristic  in  appearance,  and  yet  uric  acid  may  assume  the  same 
form.    Cystin  is  soluble  in  ammonia  and  reprecipitated  by  acetic  acid. 

10.  Phosphaturia. 

The  phosphoric  acid  is  excreted  from  the  body  in  combination  with  potas- 
sium, sodium,  calcium,  and  magnesium,  forming  two  classes,  the  alkaline 
phosphates  of  sodium  and  potassium  and  the  earthy  phosphates  of  lime  and 
magnesia.  The  amount  of  phosphoric  acid  (PjOj)  excreted  in  the  twenty- 
four  hours  varies,  according  to  Hammarsten,  between  1  and  5  grammes,  with 
an  average  of  2.5  grammes.  It  is  derived  mainly  from  the  phosphoric  acid 
taken  in  the  food,  but  also  in  part  as  a  decomposition  product  from  nuclein, 
protagon,  and  lecithin.  Of  the  alkaline  phosphates,  those  in  combination  with 
sodium  are  the  most  abundant.  The  alkaline  phosphates  of  the  urine  are 
more  abundant  than  the  earthy  phosphates. 

Of  the  earthy  phosphates,  those  of  lime  are  abundant,  of  magnesium  scanty. 
In  urine  which  has  undergone  the  ammoniacal  fermentation,  either  inside 
or  outside  the  body,  there  is  in  addition  the  ammonio-magnesium  or  triple 
phosphate,  which  occurs  in  triangular  prisms  or  in  feathery  or  stellate  crys- 
tals; hence  the  term  given  to  this  form  of  stellar  phosphates.  The  earthy 
phosphates  occur  as  a  sediment  in  the  urine  when  the  alkalinity  is  due  to  a 
fixed  alkali,  or  under  certain  circumstances  the  deposit  may  take  place  within 
the  bladder,  and  then  the  phosphates  are  passed  at  the  end  of  micturition  as 
a  whitish  fluid,  which  is  popularly  confounded  with  spermatorrhoea.  Recent 
study  of  these  cases  with  symptoms  of  neurasthenia  and  a  phosphate  sediment 
in  the  fresh  urine  would  indicate  an  abnormality  in  the  calcium  metabolism, 
an  absolute  increase  of  this  with  a  decrease  of  the  phosphoric  acid.  The  cal- 
cium phosphate  may  be  precipitated  by  heat  and  produce  a  cloudiness  which 
may  be  mistaken  for  albumin,  but  is  at  once  dissolved  upon  making  the  urine 
acid.  This  condition  is  very  frequent  in  persons  suffering  from  dyspepsia  or 
from  debility  of  any  kind.  The  phosphates  may  be  in  great  excess,  rising  in 
the  twenty-four  hours  to  from  7  to  9  grammes  (Tessier),  whereas  the  normal 
amount  is  not  more  than  2.5  grammes.  And,  lastly,  the  phosphates  may  be 
deposited  in  urine  which  has  undergone  decomposition,  in  which  the  carbonate 
of  ammonia  from  the  urea  combines  with  the  magnesium  phosphates,  forming 
the  triple  salt.    This  is  seen  in  cystitis,  due  to  a  urea-decomposing  microbe. 

The  clinical  significance  of  an  excess  of  phosphates,  to  which  the  term 
phosphaturia  is  applied,  has  been  much  discussed.     It  must  be  remembered 
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that  a  deposit  does  not  net'essarily  mean  au  excess,  to  determine  which  « 
careful  analysis  of  the  twenty- four  hours'  necretion  i^hould  be  made.  It  has 
long  been  thought  that  there  is  a  relation  between  the  activity  of  tho  m*rvis 
tisAues  and  tlve  output  of  ]>hosphoric  acid ;  but  the  question  can  not  yet  be  con- 
sidered ?M3ttled.  The  amount  is  increased  in  wasting  dit^eases,  such  m  phlhi* 
sis,  acute  yellow  atrophy  of  the  liver^  leukjemia.  and  severe  anaemia,  when*as 
it  is  diininit?hed  in  acute  diseases  and  during  pre^rnancy. 

In  a  condition  tenner!  liy  Tessiei%  Ralfe,  and  olhers,  phojaphalie  dial>etei 
there  are  pol>Tiria,  thirst,  emaciation,  and  a  grejit  increase  in  the  excretiou 
of  phosphates,  wliicb  may  be  as  niiich  as  from  7  to  1)  grammes  in  tlio  day. 
The  urine  is  usually  acid  and  frt»e  from  sugar;  the  patients  are  nervou;^;  in 
some  instances  sugar  has  been  present  in  the  urine,  and  in  otheru  it  subtie- 
quently  makes  its  appearance. 
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11.    iNDICANtfUIA. 

The  substance  in  the  urine  whirb  has  received  this  name  ig  the  indoxyb 
sulpliate  of  potassium.  In  which  form  it  appears  in  the  urine  and  is  cohir* 
less.  When  concentrated  acids  or  strong  oxidizing  agents  are  addtxl  to  the 
urine,  tliis  substance  is  dec^ouipost^Hl  and  the  indigo  set  free.  It  is  present  only 
in  small  quantities  in  healthy  urine.  It  is  derived  from  the  indol,  a  product 
formed  in  the  intestine  by  tlie  dc*eom  posit  ion  of  the  albumin  under  (h<»  influ- 
ence  of  bacteria.  When  alisorbed.  this  is  oxidized  in  the  tissues  to  indoxyl, 
which  combines  with  the  potassium  sulphate,  forming  the  above-named  sub- 
stance. 

The  quantity  of  indieau  is  diminished  on  a  milk  (and  a  Kefir)  diet.  It 
is  increased  in  all  wasting  disciiiies.  as  carrinoma,  and  w^henevcr  any  large 
quantities  of  albuminous  substances  are  undergoing  rajiid  decomposition,  <u 
in  the  severer  forms  of  peritonitis  and  empyema.  It  is  not  usually  inerease^l  in 
constipation,  although  it  may  be  present  in  large  amounts  with  no  other  dijs- 
covcrable  cause,  but  is  met  with  in  ileus,  particularly  in  obstruction  of  the 
small  intestine.     Indican  has  occasionally  btx'n ♦found  in  calculi.     T'  v* 

a  rule,  the  urine  is  colorless  when  passe^l,  there  are  instance^j  in    ^  >e 

decomposition  has  taken  place  within  the  body,  and  a  blue  wilor  hiMi  \m%m 
noticed  immefliately  after  the  urine  was  voided.  Sometimes,  too,  in  alka* 
line  urine  on  exposure  there  is  a  bluish  film  on  the  surface.  MethyleiWf  bltM^» 
a  coloring  matter  for  enudy,  etc..  must  be  exeluded. 

To  test  for  indican »  place  4  or  5  cc,  of  nitric  or  hydrochloric  acid  in  « 
test-tul)e;  lioil,  and  add  an  ecjual  quantity  of  urine.  A  bluish  ring  derelofia 
at  the  point  of  contact.  Add  1  or  2  cc.  of  cbloroform  and  shake  lh<*  trs4* 
tul>e;  on  si*paration  the  chloroform  hits  a  vii>let  or  bluish  c<ilor  due  to  the 
presence  of  indican*    Obcrmayers  reagent  is  also  good. 


< 


12.   MELAKCmU. 

Blade  urine  may  lie  dark  when  passed  or  may  become  so  later.  In  tbt 
following  conditions  melanuria  may  oc^ur:  (1)  Jaundice.  Only  in  vrry 
chronie  i-asos  of  dtN^ply  bronzed  icterus  do  we  see  the  urine  quiti*  dark<»  iIhl*  tu 
the  presence  of  large  quantitii*^  of  biliverdin.  (2)  Hjcmaturia  and  hnnno- 
globinuria.    Here  it  is  a  matter  of  the  exaggeration  of  the  smoky  tint  due  to 
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the  presence  of  blood  in  various  quantities.  (3)  Haematoporphyrinuria,  in 
which  the  color  ranges  from  a  dark  pink  to  blackness.  The  presence  of  the 
hffimatoporphyrin  is  due  to  the  toxic  action  of  sulphonal  or  its  allies,  and 
occurs  when  the  drug  has  been  taken  for  long  periods.  (4)  Melanuria,  in 
which  the  urine  has,  as  a  rule,  the  normal  color  when  passed,  and  on 
standing  becomes  black  as  ink.  In  some  instances  it  is  black  when  passed. 
Melanuria  of  this  type  only  occurs  with  the  presence  of  melanotic  tumors. 
(5)  Alkaptonuria  and  ochronosis.  (See  section  on  Alkaptonuria.)  (6)  In- 
dicanuria.  When  rich  in  indoxyl  sulphate  the  urine  is  brown  in  color,  or 
becomes  so  after  standing,  due  to  the  oxidation  products  of  indol.  This  is  by 
far  the  most  common  cause  of  black  urine,  and  in  any  disease  leading  to  an 
abundant  secretion  of  indican,  as  in  intestinal  obstruction,  etc.,  black  urine 
may  be  passed.  As  Garrod  suggests,  it  is  probable  that  the  black  urine  in 
cases  of  tuberculosis  is  of  an  allied  nature.  (7)  After  certain  articles  of 
diet  and  drugs.  Some  dark-colored  vegetable  pigments,  as  black  cherj-ies 
and  plums  and  bilberries,  cause  darkening  of  the  urine.  Resorcin  may  do  the 
same.  Carboluria  is  by  no  means  uncommon,  and  was  frequently  seen  in  the 
days  of  the  antiseptic  spray.  It  has  been  ascribed  to  hydrochinone  formed 
from  phenol.  Napthalene,  creasote,  and  the  salicylates  may  cause  darken- 
ing of  the  urine,  or  even  blackness.  For  a  full  consideration  of  the  subject 
of  black  urine,  see  A.  E.  Garrod,  The  Practitioner,  March,  1904. 

13.  Alkaptonuria  and  Ochronosis. 

"  Alkaptonuria  is  not  the  manifestation  of  a  disease,  but  is  rather  of  the 
nature  of  an  alternative  course  of  metabolism,  harmless  and  usually  congen- 
ital and  lifebng"  (Garrod).  Of  40  known  examples,  19  occurred  in  seven 
families,  and  several  were  the  offspring  of  first  cousins  (Garrod).  There  are 
two  points  of  clinical  interest.  The  alkapton  urine  reduces  Fehling's  solution, 
and  diabetes  may  be  suggested,  but  it  does  not  ferment,  and  it  is  optically 
inactive.  The  linen  may  be  stained  by  the  urine,  which  in  some  cases  is  dark 
when  passed.  In  1866  Virchow  recorded  a  case  of  blackening  of  the  carti-^ 
lages  and  ligaments — ochronosis.  Cases  have  since  been  described  post  mor- 
tem. In  my  cases  the  cai'tilages  of  the  ear  were  blackened,  the  sclerotics  were 
stained  a  brownish-black  color,  and  in  one  there  was  a  butterfly-shaped  patch 
of  ebony  black  pigmentation  of  the  skin  of  the  nose  and  cheeks.  A  chronic 
arthritis  usually  accompanies  the  condition,  and  in  my  cases  (brothers)  there 
was  a  curious  "  goOse-gait,"  due  to  a  bend  in  the  lumbar  region.  Langstein 
and  Meyer  conclude  that  alkaptonuria  is  an  anomaly  of  metabolism  with  the 
excretion  in  the  urine  of  intermediate  products.  These  are  aromatic  bodies, 
homogentisic  and  urolcucic  acid,  and  originate  from  the  destruction  of  the 
albuminous  elements  of  the  food  and  of  the  organs. 

14.  Pneumaturia. 

Gas  may  be  passed  with  the  urine — 

1.  After  mechanical  introduction  of  air  in  vesical  irrigation  or  cysto- 
scopic  examination  in  the  knee-elbow  position. 

2.  As  a  result  of  the  introduction  of  gas-forming  organisms  in  catheteri- 
zation or  other  operation.     Glycosuria  has  been  present  in  a  majority  of  the 
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cases.    The  yeaat  fungui^,  the  colon  baciHiis,  and  the  harillus  aeroi;eiiei  i 
sulatus  have  been  found. 

3.  In  cases  of  vosico-cnteric  fi^tida. 

In  gas  production  within  the  liladder  the  symptoms  are  those  of  a  mild 
cystitis,  with  the  passage  of  gas  at  the  end  of  micturition,  sometimt*s  with 
a  loud  sound.  The  diagnonis  is  readily  made  by  causing  the  patient  to  uriBatc 
in  a  bath  or  by  piunging  the  end  of  the  catheter  under  water, 

15.  Other  Sub8Tai*tces, 

LiPUBiA, — Fat  in  the  urine,  or  lipuria,  occurs,  according  to  Halliburton, 
first,  without  disease  of  the  kidneys,  as  in  excess  of  fat  in  the  food,  after  the 
administration  of  cod-liver  oil,  in  fat  embolism  occurring  after  fracture**  iti 
the  fatty  degeneration  in  phosphorus  poisoning,  in  prolonged  suppuration,  as 
in  phthisis  and  pyiemia,  in  the  lipa[*mia  of  diabetes  mellitus;  secondly,  with  di^ 
ease  of  the  kidneys,  as  in  the  fatty  stage  of  chronic  Bright*8  disease,  in  which 
fat  casts  are  sometimes  present,  and.  according  to  Ebstein,  in  py^oncphrosif ; 
and,  thirdly,  in  the  afftx-tion  known  as  chyluria.  The  urine  is  usually  turbid^ 
but  there  may  be  fat  drops  as  well,  and  fatty  crystals  have  been  found. 

LiPACiDrBiA  is  a  term  applied  by  von  Jaksch  to  the  condition  in  which 
there  are  volatile  fatty  acids  in  the  urine,  such  as  acetic,  butyric,  fonuic,  ftod 
propionic  acid. 

AcBTONURiA. — Von  Jaksch  distinguishes  the  following  forms  of  pathnlng- 
ical  aeetonuria:  The  febrile,  the  diabetic,  the  aeetonuria  with  certain  forms 
of  tmncer,  tlie  form  associated  with  inanition,  aeetonuria  in  psvehosesf.  aiid 
the  aeetonuria  which  resultj^  from  auto-intoxication.  It  is  doubtful,  however, 
whether  the  symptoms  in  thcr^e  are  really  due  to  the  acetone.  It  may  bo  tlw?  | 
substances  from  w^hich  this  is  formed,  particularly  the  diacetic  acid  or  the  ' 
)8 -oxy-butyric  acid.  The  odor  of  the  acetone  may  be  marked  in  the  bi^ath 
and  evident  in  the  urine.    The  tests  have  been  giveji  in  the  section  on  dialwHes. 

Diacetic  acid  is  probably  never  present  in  the  urine  in  health.     With  1 
a  solution  of  ferric  chloride  it  gives  a  Burgundy-R^d  color.     A  similar  reac- 1 
tion  is  given  by  acetic,  formic,  and  oxy-butyric  acids;  it  may  be  present  in. 
the  nrine  of  patients  who  are  taking  antipyrin,  thallin,  and  the  ioUieylmtei. 
Hammarsten  states  that  if  the  reaction  be  due  to  the  prcsenn*  of  diacetic  acid, 
it  will  not  be  obtaint^d  in  carrying  out  the  test  with  a  st'onnd  specimen  of  urioi? 
which  has  been  boikxl  and  allowed  to  cool.    The  ethereal  extract  of  the  acidu* 
lated  urine  gives  the  reaction  if  diacetic  acid  be  present,  whereas  the  olh«rj 
substances  which  may  be  mistaken  for  diacetic  acid  are  insoluble  in  ether. 

)9-oxY-BiTT\ttic  ACID  is  believed  by  Stadelmann,  Kiilz,  and  M*   '        '  i  to  1 
be  the  cause  of  diabetic  coma.     It  is  a  product  of  the  d<«compoM  the  I 

tissue  albumins,  and  from  it  diacetic  acid  is  readily  formed  by  oxidation.    Itii| 
tests  have  already  l»ecn  given. 

Choluria  and  glycosuria  have  already  been  considered  under  jaundtocM 
diabetes. 

H^iiATOPORPUYRiN  occasionally  occurs  in  the  urine.  It  was  fiimt 
nized  by  Hoppe-Seyler.  Nencki  aJid  Sieler  determine<l  its  exact  formula,  audi 
the  former  demonstrated  that  the  only  chemical  difTerenee  between  ha*niatrD| 
and  hfematoporphyrin  is  that  tho  latter  h  simply  lui^matin  fn*e  from  Inm,  It  I 
has  been  found  in  the  urine  in  pulmonary  tul>erQulo8is,  pleurisy  with  efftisiotiyj 
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acute  rheumatism,  lead  poisoning,  and  intestinal  haemorrhages.  This  pig- 
ment has  been  found  very  frequently  after  the  administration  of  sulphonal, 
and  sometimes  imparts  a  very  dark  color  to  the  urine. 

V.    TTRiEMIA. 

Definition. — A  toxaemia  developing  in  the  course  of  nephritis  or  in  con- 
ditions associated  with  anuria.  The  nature  of  the  poison  or  poisons  is  as  yet 
unknown,  whether  they  are  the  retained  normal  products  or  the  products  of 
an  abnormal  metabolism. 

Theories  of  Uraemia. — The  view  most  widely  held  is  that  uraemia  is  due  to 
the  accumulation  in  the  blood  of  excrementitious  material — ^body  poisons — 
which  should  be  thrown  off  by  the  kidneys.  "  If,  however,  from  any  cause, 
these  organs  make  default,  or  if  there  be  any  prolonged  obstruction  to  the 
outflow  of  urine,  accumulation  of  some  or  of  all  the  poisons  takes  place,  and 
the  characteristic  symptoms  are  manifested,  but  the  accumulation  may  be  very 
slow  and  the  earlier  symptoms,  corresponding  to  the  comparatively  small 
dose  of  poison,  may  be  very  slight ;  yet  they  are  in  kind,  though  not  in  degree, 
as  indicative  of  uraemia  as  are  the  more  alarming,  which  appear  toward  the 
end,  and  to  which  alone  the  name  uraemia  is  often  given"  (Carter).  Herter 
and  others  have  shown  that  the  toxicity  of  the  blood-serum  in  uraemic  states  is 
increased.  The  part  played  by  urea  itself,  by  the  salts,  and  by  the  nitrogenous 
extractives  has  not  beien  determined. 

Another  view  is  that  uraemia  depends  on  the  products  of  an  abnormal 
metabolism.  Brown-Sequard  suggested  that  the  kidney  has  an  internal  secre- 
tion, and  it  is  urged  that  the  symptoms  of  uraemia  are  due  to  its  disturbance. 
Bradford's  experiments  show  that  the  kidneys  do  influence  profoundly  the 
metabolism  of  the  tissues  of  the  body,  particularly  of  the  muscles.  If  more 
than  one-third  of  the  total  kidney  weight  be  removed,  there  is  an  extraordinary 
increase  in  the  production  of  urea  and  of  the  nitrogenous  bodies  of  the  creatin 
class.  He  favors  this  view,  but  acknowledges  that  we  are  still  ignorant  of  the 
nature  of  the  poison.  From  a  careful  study  of  the  question,  Hughes  and 
Carter  concluded  that  the  poison  was  an  albuminous  product  quite  different 
from  anything  in  normal  urine.  In  Bradford's  Goulstonian  Lectures  (1898) 
will  be  found  a  full  discussion  of  the  question. 

Traube  believed  that  the  symptoms  of  uraemia,  particularly  the  coma  and 
convulsions,  were  due  to  localized  oedema  of  the  brain. 

S3anptom8. — Clinically,  we  may  recognize  latent,  acute,  and  chronic  forms 
of  ursemia.  The  latent  form  has  been  considered  under  the  section  on  anuria. 
Acute  uraemia  may  develop  in  any  form  of  nephritis.  It  is  more  common  in 
the  post-febrile  varieties.  Bradford  thinks  that  it  is  specially  associated  with 
a  form  of  contracted  white  kidney  in  young  subjects.  Chronic  forms  of 
uraemia  are  more  frequent  in  the  arterio-sclerotic  and  granular  kidney.  For 
convenience  the  symptoms  of  uraemia  may  be  described  under  cerebrd,  dysp- 
nceic,  and  gastro-intestinal  manifestations. 

Among  the  Cerebral  symptoms  of  uraemia  may  be  described: 

(a)  Mania, — This  may  come  on  abruptly  in  an  individual  who  has  shown 
no  previous  indications  of  mental  trouble,  and  who  may  not  be  known  to 
have  Bright's  disease.     In  a  remarkable  case  of  this  kind  which  came  under 
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my  observalion  the  patioul  bet^anio  suddenly  maniacal  and  died  in  six  dap. 
More  commouly  th^  delirium  is  less  violent,  but  the  patient  is  noUy,  tnlkii- 
tive,  restless,  and  sleepless. 

(h)  Dt'hisioml  Insanittf  (FoHe  Brightique), — Cases  are  by  no  mefliis  un- 
coinnion,  aud  e\<*ellont  clinical  re|>ortK  have  lieen  i^isuf^l  on  the  subject  from 
fM?vera!  of  the  aHviuins,  partieularly  by  Breiiier,  Christian,  and  AHee  Benm?tt 
iJelu.sinns  of  persecution  are  rommon.  One  of  my  ca^^a  eomnntte<l  suicide  by 
jumping  out  of  a  window^.  The  eonditino  is  of  intere^it  men] i en- legally  becsiiise 
of  its  hearing  on  testamentary  capacity.  Profound  nielaneliolia  may  al^j 
supervene. 

(r)  CttnruJfifonjt, — Thene  may  come  on  unexpectedly  or  he  proeedw!  by 
pain  in  the  head  and  restlesf^ness.  The  attacks  may  be  j^eneral  and  identical 
with  jliose  of  ordinary  cpilrpsy.  thoiip-h  the  initial  erv  may  not  Ik*  pn»senL 
The  tits  may  recur  rapidly*  and  in  tlie  interval  the  patient  is  usually  nnenn- 
seious.  Sometimes  the  femperature  is  elevated,  hut  mon-  frecpiently  it  is  di?- 
pressed,  and  may  sink  rapidly  after  the  attack.  Local  or  Jacksnnian  epilep*y 
may  occur  in  most  characteristic  form  in  unemia.  A  remarkable  j^tNiuetu-e  tif 
the  convulsions  is  liiindness — urfrmir  atnaunjsis — which  may  persist  for  nvf- 
tTal  days.  This,  however,  may  oc*cur  apart  frcmi  the  convulsions.  It  usualW 
paasefi  olf  in  a  day  or  tw^o.  There  are,  as  a  rule,  no  ophthalmoscopic  ehangoi. 
Sometimes  uraMoic  deafness  supervenes,  and  is  probably  alsfi  a  cerebral  manh 
festation.  It  may  also  occur  in  connection  with  persistent  headache,  nau^^et^ 
and  other  gastric  symptoms. 

(d)  Coma. — Unconsciousness  invariably  accompanies  the  general  convub 
fiions.  but  a  coma  may  develop  jrrndtially  without  any  convulsive  si^izurcs,  Fw- 
fjuently  it  is  preceded  by  headache,  and  the  patient  gradually  b-  luH 

and  apalhelic.     In  these  cases  Ihcre  may  have  bet*n  m\  previous  ijhi  ^  of 

renal  disease,  and  unless  the  urine  is  examined  the  nature  of  the  case  may  be 
overlookeil.  Twilchings  of  the  muscles  occur,  particularly  in  the  faett  lUid 
bands,  hut  there  are  many  cases  of  coma  in  which  tlie  nniscle^s  are  not  inirol?«l 
In  some  of  these  cases  a  cnndihon  i>f  lorpor  persists  for  weeks  or  even  moilthi. 
The  tongue  is  usually  furred  and  the  breath  very  foul  and  heavy. 

(ff)  Local  Palsies, — In  the  course  of  chronic  Bright's  disease  hemipk^ 
or  monoplegia  may  come  on  spontaneously  or  follow  a  convulsion,  and  poel 
moricni  no  gross  lesions  of  ihc  brain  he  found,  hut  only  a  IiX'alize«l  or  difTniifd 
tedema.  These  cases,  which  are  not  very  uncommon,  may  simulate  almoc^t  erery 
form  of  organic  paralysis  of  cerebral  origin. 

(f)  Of  other  ct*rebral  symptoms,  iieadachb  is  important.  It  ia  moft 
often  <M'Cjpital  and  extends  to  the  neck.  It  may  be  an  early  featur  "  i^m*- 
ciated  with  giddiness.    Other  nervous  symptoms  of  ura'mia  are  inl'  isag 

of  the  skin,  nundines**  and  tingling  in  the  fingers,  and  cramps  in  the  musdm 
of  Ihe  calves,  particularly  at  night.    An  erythema  may  be  present 

Uu-KMic  DYSPN(EA  18  classitlwl  by  Palmer  Howard  as  follows:  (1>  Pnn- 
tinuous  dyspntca;  (2)  paroxysmal  dys[>n(ea:  (3)  Iwith  tyf>es  nltcrt  ^m! 

(I)  Cheyne-Stok<s  breathing.     The  attacks  of  dyspmea  are  mosi  nh 

noetumal ;  the  patient  may  sit  up,  gasp  for  breath,  and  evince  as  miidi  dii- 
tress  as  in  true  astlumi.     Occasionally  the  breathing  is  noisy  and  iitr  '   ' 
The  Che\Tie*Stokct4  type  may  persist  for  wn*ks,  and  is  not  necessarily  a> 
with  coma,     I  have  seen  it  in  a  man  who  travelled  over  a  huudrinl  miios  lo 
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consult  a  physician.  In  another  instance  a  patient,  up  and  about,  could  when 
at  meals  feed  himself  only  in  the  apnoea  period.  Though  usually  of  serious 
omen  and  occurring  with  coma  and  other  symptoms,  recovery  may  follow 
even  after  persistence  for  weeks  or  even  months. 

The  OA8TRO-INTESTINAL  manifestations  of  uraemia  often  set  in  with  abrupt- 
ness. Uncontrollable  vomiting  may  come  on  and  its  cause  be  quite  unrecog- 
nizable. A  young  married  woman  was  admitted  to  my  wards  in  the  Montreal 
General  Hospital  with  persistant  vomiting  of  four  or  five  days'  duration. 
The  urine  was  slightly  albuminous,  but  she  had  none  of  the  usual  signs  of 
uraemia,  and  the  case  was  not  regarded  as  one  of  Bright's  disease.  The  vom- 
iting persisted  and  caused  death.  The  post  mortem  showed  extensive  sclero- 
sis of  both  kidneys.  The  attacks  may  be  preceded  by  nausea  and  may  be  asso- 
ciated with  diarrhoea.  In  some  instances  the  diarrhoea  may  come  on  without 
the  vomiting ;  sometimes  it  is  profuse  and  associated  with  an  intense  catarrhal 
or  even  diphtheritic  inflammation  of  the  colon. 

A  special  uremic  stomatitis  has  been  described  (Barie)  in  which  the 
mucosa  of  the  lips,  gums,  and  tongue  is  swollen  and  erythematous.  The  saliva 
may  be  increased,  and  there  is  difficulty  in  swallowing  and  in  mastication. 
The  tongue  is  usually  very  foul  and  the  breath  heavy  and  fetid.  A  cutaneous 
erythema  may  occur  and  a  remarkable  urea  "  frost  "  on  the  skin. 

Fever  is  not  uncommon  in  uraemic  states,  and  may  occur  with  the  acute 
nephritis,  with  the  complications,  and  as  a  manifestation  of  the  uraemia  itself 
(Stengel). 

Very  many  patients  with  chronic  uraemia  succuml)  to  what  I  have  called 
terminal  infections — acute  peritonitis,  pericarditis,  pleurisy,  meningitis,  or 
endocarditis. 

Diagnosis. — Herter  calls  attention  to  the  value  of  the  clinical  determina- 
tion of  the  urea  in  the  blood  (for  which  purpose  only  a  few  cubic  centimetres 
are  required)  as  an  index  of  the  degree  of  renal  inadequacy.  Cryoscopy,  the 
electrical  conductivity  of  blood  and  urine,  also  the  methylene  blue,  potassium 
iodide,  salicylic-acid  tests  have  been  employed  in  the  hope  of  testing  the  func- 
tional ability  of  the  kidneys.  The  result  has  been  that  while  in  some  cases 
of  uraemia  one  finds  the  expected  accumulation  of  urea  and  ions  in  the 
blood,  in  others  the  kidneys  are,  judged  by  these  tests,  normal.  In  some 
cases  of  nephritis  without  any  signs  of  uraemia  the  kidneys  are  apparently 
as  insufficient  as  the  worst  uraemia  cases.  In  but  2  of  9G  cases  could  the  urea 
determination  have  been  of  any  value  in  predicting  uraemia,  and  equal  drops 
in  the  urea  occurred  without  this  symptom  (Emerson). 

It  is  still  common  to  depend  on  the  urea  estimation  as  of  service  in  fore- 
telling an  uraemia,  but  in  the  9G  cases  of  nephritis  with  uraemia  in  my  wards 
in  but  2  cases  was  it  of  any  real  value. 

Uraemia  may  be  confounded  with : 

(a)  Cerebral  lesions,  such  as  haemorrhage,  meningitis,  or  even  tumor.  In 
apoplexy,  which  is  so  commonly  associated  with  kidney  disease  and  stiff  arte- 
ries, the  sudden  loss  of  consciousness,  particularly  if  with  convulsions,  may 
simulate  a  unemic  attack;  but  the  mode  of  onset,  the  existence  of  complete 
hemiplegia,  with  conjugate  deviation  of  the  eyes,  suggest  haemorrhage.  As 
already  noted,  there  are  cases  of  uremic  hemiplegia  or  monoplegia  which  can 
not  be  separated  from  those  of  organic  lesion  and  which  post  mortem  show 
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n«i  truce  of  coarse  dit^ease  of  the*  liraio,  I  kuow  of  an  instance  in  which  tedii* 
sul  tilt  ion  wai^  held  upon  the  propriety  of  operation  in  a  ea^^  of  hemiplc^i 
l)clieved  to  be  due  to  subdural  hit* niorrhage  whicli  post  mortem  was  shown  to 
be  ura>mic.  Indeed,  in  some  of  these  cases  it  is  quite  impossible  to  distin^ish 
between  the  two  conditions.  So^  too,  eases  of  meningitis,  in  a  conditioo  of 
deep  conui,  with  perhaps  slight  fever,  furred  tongue,  but  without  local i7Hi£ 
symptoms,  may  readily  be  confounded  with  unrmia. 

{b)  With  certain  infectious  diseases.  Uraemia  may  persist  for  weeb  or 
months  and  the  patient  lies  in  a  conclition  of  torpor  or  even  uncousciotjxiieii. 
with  a  heavily  coated,  perhaps  dry,  tongue,  muscular  twitchings,  a  rapid  feeble 
pulse,  with  slight  fever.  This  state  not  unnaturally  suggests  the  eiislent'e  nf 
one  of  the  infectious  diseases.  Cases  of  the  kind  are  not  uncommon,  and  I 
have  known  them  to  be  mistaken  for  tvf^hoifl  fever  and  for  fniliarA^  tuberculoajk 

(r)  Unrmic  coma  may  be  confoundinl  with  poisoning  by  alcohol  or  opiont 
In  opium  ]wisoning  the  pupils  are  contracted ;  in  alcohoUsm  they  are  more 
com m only  dilated.  In  uraemia  they  are  not  constant;  they  may  be  eillH'f 
w^idely  dilated  or  of  medium  size.  The  examination  of  the  eye*ground  should 
he  made  to  determine  the  presence  or  absence  of  albuminuric  retinitis.  Tlw 
urine  slioiild  be  drawn  off  and  examincnl.  The  odor  of  the  breath  ^metimf* 
gives  an  important  hint. 

The  condition  of  the  heart  and  arteries  should  also  be  taken  into  accoiiDt 
Sudden  nncmic  coma  is  more  common  in  the  chronic  interstitial  nephnti*. 
The  character  of  the  delirium  in  alcoholism  is  8^>lnetinles  important,  and  tlit^ 
coma  is  not  so  deep  as  in  ura?mia  or  opium  poisoning.  It  may  for  a  timr  W 
impossible  to  determine  whether  the  condition  is  due  to  ursemia^  pTt:ifaunJ 
alcoholism,  or  haemorrhage  into  the  pons  Varolii. 

And  lastly,  in  connection  with  sudden  coma,  it  is  to  be  remembeml  thit 
insensibility  may  occur  after  prolonged  muscular  exertion,  as  aiter  mnnw^ 
a  fen-mile  race.    In  some  instances  unconsciousness  has  come  on  rapi'^^*  »iifi 
stertorous  breathing  and  dilated  pupils.    Cases  have  occurred  under  c»>^ 
in  whicb  sun-stroke  could  l>e  excluded;  and  r«3ore,  who  reports  a  cju^  ui  j 
Lancet  (1894),  considers  that  the  condition  is  due  to  the  too  rapid 
1  at  ion  of  w^aste  products  in  the  blood,  and  to  hyperpyrexia  from  auspensmt 
sweating. 

The  treatment  will  be  considered  under  Chronic  Bright's  Disease. 


VI.    ACUTE    BBIQHT*8    DISRA^SB^ 

Deftnitlon. — ^Aeute  diffuse  nephritis,  due  to  the  action  of  cold  or  ' 
agents  upon  the  kidneys. 

In  all  instances  changes  exist  in  the  epithelial,  vascular,  and  intertnbii* j 
tissues,  which  vary  in   intensity  in  different  forms;  hence  writer*  hitc  i 
scribed  a  tubular^  a  glomerular,  and  an  acute  interstitial  nephritia. 
i-ecognizes  acute  exitdafive  and  anit^  prodnrtive  forms,  the  latter  char 
by  proliferation  of  the  connective-tissue  slrouia  and  of  the  cells  of  the  ^ 
pighian  tufts. 

Etiology, — The  following  are  the  principal  causes  of  acute  neph 

(1)  Cold.     Exposure  to  cold  and  wot  is  one  of  the  most  eommoo  ' 
It  is  particularly  prone  to  follow  ejcposure  after  a  drinking-bout. 
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(2)  The  poisons  of  the  specific  fevers,  particularly  scarlet  fever,  less  com- 
monly typhoid  fever,  measles,  diphtheria,  small-pox,  chicken-pox,  malaria, 
cholera,  yellow  fever,  meningitis,  and,  very  rarely,  dysentery.  Acute  nephritis 
may  be  associated  with  syphilis  and  with  acute  tuberculosis,  particularly  the 
former,  to  which  Bradford  has  recently  called  attention  as  an  important  cause. 
He  suggests  that  many  of  the  idiopathic  cases  and  those  ascribed  to  cold  may 
be  of  syphilitic  origin.  It  may  also  occur  in  septicaemia  and  in  acute  ton- 
sillitis. In  exudative  erythema  and  the  allied  purpuric  affections  acute 
nephritis  is  not  uncommon.  Among  1,832  cases  of  malaria  at  the  Johns 
Hopkins  Hospital  there  were  26  of  nephritis  (Thayer). 

(3)  Toxic  agents,  such  as  turpentine,  cantharides,  potassium  chlorate, 
and  carbolic  acid  may  cause  an  acute  congestion  which  sometimes  terminates 
in  nephritis.    Alcohol  probably  never  excites  an  acute  nephritis. 

(4)  Pregnancy,  in  which  the  condition  is  thought  by  some  to  result  from 
compression  of  the  renal  veins,  although  this  is  not  yet  finally  settled.  The 
condition  may  in  reality  be  due  to  toxic  products  as  yet  undetermined. 

(5)  Acute  nephritis  occurs  occasionally  in  connection  with  extensive  lesions 
of  the  skin,  as  in  bums  or  in  chronic  skin-diseases,  and  also  after  trauma.  It 
may  follow  operations  on  the  kidney. 

Morbid  Anatomy. — The  kidneys  may  present  to  the  naked  eye  in  mild 
cases  no  evident  alterations.  When  seen  early  in  more  severe  forms  the  organs 
are  congested,  swollen,  dark,  and  on  section  may  drip  blood.  Bright^s  original 
description  is  as  follows : 

"  The  kidneys  .  .  .  stripped  easily  out  of  their  investing  membrane, 
were  large  and  less  firm  than  they  often  are,  of  the  darkest  chocolate  color, 
interspersed  with  a  few  white  points,  and  a  great  number  nearly  black;  and 
this,  with  a  little  tinge  of  red  in  parts,  gave  the  appearance  of  a  polished  fine- 
grained porphyry  or  greenstone.  ...  On  (section)  these  colors  were  found 
to  pervade  the  whole  cortical  part;  but  the  natural  striated  appearance  was 
not  lost,  and  the  external  part  of  each  mass  of  tubuli  was  particularly  dark 
...  a  very  considerable  quantity  of  blood  oozed  from  the  kidney,  showing 
a  most  unusual  accumulation  in  the  organ." 

In  other  instances  the  surface  is  pale  and  mottled,  the  capsule  strips  off 
readily,  and  the  cortex  is  swollen,  turbid,  and  of  a  grayish-red  color,  while 
the  pyramids  have  an  intense  beefy-red  tint.  The  glomeruli  in  some  instances 
stand  out  plainly,  being  deeply  swollen  and  congested ;  in  other  instances  they 
are  pale. 

Histology. — The  histology  may  be  thus  summarized:  (a)  Glomerular 
changes. .  In  a  majority  of  the  cases  of  nephritis  due  to  toxic  agents,  which 
reach  the  kidney  through  the  blood-vessels,  the  tufts  suffer  first,  and  there  is 
either  an  acute  intracapillary  gloraerulitis,  in  which  the  capillaries  become 
filled  with  cells  and  thrombi,  or  involvement  of  the  epithelium  of  the  tuft  and 
of  Bowman's  capsule,  the  cavity  of  which  contains  leucocytes  and  red  blood- 
corpuscles.  Hyaline  degeneration  of  the  contents  and  of  the  walls  of  the 
capillaries  of  the  tuft  is  an  extremely  common  event.  These  processes  are 
perhaps  best  marked  in  scarlatinal  nephritis.  There  may  be  proliferation 
about  Bowman's  capsule.  These  changes  interfere  with  the  circulation  in  the 
tufts  and  seriously  influence  the  nutrition  of  the  tubular  structures  beyond 
them. 
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(b)  The  aUemtions  in  the  tubular  epithelium  consist  in  cloudy  ftirellijig« 
fatty  change,  and  hyalint*  do^emerutiou.  In  the  convoluted  (iiliuk»>A.  tk* 
ttccmuubtion  of  altered  cells  with  leuc*ieyte8  and  blood-cor|ni5icle!*  i*Hus«ist  the 
enlargement  and  swelling  of  the  organ.  The  epithelial  oelU  loee  their 
striation,  the  nuclei  are  ohscured,  and  hyaline  dropleu  often  accumulate  in 
them* 

(f)  Inferstitial  chanfjcs.  In  the  milder  fomis  a  simple  inflammAtorjr 
exudate— sernm  mixed  with  leucocytes  and  i^  bh">od-corpuiicloj!^ — exi^u  be- 
tween the  tuhidei^.  In  severer  cases  areas  of  small-celled  tntlltration  ocmr 
about  the  cap^^ide.-;  and  Ijetween  the  involuted  tulnB)*,  These  changes  mur 
hi*  wide-spread  and  uniform  throughout  the  organs  or  more  iDtcnso  in  ccrtaui 
regions. 

Councilman  ha.s  described  an  acute  intersiifial  nephritis  occurring  chiefly 
in  children  after  fevers,  characterized  by  the  presence  of  cell*  i»imilar  lo  tbcw^ 
described  by  Fnna  as  plasma  cells.  Me  thinks  that  these  cells  are  formed  in 
other  organs,  chiefly  the  spleen  and  bone  nmrrow,  and  are  carried  to  lhi» 
kidneys  in  tbo  lib>od-current. 

Symptoms. — The  onset  is  usually  sudden,  and  when  the  nephritis  foUaw^ 
cold,  dropsy  may  be  notice<l  within  twenty* four  hours.  After  fevers  the  ow^t 
is  less  abrupt,  but  ibe  patient  gradually  becunies  pule  ami  a  puftmess  of  th«^ 
face  or  swelling  of  the  ankles  is  iirst  noticed.  In  children  there  may  at  ihe 
outset  be  convulsions.  Chilliness  or  rigors  initiate  the  attack  in  a  Itmtted 
num!i>er  of  cases.  Pain  in  the  back,  nausea,  and  vomiting  may  Ik*  pratent 
The  fever  is  variable.  Many  eases  in  adults  have  no  rise  in  temperature.  In 
young  children  with  nepluiiis  from  cold  or  scarlet  fever  the  tenipifruturc  may, 
for  a  few  days,  range  from  101''  to  103". 

Thc  most  characteristic  symptoms  are  the  vrinnrij  changes.  Then!  may 
at  first  lie  suppression;  more  commonly  the  urine  is  scanty,  highly  eidored^ 
and  contains  blood,  albumin,  and  tube-casts.  The  quantity  is  reduced  and 
only  4  or  5  ounces  may  be  passed  in  the  twenty-four  hours;  the  specific  gm** 
ity  is  high — ^1.025,  or  even  more;  the  c*jlnr  varies  from  a  smoky  to  a  deep 
porter  color,  but  is  seldom  bright  red*  On  standing  there  is  a  heiivy  depo*il ; 
microscopically  there  are  blood-corpuscles,  epithelium  from  the  urinarv  \tnf* 
s^igeji,  and  hyaline,  blood,  and  epithelial  tubc**casts.  The  albumin  is  abun4liuit, 
forming  a  curdy,  thick  precipitate.  The  largest  amounts  of  albumin  ant  aiwai 
in  the  early  acute  nej)hritis  of  syphilis.  Jn  HofTmann's  case  this  reached  iUi 
per  cent.  The  total  exci^etion  of  urea  is  reduced,  though  the  peroeiilage  b 
Idgh, 

Anffmin  is  an  early  and  markefl  symptom.  In  cases  of  extensiva  dropt;, 
effusion  may  take  place  into  the  plourte  and  peritf>nieum.  There  are  cMm» 
of  scarlatinal  nc[>britis  in  whi<'h  the  ilropsy  of  the  c  -^  is  trivial  an«l 

effusion  into  the  pleura*  extensive.     The  lungs  may  i  •  ixlematouts.     ]n 

ran'  ernes  there  is  (p<1ema  of  the  glottis.    Epistaxis  may  occur  or  eutaneooi 
ecchymoses  may  develop  in  the  course  of  the  disease. 

The  pulse  may  be  hard,  the  Illusion  increns*'d,  and  the  second  sdiniid  ta 
the  aortic  areii  aecentuatetl.  Occasionally  dilatation  of  the  he4irt  oomiM  on 
rapidly  and  may  cause  f^udden  death  (Cioodhart).  The  skin  is  dry  and  it  roqr 
Ih*  ditficult  to  induce  sweating, 

Urmmic  syraptoms  occur  in  a  Umited  number  of  cases,  either  at  the  oni^ 
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with  suppression^  more  commonly  later  in  the  disease.  Ocular  changes  are 
not  so  common  in  acute  as  in  chronic  Bright's  disease,  but  hemorrhagic 
retinitis  may  occur  and  occasionally  papillitis. 

The  course  of  acute  Bright's  disease  varies  considerably.  The  description 
just  given  is  of  the  form  which  most  commonly  follows  cold  or  scarlet  fever. 
In  many  of  the  febrile  cases  dropsy  is  not  a  prominent  sjrmptom,  and  the 
diagnosis  rests  rather  with  the  examination  of  the  urine.  Moreover,  the  con- 
dition may  be  transient  and  less  serious.  In  other  cases,  as  in  the  acute 
nephritis  of  typhoid  fever,  there  may  be  haematuria  and  pronounced  signs  of 
interference  with  the  renal  function.  The  most  intense  acute  nephritis  may 
exist  without  anasarca. 

In  scarlatinal  nephritis,  in  which  the  glomeruli  are  most  seriously  affected, 
suppression  of  the  urine  may  be  an  early  83rmptom,  the  dropsy  is  apt  to  be 
extreme,  and  uraemic  manifestations  are  common.  Acute  Bright's  disease  in 
children,  however,  may  set  in  very  insidiously  and  be  associated  with  transient 
or  slight  oedema,  and  the  symptoms  may  point  rather  to  affection  of  the 
digestive  system  or  to  brain-disease. 

Diagnosis. — It  is  very  important  to  bear  in  mind  that  the  most  serious 
involvement  of  the  kidneys  may  be  manifested  only  by  slight  oedema  of  the 
feet  or  puflSness  of  the  eyelids,  without  impairment  of  the  general  health.  On 
the  other  hand  from  the  urine  alone  a  diagnosis  can  not  be  made  with  cer- 
tainty since  simple  cloudy,  swelling,  and  circulatory  changes  may  cause  a  simi- 
lar condition  of  urine.  The  first  indication  of  trouble  may  be  a  uraemic  con- 
vulsion. This  is  particularly  the  case  in  the  acute  nephritis  of  pregnancy,  and 
it  is  a  good  rule  for  the  practitioner,  when  engaged  to  attend  a  case,  invariably 
to  ask  that  during  the  seventh  and  eighth  months  the  urine  should  occasionally 
be  sent  for  examination. 

In  nephritis  from  cold  and  in  scarlet  fever  the  symptoms  are  usually 
marked  and  the  diagnosis  is  rarely  in  doubt.  As  already  mentioned,  every 
case  in  which  albumin  is  present  must  not  be  called  acute  Bright's  disease, 
not  even  if  tube-casts  be  present.  Thus  the  common  febrile  albuminuria, 
although  it  represents  the  first  link  in  the  chain  of  events  leading  to  acute 
Bright's  disease,  should  not  be  placed  in  the  same  category. 

There  are  occasional  cases  of  acute  Bright's  disease  with  anasarca,  in 
which  albumin  is  either  absent  or  present  only  as  a  trace.  This  is  a  rare 
condition.  Tube-casts  are  usually  found,  and  the  absence  of  albumin  is  rarely 
permanent.    The  urine  may  be  reduced  in  amount. 

The  character  of  the  casts  is  of  use  in  the  diagnosis  of  the  form  of 
Bright's  disease,  but  scarcely  of  such  extreme  value  as  has  been  stated.  Thus, 
the  hyaline  and  granular  casts  are  common  to  all  varieties.  The  blood  and 
epithelial  casts,  particularly  those  made  up  of  leucocytes,  are  most  common 
in  the  acute  cases. 

Prognofii. — The  outlook  varies  somewhat  with  the  cause  of  the  disease. 
Recoveries  in  the  form  following  exposure  to  cold  are  much  more  frequent 
than  after  scarlatinal  nephritis.  In  younger  children  the  mortality  is  high, 
amounting  to  at  least  one-third  of  the  cases.  Serious  symptoms  are  low 
arterial  tension,  the  occurrence  of  uraemia,  and  effusion  into  Uie  serous  sacs. 
The  persistence  of  the  dropsy  after  the  first  month,  intense  pallor,  and  a  large 
amount  of  albumin  indicate  the  possibility  of  the  disease  becoming  chronic 
45 
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For  some  months  after  the  disappearance  of  the  dropsy  there  may  be  tnces 
of  album  in  and  a  few  tube*casts. 

In  a  case  of  scarlatinal  nephritis,  if  the  progress  is  favorable,  the  dropsy 
diminishes  in  a  week  or  ten  days,  the  urine  increases,  the  albumin  leeaeos, 
and  by  the  end  of  a  month  the  dropsy  has  disappeared  and  the  urine  is  nearly 
free.  In  very  young  children  the  courjie  inay  he  rapid,  and  I  have  known  the 
urine  to  be  free  from  albumin  in  tlie  fourth  week.  Other  eases  arc  more 
insidious,  and  though  the  dropsy  may  ilisappear,  the  albumin  persists  in  the 
urine,  the  am^mia  h  marked,  and  the  condition  becomes  chronic,  or,  after 
several  recurrences  of  the  dropsy,  improves  and  complete  recovery  take^  pluee. 

Treatment^ — The  patient  should  be  In  bed  and  there  remain  until  all 
traces  of  the  disease  have  disappeared.  As  sweating  plays  such  an  inipi^rtant 
part  in  the  treatment,  it  is  well,  if  possible,  to  accustom  the  patient  to 
blankets.    He  should  also  be  clad  in  thin  Canton  flannel. 

The  diet  should  consist  of  milk  or  butter-milk,  gruels  made  of  arrow-root 
or  oat-meal,  barley  water,  amU  if  necessary,  Ixjcf  tea  and  chicken  broth*  It  is 
better,  if  possible,  to  confine  the  patient  to  a  strictly  milk  diet.  As  oonva* 
le-seence  is  establishe<i,  bread  and  butter,  lettuce,  water-cress,  grapes,  orang^K^ 
and  other  fruits  may  be  given.  Meats  should  be  used  very  Hparinglj.  A* 
there  is  marked  retention  of  the  chlorides,  wliich  seem  to  bear  a  relation  to  the 
dropsy,  salt  should  be  withheld. 

The  patient  should  drink  freely  of  alkaline  mineral  waters,  ordinary  water, 
or  lemonade.  The  fluids  keep  the  kidneys  flushed  and  wash  out  the  dibrii 
from  the  tubes.  A  useful  drink  is  a  drachm  of  cream  of  tartar  in  a  pint  of 
boiling  water,  to  which  may  be  added  the  j'uice  of  half'  a  lemon  and  a  little 
sugar.    Taken  when  cold,  this  is  a  pleasant  and  satisfactory  diluent  drink. 

Ko  remedies,  so  far  as  known,  control  directly  the  changes  which  are  goiD^ 
on  in  the  kidneys.  The  indications  are:  ( 1 )  To  give  the  excretory  fnnction  of 
the  kidney  rest  by  utilizing  the  skin  and  the  bowek,  in  the  hope  Xlmi  the 
natural  processes  may  he  sufficient  to  effect  a  cure;  (2)  to  meet  the  symptomi 
as  they  arise. 

In  a  case  of  scarlet  fever  it  may  occasionally  be  possible  to  avert  an  attack* 
the  premonitory  symptoms  of  which  are  marked  increase  in  the  arterial  ttiosioii 
and  the  presence  of  bUx>d  coloring  matter  in  the  urine  (Mahomed).  An 
active  saline  cathartic  may  eompdcfely  relieve  this  condition. 

At  the  onset,  when  there  is  pain  in  the  back  or  hipmaturia.  the  Pa<|iieUii 
cautery  or  the  dry  or  wet  cups  give  relief.  The  last  should  not  be  oicd  in 
children.  Warm  poultices  are  often  grateful.  In  cases  which  set  in  with 
suppression  of  urine,  these  measures  should  be  adopted,  and  in  aildtiioQ  the 
hot  bath  with  subsequent  pack,  copious  diluents,  and  a  free  purge.  The  dftip^ 
is  best  treated  by  hydrotherapy — either  the  hot  bath,  the  wet  pack,  or  the 
hot*air  Imth.  In  children  the  wet  pack  is  usually  satisfactory.  It  U  applied 
by  UTinging  a  blanket  out  of  hot  water,  ^Tapping  the  child  in  it,  covering  thb 
with  a  drv'  blanket,  and  then  with  a  rublier  clotlu  In  this  the  child  may 
remain  for  an  hour.  It  may  be  repeated  daily.  In  the  case  of  adults,  the 
hot-air  bath  or  the  vapor  hath  may  be  conveniently  given  by  allowing  the 
vapor  or  air  to  pass  from  a  funnel  l>enealh  the  bed-clothes,  which  are  raitfd 
on  a  low  cradle.  More  efficient,  as  a  rule,  is  a  hot  bath  of  from  fifteen  er 
twenty  minutes,  after  which  the  patient  is  wrapped  in  blankets.    The  ai 
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produced  by  these  measures  is  usually  profuse,  rarely  exhausting,  and  in  a 
majority  of  cases  the  dropsy  can  in  this  way  be  relieved.  There  are  some 
cases,  however,  in  which  the  skin  does  not  respond  to  the  baths,  and  if  the 
symptoms  are  serious,  particularly  if  uraemia  supervenes,  jaborandi  or  its 
active  principle,  pilocarpine,  may  be  used.  The  latter  may  be  given  hypoder- 
mically,  in  doses  of  from  a  sixth  to  an  eighth  of  a  grain  in  adults,  and  from  a 
twentieth  to  a  twelfth  of  a  grain  in  children  of  from  two  to  ten  years. 

The  bowels  should  be  kept  open  by  a  morning  saline  purge ;  in  children  the 
fluid  magnesia  is  readily  taken;  in  adults  the  sulphate  of  magnesia  may  be 
given  by  Hay's  method,  in  concentrated  form,  in  the  morning,  before  anything 
is  taken  into  the  Stomach.  In  Bright's  disease  it  not  infrequently  causes 
vomiting.  The  compound  powder  of  jalap,  in  half-drachm  doses,  or,  if  neces- 
sary, elaterium  may  be  used.  If  the  dropsy  is  not  extreme,  the  urine  not  very 
concentrated,  and  uraeraic  symptoms  are  not  present,  the  bowels  should  be  tept 
loose  without  active  purgation.  If  these  measures  fail  to  reduce  the  dropsy  and 
it  has  become  extreme,  the  skin  may  be  punctured  with  a  lancet  or  drained 
by  a  small  silver  canula  (Southe/s  tube),  which  is  inserted  beneath  it.  A 
fine  aspirator  needle  may  be  used,  and  the  fluid  allowed  to  drain  through  a 
piece  of  long,  narrow  rubber  tubing  into  a  vessel  beneath  the  bed.  If  the 
dyspnoea  is  marked,  owing  to  pressure  of  fluid  in  the  pleurae,  aspiration  should 
be  performed.  In  rare  instances  the  ascites  is  extreme  and  may  require  para- 
centesis, or  a  Southe/s  tube  may  be  inserted  and  the  fluid  gradually  withdrawn. 
If  urasmic  convulsions  occur,  the  intensity  of  the  paroxysms  may  be  limited 
by  the  use  of  chloroform;  to  an  adult  a  pilocarpine  injection  should  be  at 
once  given,  and  from  a  robust,  strong  man  20  ounces  of  blood  may  be  with- 
drawn. In  children  the  loins  may  be  dry  cupped,  the  wet  pack  used,  and  a 
brisk  purgative  given.  Bromide  of  potassium  and  chloral  sometimes  prove 
useful. 

Vomiting  may  be  relieved  by  ice  and  by  restricting  the  amount  of  food. 
Drop  doses  of  creasote,  iodine,  and  carbolic  acid  may  be  given.  The  dilute 
hydrocyanic  acid  with  bismuth  is  often  effectual. 

The  question  of  the  use  of  diuretics  in  acute  Bright* s  disease  is  not  yet 
settled.  The  best  diuretic,  after  all,  is  water,  which  may  be  taken  freely 
with  the  citrate  of  potash  or  the  benzoate  of  soda,  salts  which  are  held  to  favor 
the  conversion  of  the  urates  into  less  irritating  and  more  easily  excreted  com- 
pounds. Digitalis  and  strophanthus  are  useful  diuretics,  and  may  be  employed 
without  risk  when  the  arterial  tension  is  low  and  the  cardiac  impulse  is  not 
forcible.  I  have  never  seen  any  injurious  effects  from  their  employment  after 
the  early  symptoms  had  lessened  in  intensity. 

For  the  persistent  albuminuria,  I  agree  with  Roberts  and  Rosenstein  that 
we  have  no  remedy  of  the  slightest  value.  Nothing  indicates  more  clearly  our 
helplessness  in  controlling  kidney  metabolism  than  inability  to  meet  this  com- 
mon symptom.  Astringents,  alkalies,  nitroglycerin,  and  mercury  have  been 
recommended. 

For  the  anaemia  always  associated  with  acute  Bright* s  disease  iron  should 
be  employed.  It  should  not  be  given  until  the  acute  symptoms  have  subsided. 
In  the  adult  it  may  be  used  in  the  form  of  the  perchloride  in  increasing  doses, 
as  convalescence  proceeds.  In  children,  the  syrup  of  the  iodide  of  iron  or  the 
syrup  of  the  phosphate  of  iron  are  better  preparations.    Tyson  has  leoeu 
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urged  caution  in  the  too  free  use  of  iron  in  kidney  disease.    The  dilatatian  at 
the  heart  is  best  treated  with  digitalis,  strophanthus,  and  strychnia. 

In  the  convalescence  from  acute  Bright's  disease*  ciirt  should  be  taken  to 
guard  the  patient  against  cold.  The  diet  should  still  consist  chiefly  of  milk 
and  a  return  to  mixed  food  should  be  gradual.  A  change  of  air  is  often  bene* 
ficial,  particularly  a  residence  in  a  warm,  e4]uable  climate. 


Vn.     CHRONIC    BMaHT'S   DISEASE. 

Here,  too,  in  all  forms  we  deal  with  a  diffuse  process,  involving  epithelial^ 
interstitial,  and  glomendar  tissues.     Clinically  two  groups  are  r*^  — 

(a)  the  chronic  parench}Tiiatous  nephritis,  which  follows  the  acut*  '>t 

comgs  on  insidiously,  is  characterized  by  marked  dropsy,  and  post  mortem  by 
the  large  white  kidney.  In  the  later  stages  of  this  process  the  kidney  may  be 
smaller — a  condition  known  as  the  small  white  kidney:  {b)  chronic  inter- 
stitial nephritis,  in  which  dropsy  is  not  common  and  the  cardio-vascuUr 
changejsi  are  pronounced.  Delafield  recognizes  a  chronic  diffuse  nephritis  with 
exudation  and  a  chronic  productive  diffuse  nephritis  without  exudation,  th« 
latter  corresponding  to  the  contracted  kidney  of  authors. 

The  amyloid  kidney  is  usually  spoken  of  as  a  variety  of  Bright^a  di 
but  in  reality  it  is  a  degeneration  which  may  accompany  any  form  of  nephritU* 

1,  Chronic  Pauekchymatous  Nephbitib 

(Chronic    Desquamative    and    Chronic    Tubal    Nephriiis;   Chronic    Dijfu 

Nephritis  with  Exudation), 

Etiology. — ^In  many  cases  the  disease  follows  the  acute  nephritis  of  coJ4 
aterlet  fever,  or  pregnancy.  More  frequently  than  is  usually  stated  the  diaeaai 
has  an  insidious  onset  and  occurs  independently  of  any  acute  attack.  Tht 
fevers  may  play  an  important  role  in  certain  of  these  cases.  Rosenstein,  BtP- 
tels,  and,  in  this  country,  i.  E.  Atkinson  and  Thayer  have  laid  special  etren 
upon  malaria  as  a  cause.  The  use  of  alcohol  is  believed  to  lead  to  this  form  of 
nephritic.  In  chronic  suppuration,  syphilis,  and  tuberculosis  the  diffuse  p«reih 
chymatous  nephritis  is  not  uncommon,  and  is  usually  associated  with  amyloid 
disease.  Males  are  rather  more  subject  to  the  affection  than  female^.  It  i< 
met  with  most  commonly  in  young  adults,  and  is  by  no  means  infrei|iieiit  in 
children  as  a  sequence  of  scarlatinal  nephritis. 

Morbid  Anatomy. — Several  varieties  of  this  form  have  U  i^i 

The  largfi  white  kidn*[y  of  Wilks,  in  which  the  organ  is  enlarge  *  ap 

is  thin,  and  the  surface  white  with  the  stellate  veins  injected  is  not  very  coift- 
mon  in  .\mericii.  On  section  the  cortex  is  swollen  and  yellowish-white  in  ceil<ir, 
and  often  presimts  opaque  areas.  The  pyramids  may  be  deeply  congeiteil  <)tt 
microscopical  examination  it  is  seen  that  the  epithelium  ia  granukr  uA  Wty, 
and  the  tubules  of  the  cortex  are  distended,  and  contain  tube-casta  Rjaliiii 
changea  are  also  present  in  the  epithelial  cells.  The  glomeruli  are  large,  ^ 
capsules  thickened,  the  capillaries  show  hyaline  changes.  '  '  eptthdiioi 
of  the  tuft  and  of  the  capsule  is  extensively  altered.    The  al  \vmm  ii 

cver)n«fhere  increased,  though  not  to  an  extreme  degree*     i  have  had  in  my 
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wards  but  30  such  cases  with  autopsy.  The  average  weight  of  both  kidneys  was 
420  grammes^  the  heaviest  580  grammes. 

The  second  variety  of  this  form  results  from  the  gradual  increase  in  the 
connective  tissue  and  the  subsequent  shrinkage^  forming  what  is  called  the 
small  white  kidney  or  the  pale  granular  kidney.  It  is  doubtful  whether  this 
is  always  preceded  by  the  large  white  kidney.  Some  observers  hold  that  it  may 
be  a  primary  independent  form.  The  capsule  is  thickened  and  the  surface  is 
rough  and  granular.  On  section  the  resistance  is  greatly  increased,  the  cortex 
is  reduced  and  presents  numerous  opaque  white  or  whitish-yellow  foci,  con- 
sisting of  accumulations  of  fatty  epithelium  in  the  convoluted  tubules.  This 
combination  of  contracted  kidney  with  the  areas  of  marked  fatty  degeneration 
has  given  the  name  of  small  granular  fatty  kidney  to  this  form.  The  inter-- 
stitial  changes  are  marked,  many  of  the  glomeruli  are  destroyed,  the  degenera- 
tion of  epithelium  in  the  convoluted  tubules  is  wide-spread,  and  the  arteries 
are  greatly  thickened. 

Belonging  to  this  chronic  tubal  nephritis  is  a  variety  known  as  the  chronic 
hcemorrhagic  nephritis,  in  which  the  organs  are  enlarged,  yellowish-white  in 
color,  and  in  the  cortex  are  many  brownish-red  areas,  due  to  haemorrhage  into 
and  about  the  tubes.  In  other  respects  the  changes  are  identical  with  those  in 
the  large  white  kidney. 

Of  changes  in  the  other  organs  the  most  marked  are  thickening  of  the 
blood-vessels  and  hypertrophy  of  the  left  heart. 

S3anptomi. — Following  an  acute  nephritis,  the  disease  may  present,  in  a 
modified  way,  the  S3rmptoms  of  that  affection.  In  many  cases  it  sets  in 
insidiously,  and  after  an  attack  of  dyspepsia  or  a  period  of  failing  health  and 
loss  of  strength  the  patient  becomes  pale,  and  puflSness  of  the  eyelids  or  swollen 
feet  are  noticed  in  the  morning. 

The  s3rmptoms  are  as  follows :  The  urine  is,  as  a  rule,  diminished  in  quan- 
tity, averaging  500  cc,  often  scanty.  It  has  a  dirty-yellow,  sometimes  smoky, 
color,  and  is  turbid  from  the  presence  of  urates.  On  standing,  a  heavy  sedi- 
ment falls,  in  which  are  found  numerous  tube-casts  of  various  forms  and  sizes, 
hyaline,  both  large  and  small,  epithelial,  granular,  and  fatty  casts.  Leuco- 
cytes are  abundant;  red  blood-corpuscles  are  frequently  met  with,  and  epi- 
thelium from  the  kidneys  and  pelves.  The  albumin  is  abundant  and  may  be 
from  4  to  6  per  cent.  It  is  more  abundant  in  the  urine  passed  during  the  day. 
The  specific  gravity  may  be  high  in  the  early  stages — from  1.020  to  1.025,  even 
1.040 — though  in  the  later  stages  it  is  lower.  The  urea  is  always  reduced  in 
quantity.    As  the  case  improves  from  5  to  6  litres  a  day  may  be  voided. 

Dropsy  is  a  marked  and  obstinate  symptom  of  this  form  of  Bright's  dis- 
ease. The  face  is  pale  and  puffy,  and  in  the  morning  the  eyelids  are  oede- 
matous.  The  anasarca  is  general,  and  there  may  be  involvement  of  the  serous 
sacs.  In  these  chronic  cases  associated  with  large  white  kidney  there  is  often  a 
distinctive  appearance  in  the  face ;  the  complexion  is  pasty,  the  pallor  marked, 
and  the  eyelids  are  oedematous.  The  dropsy  is  peculiarly  obstinate.  UrsBmic 
symptoms  are  common,  though  convulsions  are  perhaps  less  frequent  than  in 
the  interstitial  nephritis. 

The  tension  of  the  pulse  is  usually  increased ;  the  vessels  ultimately  become 
Btiflf  and  the  heart  hypertrophied,  though  there  are  instances  of  this  form  of 
nephritis  in  which  the  heart  is  not  enlarged.     The  aortic  second  sound  is 
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accentuated.    Hetinal  changes,  though  less  frequent  than  in  the  chronic  int 

stitial  nephritis,  occur  in  a  considerable  number  of  cases. 

G astro- intestinal  symptoms  are  common.     Vomiting  is  freqmi 
tressing  and  serious  symptom,  ami  diarrhcca  may  be  profuse,     Cl-   > 
the  colon  may  occur  and  prove  fatal. 

It  is  sometimes  impossible  to  determine,  even  by  the  most  careful  exami- 
nation of  the  xirine  or  by  analysis  of  the  s\Tnptoms.  whether  the  condition  of 
the  kidney  is  that  of  the  large  white  or  of  the  small  white  form.  In  cit*eA, 
however,  which  have  lasted  for  several  years,  with  the  progressive  increa*^  in 
the  renal  connective  tissue  and  the  cardio-vascular  changes,  the  clinical  pictnf* 
may  approach,  in  certain  rf?,spects,  that  of  the  contracted  kidney,  Tlie  urine 
is  increased,  with  low  specific  gravity.  It  is  often  turbid,  may  contain  timoe* 
of  blood,  the  tube-cast^  are  numerous  and  of  every  variety  of  form  and  size, 
and  the  albumin  is  abundant.  Dropsy  is  usually  present,  though  not  ^ 
extensive  as  in  the  early  stages. 

Prognosis. — The  prognosis  is  extremely  grave.  In  a  case  which  has  per- 
sisted for  more  than  a  year  recovery  rarely  takes  place*  Death  is  caused  eitlier 
by  great  effusion  with  oedema  of  the  lungs,  by  uraemia,  or  by  secondary  inflam- 
mation of  the  serous  membranes.  Occasionally  in  children,  even  when  tlit* 
disease  has  persisted  for  two  years,  the  s\Tnptoms  disappear  and  recovery  takes 
place. 

Treatment. — Essentially  the  same  treatment  should  be  carried  out  as  in 
acute  Bright's  disease.  Milk  or  butter-milk  should  constitute  the  chief  article 
of  food.  TJie  dropsy  should  be  treated  by  the  liot  baths.  Iron  preparations 
should  be  given  when  there  is  marked  anivmia.  It  is  to  be  remembered  that 
the  pallor  of  the  face  may  not  he  a  good  index  of  the  blood  condition.  Tyson 
thinks  that  the  profession  has  been  much  too  free  in  the  use  of  iron  in  them 
cases.  The  acetate  of  potash,  digitalis,  and  diuretin  are  useful  in  increasing 
the  flow  of  urine.  Basham's  mixture  given  in  plenty  of  water  will  bt*  fouiid 
beneficial. 


i 


2.  Chronic  Interstitial  Nephritis 

{Cantracted  Kidney:  Qranular  Kidney:  Cirrhosis  of  the  Kidney:  Oouty  Kid- 
ney; Renal  Sclerosis), 

Sclerosis  of  the  kidney  is  met  with  (a)  as  a  sequence  of  the  Urge  white 
kidney,  forming  the  so-called  pale  granular  or  secondary  contracted  kidne)-; 
(6)  as  an  independent  primary  affection  ;  {c)  as  a  sequence  of  arterio-sclcroiiis* 

Etiology. — The  primary  form  is  chronic  from  the  outset,  and  u  a  alcwr^ 
creeping  degeneration  of  the  kidney  substance — in  many  respects  only  aa 
anticipation  of  the  gradual  changes  which  take  place  in  the  organ  in  extrCip^ 
old  age.  In  many  cases  no  satisfactory  cau^c*  can  be  assigned.  In  others  ! 
are  hereditary  influences,  as  in  the  remarkable  family  studied  by  Die 
in  which  a  pronounced  tendency  to  chronic  Bright's  disease  occurred  in  four 
generations.  Families  in  which  the  arteries  tend  to  degenerate  early  are  wofi 
prone  to  interstitial  nephritis.  Syphilis  is  held  by  some  to  be  a  oause^  aod 
possibly  in  some  cases  the  mercurial  treatment.  Alcohol  probably  playi  an 
important  part,  particularly  in  conjunction  with  other  factors.  Amon^  tht 
better  claasea  in  America  chronic  Bright's  disease  is  vcrj*  common,  and  u,  I 
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believe^  caused  more  frequently  by  overeating  than  by  excesses  in  alcohol. 
Some  believe  excessive  use  of  meat  is  injurious,  since  it  increases  the  mate- 
rials out  of  which  uric  acid  is  formed.  By  many  a  functional  disorder  of  the 
liver,  leading  to  lithsemia,  is  regarded  as  the  most  eflScient  factor.  It  is  quite 
possible  that  in  persons  who  habitually  eat  and  drink  too  much  the  work 
thrown  upon  this  organ  is  excessive,  and  the  elaboration  of  certain  materials 
is  so  defective  that  in  their  excretion  from  the  general  circulation  they  irritate 
the  kidneys.  Actual  gout,  which  in  England  is  a  common  cause  of  inter- 
stitial nephritis,  is  not  an  important  factor  here.  Lead,  as  is  well  known,  may 
produce  renal  sclerosis.  For  a  full  discussion  on  the  etiology  and  varieties  of 
renal  cirrhosis  the  student  is  referred  to  the  work  of  S.  West. 

Arterio'Sclerotic  Form. — By  far  the  most  common  form  in  America  is 
secondary  to  arterio-sclerosis.  The  kidneys  are  not  much,  if  at  all,  contracted, 
very  hard,  red,  and  show  patches  of  cortical  atrophy.  It  is  seen  in  men  over 
forty  who  have  worked  hard,  eaten  freely,  and  taken  alcohol  to  excess.  They 
are  conspicuous  victims  of  the  "  strenuous  life,*'  the  incessant  tension  of  which 
is  felt  first  in  the  arteries.  After  forty  in  men  of  this  class  nothing  is  more 
salutary  than  to  experience  the  shock  brought  by  the  knowledge  of  the  pres- 
ence of  albumin  and  tube-casts  in  the  urine.  The  associated  cardio-vascular 
changes  are  of  varying  degrees  of  intensity,  and  upon  them,  not  upon  the  renal 
condition,  does  the  outlook  depend. 

Morbid  Anatomy. — The  contracted  kidneys  are  small,  and  together  may 
weigh  no  more  than  an  oimce  and  a  half.  Of  174  cases  of  chronic  interstitial 
nephritis  (white  kidney)  from  my  wards,  with  autopsy,  in  79  cases  the  com- 
bined weight  of  kidneys  was  over  300  grammes;  in  67  cases,  200-300 
grammes;  30  cases,  150-200  grammes;  and  below  150  grammes,  8  cases.  Of 
the  arterio-sclerotic  form  61  per  cent  weighed  over  300  grammes  and  but  6 
per  cent  below  200  grammes.  Unilateral  nephritis  is  excessively  rare,  not 
occurring  once  in  the  series,  a  striking  contrast  to  Edebohl's  figures,  9  of  72 
cases  in  which  the  operation  of  stripping  the  capsule  was  performed.  The 
capsule  is  thick  and  adherent;  the  surface  of  the  organ  irregular  and  cov- 
ered with  small  nodules,  which  have  given  to  it  the  name  of  granular  kidney. 
In  stripping  off  the  capsule,  portions  of  the  kidney  substance  are  removed. 
Small  cysts  are  frequently  seen  on  the  surface.  The  color  is  usually  reddish, 
often  a  very  dark  red.  On  section  the  substance  is  tough  and  resists  cutting ; 
the  cortex  is  thin  and  may  measure  no  more  than  a  couple  of  millimetres. 
The  pyramids  are  less  wasted.  The  small  arteries  are  greatly  thickened  and 
stand  out  prominently.  The  fat  about  the  pelvis  is  greatly  increased.  Bright's 
original  description  is  as  follows : 

"...  The  kidney  is  quite  rough  and  scabrous  to  the  touch  externally, 
and  is  seen  to  rise  in  numerous  projections  not  much  exceeding  a  large  pin's 
head,  yellow,  red,  and  purplish.  The  form  of  the  kidney  is  often  inclin^  to 
be  lobulated,  the  feel  is  hard,  and  on  making  an  incision  the  texture  is  found 
approaching  to  semi-cartilaginous  firmness,  giving  great  resistance  to  the 
knife.  The  tubular  portions  are  observed  to  be  drawn  near  to  the  surface  of 
the  organ,  with  less  interstitial  deposit  than  in  the  last  variety  .  .  .  the 
kidney    .     .     .     (is  usually)     ...     of  a  purplish  gray  tinge." 

Microscopically  there  is  seen  a  marked  increase  in  the  connective  tissue  and 
degeneration  and  atrophy  of  the  secreting  structures,  glomerular  and  tubal. 
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the  former  predominating  and  giving  the  main  characters  U>  the  lesion. 
following  are  the  most  important  changes: 

(a)  An  increase  in  the  fibroua  elements,  widely  distributed  throughout  ibt 
organ,  but  more  advanced  in  the  cortex,  particularly  in  the  tissue  lietween  the 
medulbiry  rays.    In  the  pyramids  the  distribution  of  new  growth  is  t  liy 

and  more  ditfuse.    In  the  early  stages  of  the  process  there  ia  a  small-*  .ti- 

tration between  the  tubes  and  around  the  glomeruli,  and  finally  this  bccon 
fibrillated  and  is  seen  encircling  the  tubules  and  Bowman^s  capsule^,  arnu 
the  latter  often  forming  enncentnc  layers. 

(h)  The  changes  in  the  trinmeruli  are  striking,  and  in  advanced  caaes  t 
very  considerable  number  of  them  have  undergone  complete  atrophy  and  iff 
representcil  at^  <lensely  encapsulated  hyaline  structures.  The  atrophy  is  partly 
due  to  changes  in  the  capillary  walls  and  multiplication  of  cells  between  tb# 
loops,  partly  to  extensive  hyaline  degeneration,  and  in  part,  no  doubt,  to  the 
alterations  in  the  afferent  vessels.  The  normal  glomeruli  usually  show  wiue 
thickening  of  the  capsule  and  increase  in  the  cells  of  the  tufts. 

(c)  The  tubules  show  changes  in  the  epithelium,  which  vary  a  good  dctl. 
in  different  localities.  Where  the  connective- tissue  growth  is  most  advanced 
they  are  greatly  atrophied  and  the  epithelium  may  be  represented  by  smtll 
cubical  cells.  In  other  instances  the  epithelium  ha?  entirely  disappeared. 
On  the  other  hand,  in  the  regions  represented  by  the  projecting  granuJei  th« 
tnbule.s  are  usually  dilated,  and  the  epithelium  shows  hyaline»  fatty,  and  gnsm* 
lar  changes.  Very  many  of  them  contain  dark  masses  of  epithelial  drbrit  and 
tube-casts.  In  the  interstitial  tissue  and  in  the  tubules  there  may  be  pigmoal* 
ary  changes  due  to  haemorrhage.  The  dilatation  of  the  tubules  may  reach  an 
extreme  grade,  forming  definite  cysts. 

(d)  The  arteries  show  an  advanced  sclerosis.  The  intima  is  greatly  thick* 
ened  and  there  are  changes  in  the  adventitia  and  in  the  media,  coasi»ting  in 
increase  in  the  thickness  due  to  proliferation  of  the  connective  tissue^  in 
latter  coat  at  the  expense  of  the  muscular  elements. 

The  view  most  generally  entertained  at  present  is  that  the  essential  Ic 
is  in  the  secreting  tissues  of  the  tubules  and  the  glomendi,  and  tliat 
connective-tissue  overgrowth  is  secondary  to  this.  Greenfield  holds  that  tbi 
primary  change  is  in  most  instances  in  the  glomeruli,  to  which  both  the  defen- 
eration in  the  epithelium  of  the  convohitod  tubules  and  the  increaite  in  the 
intertubular  connective  tissue  arc  sucondary. 

Associated  with  contracted  kidney  are  general  arterio-sclerosis  and  hy[ 
trophy  of  the  heart  The  changes  in  the  arteries  have  already  been  de^ribd 
in  the  section  on  arterio-sclerosis.  The  h}T>ertrophy  of  the  heart  is  coiiitaat, 
and  the  enlargement  may  reach  an  extreme  grade.  Variations  depend,  no 
doubt,  in  part  upon  the  extent  of  the  diffuse  arterial  degeneration,  hut  tkert 
are  instances  in  which  the  term  cor  bovinum  may  be  applied  to  the  enlargal 
organ.  In  such  cases  the  hypertrophy  is  not  confined  to  the  left  rentricle,  tat 
involves  the  entire  heart.  The  explanation  of  this  has  l)een  much  AiBComA 
It  was  at  first  held  to  be  due  to  the  increased  work  thrown  upon  the  aifii 
in  driving  the  impure  blood  through  the  capillar)"  systenu  Basini^  hia  opjiiioo 
upon  the  supposed  muscular  increase  in  the  smaller  arteries,  JohndOQ  rogarM 
it  as  an  effort  to  overrome  a  sort  of  stop-cock  action  of  theee  v^aaelay  whidk 
under  the  infiuenee  of  the  irritating  ingredient  in  the  bloody  eoDtraeted  aid 


CHRONIC  BRIGHTS  DISEASE, 


697 


greatly  the  peripheral  resistance.  Traube  believed  that  the  oblitera- 
fion  of  a  large  number  of  capillary  territories  in  the  kidney  materially  raised 
the  arterial  pressure,  and  in  this  way  led  to  the  hypertrophy  of  the  heart;  an 
idditioiial  factor,  he  thought,  wan  the  diminished  excretion  of  water,  which 
heightened  the  pres.^ure  within  the  blood- vessels, 
ith  our  pre^^ent  knowledge  the  most  satisfactory  explanation  is  that  given 
hnheim,  which  is  thus  clearly  and  succinctly  put  by  Fagge:  "  He  giyes 
for  thinking  that  the  activity  of  the  circulation  through  the  kidnejrg 
\j  momejit — in  other  words,  the  .state  of  the  smaller  renal  arteries  aa 
rds  contraction  or  dilatation — depends  not  (as  in  the  case  of  the  tissues 
generally)  upon  the  need  of  those  organs  for  blood,  but  solely  upon  the  amount 
of  material  for  the  urinary  secretion  that  the  circulatory  fluid  happens  then 
titin.  This  suggestion  has  bearings  .  ,  ,  upon  the  development  of 
n»phy  in  one  kidney  when  the  other  has  been  entirely  destroyed.  But 
Itnother  consequence  deducible  from  it  is  that  when  parts  of  both  kidneys  have 
undergone  atrophy,  the  l>lwjd-flow  to  the  parts  that  remain  must,  ceteris  pari- 
hu,  be  aa  great  as  ft  would  have  been  to  the  whole  of  the  organs  if  they  had 
^been  intact.  But  in  order  that  such  a  quantity  of  bbjod  should  pass  through  the 
iwtncted  capillary  area  now  open  to  it,  an  excessive  pressure  must  obviously 
lit  Mceeaary.  This  can  be  brought  to  bear  only  by  the  exertion  of  more  than 
the  normal  degree  of  force  on  the  part  of  the  left  ventricle,  combined  with 
iho  maintenance  of  a  corresponding  resistance  in  all  other  districts  of  the 
trterial  system.  And  so  one  can  account  at  once  for  the  high  arterial  pressure 
tad  for  the  cardio-vascidar  changes  that  are  secondary  to  it.*'  W.  P.  Herring- 
liam  in  a  recent  study  of  the  subject  concludes  that  the  cardiac  hypertrophy 
upon  degeneration  and  rigidity  of  the  aorta  and  large  arteries,  changes 
ucapacitate  them  from  acting  as  an  elastic  reservoir  and  transfer  their 
iona  to  the  smaller  vessels,  which  naturally  offer  much  more  resistance 
gi%*e  the  heart  more  work  to  do. 

iptamft, — Perhaps  a  majority  of  the  cases  are  latent,  and  are  not  recog- 
until  the  occurrence  of  one  of  the  serious  or  fatal  complications.  Even 
advanced  grade  of  contracted  kidney  may  be  compatible  with  great  mental 
bodily  activity.  There  may  have  been  no  sifTnptoms  whatever  to  suggest 
b  the  patient  the  existence  of  a  serious  malady.  In  other  cases  the  general 
hrallh  i^  disturlied.  The  patient  complains  of  lassitude,  is  sleepless,  has 
t0  get  up  at  night  to  micturate;  the  digestion  is  disordered,  the  tongue  is 
f nrra] ;  there  are  complaints  of  headache^  failing  vision,  and  breathlessness 
QQ  exertion. 

So  complex  and  varied  is  the  clinical  picture  of  chronic  Bright's  disease 
tbat  It  will  be  best  to  consider  the  symptoms  under  the  various  systems. 

Cbinahy  System.^ — In  the  snmU  contracted  kidney  polyuria  is  common. 
Freqtjently  the  patient  has  to  get  up  two  or  three  times  during  the  night  to 
pty  the  bladder,  and  there  is  increased  thirst.  It  is  for  these  symptoms 
ttoeadonally  that  relief  is  sought.  And  yet  in  many  cases  with  at  autopsy  very 
■uiU  kidneys  this  feature  has  not  been  present.  A  careful  study  of  the  cases 
from  my  wards,  of  the  urine  and  the  anatomical  condirion,  showed  that  almost 
>a  parallelism  could  l)e  made  between  the  weight  of  the  kidney,  its  appear- 
M»,  and  the  urine  it  secreted  before  death.  Of  the  174  cases  with  autopsy,  in 
a  third  the  renal  changes  were  so  slight  that  the  nephritis  was  not  men- 
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tiooed  as  a  part  af  Hie  clinical  diagnosis  ( Emerson).  The  color  is  a  U^hi 
yellow,  and  the  specific  gravity  ranges  from  1.005  to  1*012.  PersUteoi 
specific  gravity  is  one  of  the  most  constant  and  important  features  of 
disease.  Traces  of  albumin  are  found,  but  may  be  absent  at  times,  particolarlj 
in  the  early  morning  urine.  It  is  often  simply  a  slight  cloudiness,  and  loay  he 
apparent  only  with  the  more  delicate  tests.  The  sediment  is  scanty,  and  in  it 
a  few  hyaline  or  granular  casts  are  found.  The  quantity  of  the  solid  con* 
stituent^  of  the  urine  is,  as  a  rule,  diminished,  though  in  some  InstanoeA  the 
urea  may  be  excreted  in  full  amount.  In  attacks  of  dyspepsia  or  bronchitii^  or 
in  the  later  stages  when  the  heart  fails,  the  quantity  of  albumin  may  be  greatlf 
increased  and  the  urine  diminished*  Oecasioually  blood  occurs  in  the  urine. 
and  there  may  even  be  htematuria  (S.  West).  Slight  leakage,  represent^ 
by  the  constant  presence  of  a  few  red  cells,  may  be  present  early  in  the  disease 
and  persist  for  years.  In  the  art erio-scl erotic  form  the  quantity  of  urine  U 
normal,  or  reduced  rather  than  increased ;  the  specific  gravity  h  nonnal  or 
high,  the  color  of  the  urine  is  good,  and  there  are  hyaline  and  finely  gramilir 
casts.  The  amount  of  albumin  varies  greatly  with  the  food  and  erercii^  and 
is  usually  much  in  excess  of  that  seen  with  the  contracted  kidneys,  and  do» 
not  show  so  often  the  albumin-free  intervals  of  that  form,  also  it  is  moie 
common  to  find  albumin,  no  casts^  while  in  the  contracted  kidney  castfi^i 
albumin,  should  one  be  absent. 

CiRCDLATORY  SYSTEM. — The  pulse  is  hard,  the  tension  increased,  and  the 
vessel  wall,  as  a  rule,  thickened.  As  already  mentioned,  a  distinction  miiU 
be  made  between  increased  tension  and  thickening  of  the  arterial  wall.  The 
tension  may  be  plus  in  a  normal  vessel,  but  in  chronic  Bright's  diaoaao  it  b 
more  common  to  have  increased  tension  in  a  stiff  artery. 

A  pulse  of  increased  tension  has  the  following  characters:  It  is  hard  and 
incompressible,  re(]uiring  a  good  deal  of  force  to  overcome  it ;  it  is  perj=iMi! 
and  in  the  intervals  between  the  beats  the  vessel  feels  full  and  can  Iw* 
beneath  the  finger.  These  characters  may  be  present  in  a  vessel  the  walls  rf 
which  are  little,  if  at  all,  increased  in  thickness.  To  estimate  the  latter  the 
pulse  wave  should  be  obliterated  in  the  radial^  and  the  vessel  wall  felt  beyooii 
it-  In  a  perfectly  normal  vessel  the  arterial  coats,  under  these  circiim!*tancei, 
can  not  be  differentiated  from  the  surrounding  tissue;  whereas,  if  thickened, 
the  vessel  can  be  rolled  beneath  the  finger.  Persistent  high  blood  pressure 
is  one  of  the  earliest  and  most  important  symptoms  of  interstitial  n»* 
During  the  disease  the  pressure  may  rise  to  250  mm.  or  even  300  mm,,  h 
is  very  rare.  With  dropsy  and  cardiac  dilatation  the  pressure  may  fall,  but 
not  necessarily.  The  cardiac  features  are  equally  important,  though  often 
188  obvious.  Hypertrophy  of  tJie  left  ventricle  occurs  to  overcome  the  re*i*t- 
ance  ofTered  in  the  arteries.  The  enlargement  of  the  heart  ultimately  b<?eotnei 
more  general.  The  apex  is  displaced  downward  and  to  the  left :  the  irapalie 
is  forcible  and  may  be  heaving.  In  elderly  persons  with  emphysen^a,  the  dit^ 
placement  of  the  apex  may  not  be  evident.    The  first  sound  at  tl  may  i$ 

duplicated;  more  commonly  the  second  sound  at  the  aortic  car  -  an 

tuated^  a  very  characteristic  sign  of  increased  tension.    The  sound  in  ert 
eases  may  have  a  bell-like  quality.    In  many  cases  a  systolic  murmur  \ 
at  the  apex,  probably  as  a  result  of  relative  insuOicienGy.    It  may  be  Imid  J 
traDsmttted  to  the  axilla.     Finally  the  hypertrophy  fails,  the  hc»rt 
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dilated^  gallop  rhythm  is  pr^sent^  and  the  general  condition  is  that  of  a  chronic 
heart-lesion. 

Respiratory  System. — Sudden  oedema  of  the  glottis  may  occur.  Effu- 
sion into  the  pleurae  or  sudden  oedema  of  the  lungs  may  prove  fatal.  Acute 
pleurisy  and  pneumonia  are  not  uncommon.  Bronchitis  is  a  frequent  accom- 
paniment, particularly  in  the  winter.  Sudden  attacks  of  oppressed  breathing, 
particularly  at  night,  are  not  infrequent.  This  is  often  a  uraemic  symptom, 
but  is  sometimes  cardiac.  The  patient  may  sit  up  in  bed  and  gasp  for  breath, 
as  in  true  asthma.  Cheyne-Stokes  breathing  may  be  present,  most  commonly 
toward  the  close,  but  the  patient  may  be  walking  about  and  even  attending  to 
his  occupation. 

Digestive  System. — Dyspepsia  and  loss  of  appetitie  are  common.  Severe 
and  imcontrollable  vomiting  may  be  the  first  symptom.  This  is  usually  re- 
garded as  a  manifestation  of  uraemia,  but  it  may  occur  without  any  other 
indications,  and  I  have  known  it  to  prove  fatal  without  any  suspicion  that 
chronic  Bright's  disease  was  present.  Severe  and  even  fatal  diarrhoea  may 
develop.    The  tongue  may  be  coated  and  the  breath  heavy  and  urinous. 

Nervous  System. — ^Various  cerebral  manifestations  have  already  been 
mentioned  imder  uraemia.  Headache,  sometimes  of  the  migraine  type,  may 
be  an  early  and  persistent  feature  of  chronic  Bright^s  disease.  Cerebrid 
apoplexy  is  closely  related  to  interstitial  nephritis.  The  haemorrhage  may 
take  place  into  the  meninges  or  the  cerebrum.  It  is  usually  associated  with 
marked  changes  in  the  vessels.  Neuralgias,  in  various  regions,  are  not  un- 
common. 

Special  Senses. — Troubles  in  vision  may  be  the  first  symptom  of  the 
disease.  It  is  remarkable  in  how  many  cases  of  interstitial  nephritis  the  con- 
dition is  diagnosed  first  by  the  ophthalmic  surgeon.  The  flame-shaped  retinal 
haemorrhages  are  the  most  common.  Less  frequent  is  diffuse  retinitis  or 
papillitis.  Sudden  blindness  may  supervene  without  retinal  changes — 
uraemic  amaurosis.  Diplopia  is  a  rare  event.  Recurring  conjunctival  and 
palpebral  haemorrhages  are  fairly  common.  Auditory  troubles  are  by  no 
means  infrequent  in  chronic  Bright's  disease.  Ringing  in  the  ears,  with 
dizziness,  is  not  uncommon.  Various  forms  of  deafness  may  occur.  Epis- 
taxis  is  not  infrequent,  either  alone,  or  of  a  severe  type  in  association  with 
purpura. 

Skin. — (Edema  is  not  common  in  interstitial  nephritis.  Slight  pufiiness 
of  the  ankles  may  be  present,  but  in  a  majority  of  the  cases  dropsy  does  not 
supervene.  When  extensive,  it  is  almost  always  the  result  of  gradual  failure 
of  the  hypertrophied  heart.  The  skin  is  often  dry  and  pale,  and  sweats  are  not 
common.  In  some  instances  the  sweat  may  deposit  a  white  frost  of  urea  on 
the  surface  of  the  skin.  Eczema  is  a  common  accompaniment  of  chronic  inter- 
stitial nephritis.  Tingling  of  the  fingers  or  numbness  and  pallor — the  dead 
fingers — are  not,  as  some  suppose,  in  any  way  peculiar  to  Bright's  disease. 
Intolerable  itching  of  the  skin  may  be  present,  and  cramps  in  the  muscles  are 
by  no  means  rare. 

Haemorrhages  are  not  infrequent;  epistaxis  may  prove  serious  and  exten- 
sive ;  purpura  may  occur.  Broncho-pulmonary  haemorrhages  are  said,  by  some 
French  writers,  to  be  common,  but  no  instance  of  it  has  come  under  my  obser- 
vation.   Ascites  is  rare  except  in  association  with  cirrhosis  of  the  liver. 
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Diagnosis. — The  autopsy  often  discloses  the  true  nature  of  the 
one  of  the  many  intercurrent  affections  of  which  may  have  proved  fatal.  The 
early  stages  of  interstitial  nephritis  are  not  recognizable.  In  a  patient  with 
increased  pulse  tension  (particularly  if  the  vessel  wall  is  sclerotic),  with  ths 
apex  beat  of  the  heiirt  dislocated  to  the  left,  the  second  aortic  sound  rii 
and  accentuated,  tlie  urine  abundant  and  of  low  specific  gravity,  with  a 
of  albumin  and  an  occasional  hyaline  or  granular  cast,  the  diagnosis  of  inter- 
stitial  nephritis  may  be  safely  made.  Of  all  the  indications,  that  offered  by  the 
pulse  is  tlie  most  important.  Persistent  high  tension  with  thickening  of  the 
arterial  wall  in  a  man  under  fifty  means  that  serious  mischief  has  alreadr 
taken  place,  that  cardio-vascular  changes  are  certainly,  and  renal  most  prob- 
ably, present.  It  is  important  in  the  diagnosis  of  this  condition  not  to  r®t 
content  with  a  single  examination  of  the  urine.     Both  the  eveniri  "  t]ic 

morning  secretion  should  be  studied.     The  sediment  should  be  r-  n 

a  conical  glass,  and  in  looking  for  tul>e-cafits  a  large  surface  should  be  ex 
u-ilh  a  tolerably  low  power  and  little  light  The  arterio-sclerotic  kidn«;v  m  iv 
exist  for  a  long  time  without  the  occurrence  of  albumin,  or  the  albumin  may 
lie  in  very  small  quantities.  Toward  the  end  it  is  impossible  to  differentiale 
the  primary  interstitial  nephritis  from  an  arterio-sclerotic  kidney,  nor  cUni- 
cally  is  it  of  any  special  value  so  to  do.  Ln  middle-aged  men,  with  very  higli 
tension,  great  thickening  of  the  superficial  arteries,  and  marked  hypertrophy 
of  the  heart,  the  renal  are  more  likely  to  be  secondary  to  the  arterial  changas. 

Prognosis. — Chronic  B right's  disease  is  an  incurable  affection,  and  the 
anatomical  conditions  on  which  it  depends  are  tjuite  as  much  l>eyond  the  reach 
of  medicines  as  wrinkled  skin  or  gray  hair.  Interstitial  nephritis,  however, 
is  compatible  with  the  enjoyment  of  life  for  many  years,  and  it  is  now  uni* 
versally  recognized  that  increased  tension,  thickening  of  the  arterial  walls,  and 
polyuria  with  a  small  quantity  of  albumin,  neither  doom  a  man  to  d«ath 
vrithin  a  short  time  nor  necessarily  interfere  with  the  pursuits  of  an  active 
life  so  long  as  proper  care  be  taken.  I  know  patients  who  have  had  high 
tension  and  a  little  albumin  in  the  urine  with  hyaline  casts  for  ten»  twdire, 
and,  in  one  instance,  fifteen  years.  Serious  indications  arc  the  occurrpnow 
of  ura?mie  symptoms,  dilatation  of  the  heart,  the  onset  of  serous  «ffusioni»  ihe 
onset  of  Cheyne-Stokea  breathing,  persistent  vomiting,  and  diarrhcpa. 

Treatment. — Patients  without  local  indications  or  in  whom  the  con- 
dition has  been  accidentally  discovered  should  so  regulate  their  liriM  mm  lo 
throw  the  least  possible  strain  upon  heart,  arteries,  and  kidneys,  A  quiet  tile 
without  mental  worry,  with  gentle  but  not  excessive  exercise,  and  resident  in 
an  equable  climate,  should  be  recommended.  In  addition  they  should  be  UM 
to  keep  the  bowels  regular^  the  skin  active  by  a  daily  tepid  bath  with  frictioci, 
and  the  urinary  secretion  free  by  drinking  daily  a  definite  amount  of  dtber 
dibtillt^d  water  or  some  pleasant  mineral  water.  Alcohol  should  be  alfictlj 
prohibited.    Tea  and  coffee  are  allowable. 

The  diet  should  be  light  and  nourishing,  and  the  patient  ahould  be  wmrned 
not  to  eat  excessively,  and  not  to  take  meat  more  than  onoe  a  day.  Care  is 
food  and  drink  is  probably  the  most  important  element  in  the  trefttmait  ef 
tbeae  early  cases. 

A  patient  in  good  circumstances  may  be  urged  to  go  away  dmiag^  flii 
winter  months,  or,  if  necessary,  to  move  altogether  to  a  warm  equable  dijiisli. 
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like  that  of  Southern  Califomia.  There  is  no  doubt  of  the  value  in  these 
cases  of  removal  from  the  changeable,  irregular  weather  which  prevails  in  the 
temperate  regions  from  November  until  April. 

At  this  period  medicines  are  not  required  unless  for  certain  special  symp- 
toms. Patients  derive  much  benefit  from  an  annual  visit  to  certain  mineral 
springs,  such  as  Poland,  Bedford,  Saratoga,  in  this  country,  and  Vichy  and 
others  in  Europe.  Mineral  waters  have  no  curative  influence  upon  chronic 
Bright's  disease;  they  simply  help  the  interstitial  circulation  and  keep  the 
drains  flushed.  In  this  early  stage,  when  the  patient^s  condition  is  good,  the 
tension  not  high,  and  the  quantity  of  albumin  small,  medicines  are  not  indi- 
cated, since  no  remedies  are  kno\vn  to  have  the  slightest  influence  upon  the 
progress  of  the  disease.  Sooner  or  later  symptoms  arise  which  demand  treat- 
ment.   Of  these  the  following  are  the  most  important: 

(a)  Oreaily  Increased  Arterial  Tension, — It  is  to  be  remembered  that  a 
certain  increase  of  tension  is  not  only  necessary  but  unavoidable  in  chronic 
Bright's  disease,  and  probably  the  most  serious  danger  is  too  great  lowering 
of  the  blood  tension.  The  happy  medium  must  be  sought  between  such  height- 
ened tension  as  throws  a  serious  strain  upon  the  heart  and  risks  rupture  of 
the  vessels  and  the  low  tension  which,  under  these  circumstances,  is  specially 
liable  to  be  associated  with  serous  effusions.  In  cases  with  persistent  high 
tension  the  diet  should  be  light,  an  occasional  saline  purge  should  be  given, 
and  sweating  promoted  by  means  of  hot  air  or  the  hot  bath.  If  these  meas- 
ures do  not  suffice,  nitroglycerin  may  be  tried,  beginning  with  1  minim  of  the 
1-per-cent  solution  three  times  a  day,  and  gradually  increasing  the  dose  if 
necessary.  Patients  vary  so  much  in  susceptibilty  to  this  drug  that  in  each 
case  it  must  be  tested,  the  limit  of  dosage  being  that  at  which  the  patient 
experiences  the  physiological  effect.  As  much  as  10  minims  of  the  1 -per- 
cent solution  may  be  given  three  times  a  day.  In  many  cases  I  have  given  it 
in  much  larger  doses  for  weeks  at  a  time.  I  have  never  seen  any  ill  effects 
from  it.  If  the  dose  is  excessive  the  patients  complain  at  once  of  flushing  or 
headache.  Its  use  may  be  kept  up  for  six  or  seven  weeks,  then  stopped  for  a 
week  and  resumed.  Its  value  is  seen  not  only  in  the  reduction  of  the  tension, 
but  also  in  the  striking  manner  in  which  it  relieves  the  headache,  dizziness, 
and  dyspnoea.  The  sodium  nitrite  may  be  given  in  doses  of  grs.  iii-v  three 
times  a  day. 

(h)  More  or  less  ancemia  is  present  in  advanced  cases,  and  is  best  met 
by  the  use  of  iron.  Weir  Mitchell,  who  has  had  a  unique  experience  in  certain 
forms  of  chronic  Bright's  disease,  gives  the  tincture  of  the  perchloride  of  iron 
in  large  doses — from  half  a  drachm  to  a  drachm  three  times  a  day.  He 
thinks  that  it  not  only  benefits  the  anaemia,  but  that  it  also  is  an  important 
means  of  reducing  the  arterial  tension. 

(c)  Many  patients  with  Bright's  disease  present  themselves  for  treat- 
ment with  signs  of  cardiac  dilatation ;  there  is  a  gallop  rhythm  or  the  heart- 
sounds  have  a  foetal  character,  the  breath  is  short,  the  urine  scanty  and  highly 
albuminous,  and  there  are  signs  of  local  dropsy.  In  these  cases  the  treatment 
must  be  directed  to  the  heart.  A  morning  dose  of  salts  or  calomel  may  be 
given,  and  digitalis  in  10-minim  doses,  three  or  four  times  a  day.  Strychnia 
may  be  used  with  benefit  in  this  condition.  In  some  instances  other  cardiac 
tonics  may  be  necessary,  but  as  a  rule  the  digitalis  acts  promptly  and  well. 
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'  (d)  Uresmic  Symptoms, — Even  before  marked  manifestations  are 
there  may  be  extreme  restlessness,  mental  wandering,  a  iieavy,  foul  breath, 
and  a  coated  tongue.  Headache  is  not  often  complained  of,  tliough  inteosQ 
frontal  headache  may  be  an  early  s>Tnptom  of  urjemia.  In  this  condition, 
too,  the  patient   may  complain   of   palpitation,   feelings  of   ti  nd 

sometimes  nocturnal  cramps.    For  these  symptoms  the  saline  pui  _  Jid 

be  ordered,  and  hot  baths,  so  as  to  induce  copious  sweating,  Grandin  states 
that  irrigation  of  the  bowel  with  water  at  a  temperature  from  120*  to  l.W 
is  most  useful.  Nitroglyc-erin  also  may  be  freely  used  to  reduce  the  tension. 
For  the  ura^mic  convulsions,  if  severe,  inhalations  of  chloroff>rm  may  k* 
used.  If  the  patient  is  robust  and  full-bloodefl,  from  12  to  20  ounces  of  blood 
should  be  removed.  The  patient  should  be  freely  sweated,  and  if  the  convd- 
sions  tend  to  recur  chloral  may  be  given,  either  by  the  mouth  or  per  rectum, 
or,  better  still,  morphia.  Ursemic  coma  must  be  treated  by  active  purgalion, 
and  sweating  should  be  promoted  by  the  use  of  pilocarpine  or  the  hot  hath. 
For  the  restlessness  and  delirium  morphia  is  indispensable.  Since  its  recom- 
mendation in  ursemic  states  some  years  ago,  by  Stephen  MacKenzie,  I  ha\e 
used  this  remedy  extensively  and  can  speak  of  its  great  value  in  these  cases. 
I  have  never  seen  ill  affects  or  any  tendency  to  coma  follow.  It  is  of  special 
value  in  Uie  dyspnoea  and  Cheyne-Stokes  breathing  of  advanced  arterio-*cle- 
rosis  with  chronic  ursemia. 

SiTRGiCAL  Tkeatment. — Edcbohls  has  introduced  the  operation  of  decap- 
sulization  of  the  kidneys  in  Bright's  disease  in  order  to  establish  new  va^scuUr 
connections,  and  so  influence  the  nutrition  and  work  of  the  organs.  In  liii 
work  (Surgical  Treatment  of  Bright's  Disease,  1904)  records  are  given  of  78 
cases;  7  died  within  two  weeks,  2*3  died  at  periods  more  or  less  remote.  3  disap- 
peared from  observation,  and  40  were  kno^Ti  to  be  living — one  eleven  years  and 
eight  months  after  the  operation.  As  Edebohls  says,  the  difficult  thing  lo 
determine  is  the  existence  of  chronic  Bright's  disease  before  operation.  No 
case  should  be  regarded  as  such  on  the  urine  examination  alone.  The  cardi<> 
vascular  condition  should  be  studied  and  the  retinae.     There  is  i^    '     V  a 

Ismail  group  of  suitable  cases — the  subacute  and  chronic  forms   v,  -I- 

low  the  acute  infections — in  which  the  outlook  is  hopeless  from  medical  treat- 
ment. 

Vm,    AMYLOID  DISEASE. 

Amyloid  (lardaceous  or  w^axy)  degeneration  of  the  kidneys  is  simply  in 
event  in  the  process  of  chronic  Bright's  disease,  most  commonly  in  the  chronic 
parenchymatous  nephritis  following  fevers^  or  of  cachectic  states.  It  faA«  w 
claim  to  be  regarded  as  one  of  the  varieties  of  Bright *s  disease.  The  tkttectim 
of  the  kidneys  is  generally  a  part  of  a  wide-spread  amyloid  degeneniti0n  occur- 
ring  in  prolonged  suppuration,  as  in  disease  of  the  bone,  in  syphilis,  tnbeita- 
losis,  and  occasionally  leukiemia,  lead  poisoning,  and  gout.  It  varies  curioifl^ 
in  frequency  in  different  localities. 

Anatomically  the  amyloid  kidney  is  large  and  pale,  the  surface  smooth, 
and  the  veme  stellatfe  well  marked.  On  section  the  cortex  is  large  and  m^ 
show  a  peculiar  glistening,  infiltrated  appearance,  and  the  glomeruli  are  ftfv 
distinct.  The  pyramids,  in  striking  contrast  to  the  cortex,  are  of  a  deep  id 
color.    A  section  soaked  in  dilute  tincture  of  iodine  shows  spota  of  t  valnt 
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OP  mahogany  brown  color.  The  Malpighian  tufts  and  the  straight  vessels  may 
be  most  affected.  In  lardaceous  disease  of  the  kidneys  the  organs  are  not 
always  enlarged.  They  may  be  normal  in  size  or  small,  pale,  and  granular. 
The  amyloid  change  is  first  seen  in  the  Malpighian  tufts,  and  then  involves 
the  afferent  and  efferent  vessels  and  the  straight  vessels.  It  may  be  confined 
entirely  to  them.  In  later  stages  of  the  disease  the  tubules  are  affected,  chiefly 
the  membrane,  rarely,  if  ever,  the  cells  themselves.  In  addition,  the  kidneys 
always  show  signs  of  diffuse  nephritis.  The  Bowman's  capsules  are  thick- 
ened, there  may  be  glomerulitis,  and  the  tubal  epithelium  is  swollen,  granular, 
and  fatty. 

Symptoms. — The  renal  features  alone  may  not  indicate  the  presence  of 
this  degeneration.  Usually  the  associated  condition  gives  a  hint  of  the  nature 
of  the  process.  The  urine,  as  a  rule,  shows  important  changes;  the  quantity 
is  increased,  and  it  is  pale,  clear,  and  of  low  specific  gravity.  The  albumin  is 
usually  abundant,  but  it  may  be  scanty,  and  in  rare  instances  absent.  Pos- 
sibly the  variations  in  the  situation  of  the  amyloid  changes  may  account  for 
this,  since  albumin  is  less  likely  to  be  present  when  the  change  is  confined  to 
the  vasa  recta.  In  addition  to  ordinary  albumin  globulin  may  be  present. 
The  tube-casts  are  variable,  usually  hyaline,  often  fatty  or  finely  granular. 
Occasionally  the  amyloid  reaction  can  be  detected  in  the  hyaline  casts.  Dropsy 
is  present  in  many  instances,  particularly  when  there  is  much  anemia 
or  profound  cachexia.  It  is  not,  however,  an  invariable  symptom,  and 
there  are  cases  in  which  it  does  not  develop.  Diarrhoea  is  a  common  accom- 
paniment. 

Increased  arterial  tension  and  cardiac  hypertrophy  are  not  usually  pres- 
ent, except  in  those  cases  in  which  amyloid  degeneration  occurs  in  the  sec- 
ondary contracted  kidney;  under  which  circumstances  there  may  be  uraemia 
and  retinal  changes,  which,  as  a  rule,  are  not  met  with  in  other  forms. 

Diagnosis. — By  the  condition  of  the  urine  alone  it  is  riot  possible  to  rec- 
ognize amyloid  changes  in  the  kidney.  Usually,  however,  there  is  no  diflS- 
culty,  since  the  Bright's  disease  comes  on  in  association  with  syphilis,  pro- 
longed suppuration,  disease  of  the  bone,  or  tuberculosis,  and  there  is  evidence 
of  enlargement  of  the  liver  and  spleen.  A  suspicious  circumstance  is  the 
existence  of  polyuria  with  a  large  amount  of  albumin  in  the  urine  and  few 
casts,  or  when,  in  these  constitutional  affections,  a  large  quantity  of  clear, 
pale  urine  is  passed,  even  without  the  presence  of  albumin. 

The  prognosis  depends  rather  on  the  condition  with  which  the  nephritis  is 
associated.    As  a  rule  it  is  grave. 

IX.    PYELITIS. 

(ConMCutiTe  Nephritis;  Pyelonephritis;  PyonephrottLa.) 

Definition. — Inflammation  of  the  pelvis  of  the  kidney  and  the  conditions 
which  result  from  it. 

Etiology. — Pyelitis  in  almost  all  cases  is  induced  by  bacterial  invasion 
and  multiplication,  rarely  by  the  irritation  of  various  substances  such  as  tur- 
pentine, cubebs,  or  sugar  (diabetes).  Normally  the  kidney  can  eliminate  with- 
out harm  to  itself,  apparently,  various  bacteria  carried  to  it  by  the  blood-cur- 
rent from  the  intestinal  tract  or  some  focus  of  infection;  and  it  probably 
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Injcomed  infected  only  where  its  resistance  is  lowered,  as  a  result  of  iKmi 

eral  cause,  as  anaemia,  malnutrition,  or  intercurrent  disease,  or  of  iiouie  load 
cause,  as  nephritis,  displacement,  congestion  due  to  pressure  of  neoplasms  upon 
the  ureter,  twisted  ureter  (Dietl's  crisis),  or  of  operation,  or  where  the  Bom- 
ber or  virulence  of  the  micro-organisms  is  increased.  These  same  factors  prob- 
ably play  an  important  role  also  in  the  other  common  causes  of  pyelitis,  ascend- 
ing infection  from  an  infected  bladder  (cystitis),  and  tuberculous  infect jon_ 
Other  causes  descril>ed  are  various  fevers,  cancer,  hydatids,  the  ova  of  eertaia 
parasites,  cold,  and  overexertion.  Calculus  seems  not  to  be  a  common  ca«iM% 
as^  if  present  at  all,  it  is  probably  consecutive  to  the  infection.  In  T.  R, 
Brown's  series  of  20  cases,  the  colon  bacillus  was  obtained  7  times,  the  tuber- 
cle bacillus  6,  the  proteus  bacillus  4,  a  white  staphylococcus  twice — all  in  pure 
culture — ^while  in  1  case  cultures  were  negative. 

Uorbid  Anatomy, — In  the  early  stages  of  pyelitis  the  mucous  membmnc 
is  turbid,  somewhat  swollen,  and  may  t^how  ecchymoses  or  a  grayish  p^udk^- 
membrane.  The  urine  in  the  pelvis  is  cloudy,  and,  on  examination,  numbeni 
of  epithelial  cells  are  seen. 

In  the  calculous  pyelitis  there  may  be  only  slight  turbidity  of  the  mem- 
brane^ which  has  been  called  by  some  catarrhal  pyelitis.  More  commonly  th<? 
mucosa  is  roughened,  grayish  in  color,  and  thick.  Under  these  circumstance 
there  is  almost  always  more  or  less  dilatation  of  the  calyces  and  tlattening  of 
the  papillae.  Following  this  condition  there  may  he  (a)  extension  of  the  *tip* 
purative  process  to  the  kidney  itself,  forming  a  pyelonephritis;  (fc)  a  gradual 
dilatation  of  the  calyces  with  atrophy  of  the  kidney  substance,  and  finally  the 
production  of  the  condition  of  pyonephrosis,  in  wiiich  the  entire  orgeui  is  rep- 
resented by  a  sac  of  pus  with  or  without  a  thin  shell  of  renal  tissue,  (c)  After 
the  kidney  structure  has  been  destroyed  by  suppuration,  if  the  obstruction  at 
the  orifice  of  the  pelvis  persists,  the  fluid  portions  may  be  absorlKxl  and  th« 
pus  become  inspissated,  so  that  the  organ  is  represented  by  a  series  of  sai^uli 
containing  grayish,  putty-like  masses^  which  may  become  impregnated  with 
lime  salts. 

Tuberculous  pyelitis,  as  already  described,  usually  starts  upon  the  apieei 
of  the  pyramids,  and  may  at  first  be  limited  in  extent.  Ultimately  the  condi* 
tion  produced  may  be  similar  to  that  of  calculous  pyelitis.  Pyonephro«ii«  i* 
quite  as  frequent  a  sequence,  while  the  final  transformation  of  the  pus  inio 
a  putty-lilce  material  impregnated  with  salts,  forming  the  ao-called  acrofulOQi 
kidney,  is  even  commoner. 

The  pyelitis  consecutive  to  cystitis  is  generally  bilateral,  and  the  kjdoejrt 
are  sometimes  involved,  forming  the  so-calletl  surgical  kidneys — acute  supptut- 
tive  nephritis.  There  are  lines  of  suppuration  extending  along  the  pynunidf, 
or  small  abacesaea  in  the  cortex,  often  just  beneath  the  capsule;  or  there  isay 
be  wedge-flbaped  abscesses.  The  pus  organisms  either  pass  up  the  tubule 
aa  Stisven  has  shown,  through  the  lymphatics. 

Symptomi. — The  forms  associated  with  the  fevers  rareiy  mi-,    ii,     ,^ 
torns,  even  when  the  proceas  is  extensive.    In  mild  grades  then     -  i.i.i.    ;. 
back  or  there  may  be  tenderness  on  deep  pressure  on  tlie  aiTectetl  *idv,    Tb<s 
urin«,  turbid  and  containing  pus  cells,  some  mucus,  and  oc<aaional  red  blood* 
cells,  is  acid  or  alkaline,  depending  on  the  infecting  microbe;  usually  the  albih 
minuria  is  of  higher  grade  comparatiTely  than  the  pyuria. 
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Before  the  condition  of  p3ruria  is  established  there  may  be  attacks  of  pain 
on  the  affected  side  (not  reaching  the  severe  agony  of  renal  colic),  rigors,  high 
fever,  and  sweats.  Under  these  circumstances  the  urine,  which  may  have  been 
clear,  becomes  turbid  or  smoky  from  the  presence  of  blood,  and  may  contain 
large  numbers  of  mucus  cells  and  transitional  epithelium.  These  cases  are 
not  common,  but  I  have  twice  had  opportimity  of  studying  such  attacks  for 
a  prolonged  period.  In  one  patient  the  occurrence  of  the  rigor  and  fever  could 
sometimes  be  predicted  from  the  change  in  the  condition  of  the  urine.  Such 
cases  occur,  I  believe,  in  association  with  calculi  in  the  pelvis. 

The  statement  is  not  infrequently  made  that  the  epithelium  in  the  urine 
in  pyelitis  is  distinctive  and  characteristic.  This  is  erroneous,  as  may  be  read- 
ily demonstrated  by  comparing  scrapings  of  the  mucosa  of  the  renal  pelvis  and 
of  the  bladder.  In  both  the  epithelium  belongs  to  what  is  called  the  transi- 
tional variety,  and  in  both  regions  the  same  conical,  fusiform,  and  irregular 
cells  with  long  tails  are  found,  and  yet  in  pyelitis  more  of  these  tailed  cells 
occur,  for  in  cystitis  one  must  often  search  long  for  them. 

When  the  pyelitis,  whether  calculous  or  tuberculous,  has  become  chronic 
and  discharges,  the  symptoms  are : 

(1)  Pyuria, — The  pus  is  in  variable  amount,  and  may  be  intermittent. 
Thus,  as  is  often  the  case  when  only  one  kidney  is  involved,  the  ureter  may  be 
temporarily  blocked,  and  normal  urine  is  passed  for  a  time;  then  there  is  a 
sudden  outflow  of  the  pent-up  pus  and  the  urine  becomes  purulent.  Coin- 
cident with  this  retention,  a  tumor  mass  may  be  felt  on  the  side  affected. 
The  pus  has  the  ordinary  characters,  but  the  transitional  epithelium  is  not  so 
abundant  at  this  stage  and  comes  from  the  bladder  or  from  the  pelvis  of  the 
healthy  side.  Occasionally  in  rapidly  advancing  pyelonephritis,  portions  of 
the  kidney  tissue,  particularly  of  the  apices  of  the  pyramids,  may  slough  away 
and  appear  in  the  urine;  or,  as  in  a  remarkable  specimen  shown  to  me  by 
Tyson,  solid  cheesy  moulds  of  the  calyces  are  passed.  Casts  from  the  kidney 
tubules  are  sometimes  present.  The  reaction  of  the  urine  depends  entirely 
upon  the  infecting  microbe,  whether  the  condition  is  unilateral  or  bilateral, 
and  whether  the  bladder  is  also  infected,  when  vesical  irritability  and  fre- 
quent micturition  may  be  present.  Polyuria  is  usually  present  in  the  chronic 
cases. 

(2)  Intermittent  fever  associated  with  rigors  is  usually  present  in  cases 
of  suppurative  pyelitis.  The  chills  may  recur  at  regular  intervals,  and  the 
cases  are  often  mistaken  for  malaria.  Owen-Rees  called  attention  to  the  fre- 
quent occurrence  of  these  rigors,  which  form  a  characteristic  feature  of  both 
calculous  and  tuberculous  pyelitis.  Ultimately  the  fever  assumes  a  hectic 
type  and  the  rigors  may  cease. 

(3)  The  general  condition  of  the  patient  often  indicates  prolonged  sup- 
puration. There  is  more  or  less  wasting  with  anaemia  and  a  progressive  fail- 
ure of  health.  Secondary  abscesses  may  develop  and  the  clinical  picture  be- 
comes that  of  pyaemia.  In  some  instances,  particularly  of  tuberculous  pyelitis, 
the  clinical  course  may  resemble  that  of  typhoid  fever.  There  are  instances 
of  pyuria  recurring,  at  intervals,  for  many  years  without  impairment  of  the 
bodily  vigor.    Some  of  the  chronic  cases  have  practically  no  discomfort. 

(4)  Physical  examination  in  chronic  pyelitis  usually  reveals  tenderness 
on  the  affected  side  or  a  definite  swelling,  which  may  vary  much  in  size  and 
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ultimately  attain  large  dimensions  if  the  kidney  becomes  enormoualy  diHtend^. 
a&  in  pyonephrosis. 

(5)  Occasionally  nervous  symptoms,  wliich  may  be  associated  with  dy^p- 
ncea,  supervene,  or  the  termination  may  be  by  coma,  not  unlike  that  of  dia- 
betes. These  have  l>epn  attributed  to  iIk*  absorption  of  the  decomposing  matts 
rials  in  the  urine,  whence  the  so-called  ammonia»mia.  A  form  of  paraple|ria 
has  l>een  described  in  connection  with  some  cases  of  abscess  of  the  kidney, 
but  whether  due  to  a  myelitis  or  to  a  peripheral  neuritis  has  not  yet  been 
determiQed. 

In  suppurative  nephritis  or  surgical  kidney  following  cystitis,  the  patient 
complains  of  pain  in  the  back,  the  fever  becomes  high,  irregular,  and  ajv*o- 
ciated  with  chills^  and  in  acute  eases  a  typhoid  state  may  precede  the  fatal 
event. 

DiagnoBis, — Between  the  tuberculous  and  the  calculous  forms  of  pydifi* 
it  may  be  dithcult  or  impossible  to  distinguish,  except  by  the  detection  of 
tubercle  bacilli  in  the  pus.  The  examination  for  bacilli  should  be  made  f<y*^- 
tematically,  and  in  suspicious  cases  intraperitoneal  injections  of  guinea-pi^? 
should  also  be  made.     From  p:*rinepliric  abscess  pyonephrosis  is  disi  '  -d 

by  the  more  detinito  character  of  the  tumor,  the  absence  of  opdcnmi  I- 

ing  in  the  lumbar  region,  and,  most  important  of  all,  tlie  history  ot  the  ca^c 
The  urine,  too,  in  perinephric  abscess  may  be  free  from  pus.  Tlierc  are  casoi, 
however,  in  which  it  is  difficult  indeed  to  make  a  satisfactory  diagnn^iB.  A 
patient,  whom  I  saw  with  Fussell,  had  had  cystitis  througli  lier  t  v, 

subsequently  pus  in  the  urine  for  several  months,  and  then  a  large  li  ig 

abscess  developed  in  the  right  lumbar  region.  It  did  not  seem  possible,  cither 
before  or  during  the  operation,  to  determine  whether  the  case  was  a  simple 
pyonephrosis  or  whether  there  had  been  a  perinephric  abscess  caused  by  the 
pyelitis. 

Suppurative  pyelitis  and  cystitis  are  apt  to  be  confounded,  and  perineal 
section  is  not  infrequently  performed  on  the  supposition  of  the  existence  (rf 
the  latter.  The  two  conditions  may,  of  course,  coexist  and  prove  puzzliQ|:» 
but  the  history,  the  higher  relative  grade  of  albuminuria  m  py«?litis  (BiMeo- 
feld,  Goldberg,  T.  R.  Brown),  the  polyuria,  the  mode  of  development,  tlw? 
local  signs  in  one  lumbar  region,  and  the  absence  of  pain  in  the  bladiler,  should 
be  sufficient  to  differentiate  the  affections.  In  women,  by  cathetenzation  «»f 
the  ureters,  it  may  be  dermitely  determined  whether  the  pus  c^ 
kidneys  or  from  the  bladder.    The  cystoscope  may  be  used  for  i 

Prognoiia. — C'ases  coming  on  during  tlie  fevers  usually  recover,    Tato* 

culoufi  pyelitis  may  tcnninate  favorably  by  inspissation  of  the  pun  &nfl  

version  into  a  putty-like  substance  with  deposition  of  lime  salts.     VViti 
nephrosis  the  dangers  are  increased.    Perforation  may  occur  into  tlu-  -      :-►- 
na^ura,  the  patient  may  be  worn  out  by  the  hectic  fever,  or  ani\  loid  di  ^    ^ 
develop. 

Treatment. — In  mild  cases  fluids  should  be  taken  freei\,  pjirncuiany 
alkaline  mineral  wat*trs,  to  which  potassium  citrate  may  be  added. 

The  treatment  of  the  calculous  form  will  be  considered  later.  PracticAlly 
there  are  no  remedies  which  have  much  influence  up^m  the  pyuriji.  Saint 
of  the  recently  described  urinary  antiseptics,  as  nrotropin,  etc.,  soem  ta  be  ^ 
Talue^  especially  in  the  acute  cases.     Tonica  should  be  giTen,  a  noorahiiig 
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diet,  and  milk  and  butter-milk  may  be  taken  freely.  When  the  tumor  has 
formed  or  even  before  it  is  perceptible,  if  the  symptoms  are  serious  and  severe, 
the  kidney  should  be  explored,  and,  if  necessary,  nephrotomy  or  nephrectomy 
should  be  performed. 

X«     HYDBONEFHSOSIS. 

Definition. — Dilatation  of  the  pelvis  and  calyx  of  the  kidney  with  atrophy 
of  its  substance,  caused  by  the  accumulation  of  non-purulent  fluids,  the  result 
of  obstruction. 

Etiology. — The  condition  may  be  congenital,  owing  to  some  abnormality 
in  the  ureter  or  urethra.  The  tumor  produced  may  be  large  enough  to  retard 
labor.  Sometimes  it  is  associated  with  other  malformations.  There  is  a 
condition  of  moderate  dilatation,  apparently  congenital,  which  is  not  connected 
with  any  obstruction  in  the  ducts. 

In  some  instances  there  has  been  contraction  or  twisting  of  the  ureter, 
or  it  has  been  inserted  into  the  kidney  at  an  acute  angle  or  at  a  high  level. 
In  adult  life  the  condition  may  be  due  to  lodgment  of  a  calculus,  or  to  a  cica- 
tricial stricture  following  ulcer. 

There  is  a  remarkable  condition  of  h3rpertrophy  and  dilatation  of  the 
bladder  and  ureters  associated  with  congenital  defect  of  the  abdominal  mus- 
cles. The  bladder  may  form  a  large  abdominal  tumor  and  the  ureters  may  be 
as  large  and  visible  as  coils  of  the  small  intestine. 

Xew  growths,  such  as  tubercle  or  cancer,  occasionally  induce  hydronephro- 
sis; more  commonly,  pressure  upon  the  ureter  from  without,  particularly 
tumors  of  the  ovaries  and  uterus.  Occasionally  cicatricial  bands  compress  the 
ureter.  Obstruction  within  the  bladder  may  result  from  cancer,  from  hjrper- 
trophy  of  the  prostate  with  cystitis,  and  in  the  urethra  from  stricture.  It  is 
stated  that  slight  grades  of  hydronephrosis  have  been  found  in  patients  with 
excessive  polyuria. 

In  whatever  way  produced,  when  the  ureter  is  blocked  the  secretion  accu- 
mulates in  the  pelvis  and  infundibula.  Sometimes  acute  inflammation  fol- 
lows, but  more  commonly  the  slow,  gradual  pressure  causes  atrophy  of  the 
papillae  with  gradual  distention  and  wasting  of  the  organ.  In  acquired  cases 
from  pressure,  even  when  dilatation  is  extreme,  there  may  usually  be  seen  a 
thin  layer  of  renal  structure.  In  the  most  extreme  stages  the  kidney  is  repre- 
sented by  a  large  cyst,  which  may  perhaps  show  on  its  inner  surface  imperfect 
septa.  The  fluid  is  thin  and  yellowish  in  color,  and  contains  traces  of  urinary 
salts,  urea,  uric  acid,  and  sometimes  albumin.  The  secretion  may  be  turbid 
from  admixture  with  small  quantities  of  pus. 

Total  occlusion  does  not  always  lead  to  a  hydronephrosis,  but  may  be  fol- 
lowed by  atrophy  of  the  kidney.  It  appears  that  when  the  obstruction  is  inter- 
mittent or  not  complete  the  greatest  dilatation  is  apt  to  follow.  The  sac  may 
l)e  enormous,  and  cause  an  abdominal  tumor  of  the  largest  size.  The  condition 
has  even  been  mistaken  for  ascites.  Enlargement  of  the  other  kidney  may 
compensate  for  the  defect.  Hypertrophy  of  the  left  side  of  the  heart  usually 
follows. 

Symptoms. — ^When  small,  it  may  not  be  noticed.  The  congenital  cases 
when  bilateral  usually  prove  fatal  within  a  few  days;  when  unilateral,  the 
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ttimor  may  not  be  noticed  for  some  time.  It  increases  progressively  and 
all  the  characters  of  a  tumor  in  the  renal  region.  In  adult  life  many  of  the 
cases,  due  to  pressure  by  tumor?;,  as  in  cancer  of  the  uterus  and  enlargemait 
of  the  prostate,  etc.,  give  rise  to  no  «iymptoui8. 

There  are  remarkable  instances  of  intermiftent  hydronephrosis  in  which 
the  tumor  suddenly  disappears  i*itli  the  discharge  of  a  large  quantity  of 
clear  fluid.  The  sac  gradually  refills,  and  the  process  may  be  repeated  for 
years.  In  these  cases  the  obstruction  is  unilateral ;  a  cicatricial  stricture  e^ist^, 
or  a  valve  is  present  in  the  ureter,  or  the  ureter  enters  the  upper  part  of  tlie 
pelvis.    Many  of  the  cases  are  in  women  and  associated  with  movable  kidney. 

The  examination  of  the  abdomen  shows,  in  unilateral  hydronephrosis,  a 
tumor  occupying  the  renal  region.  When  of  moderate  size  it  is  readily  recog- 
nized, but  when  large  it  may  be  confounded  with  ovarian  or  other  tumor*. 
In  young  children  it  may  be  mistaken  for  sarcoma  of  the  kidney  or  of  the 
retroperitoneal  glands,  the  common  cause  of  abdominal  tumor  in  early  life. 
Aspiration  alone  would  enable  us  to  differentiate  between  hydronephrofiis  and 
tumor.  The  large  hydronephrotie  sac  is  frequently  mistaken  for  ovarian 
tumor.  The  latter  is,  as  a  rule,  more  mobile,  and  rarely  fills  the  deeper  por^ 
tion  of  the  lumbar  region  so  thoroughly.  The  ascending  colon  can  often  be 
detected  passing  over  the  renal  tumor,  and  examination  per  vaginam.  particn- 
larly  iinder  ether,  will  give  important  indications  as  to  the  condition  of  tlia 
ovaries.  In  doubtful  cases  the  sac  should  be  aspirated.  The  fluid  of  the  rcnil 
cyst  is  clear,  or  turbid  from  the  presence  of  cell  elements,  rarely  colloid  in  char- 
acter; the  specific  gravity  is  low;  albumin  and  traces  of  urea  and  uric  acid  af« 
usually  present ;  and  the  epithelial  elements  in  it  may  be  similar  to  thosne  found 
in  the  pelvis  of  the  kidney.  In  old  sacs,  however,  the  fluid  may  not  be  char- 
acteristic, since  the  urinary  salts  disappear,  but  in  one  case  of  severnl  y«ti«* 
duration  oxalates  of  lime  and  urea  were  found. 

Perhaps  the  greatest  difficulty  is  offered  by  the  condition  of  hydronepl 
in  a  movable  kidney.  Here,  the  history  of  sudden  disappearance  of  the 
with  the  passage  of  a  large  quantity  of  clear  fluid  would  be  a  point  of 
importance  in  the  diagnosis.  In  those  rare  injstanees  of  an  enormous  aai 
ing  the  entire  abdomen,  and  sometimes  mistaken  for  ascites,  the  character  of 
the  fluid  might  be  the  only  point  of  difference.  The  tumor  of  pyonephitifil 
may  be  practically  the  same  in  physical  characteristics.  Fever  is  lurttally 
present,  and  pus  is  often  found  in  the  urine.  In  these  cases,  when  in  doolrt, 
exploratory  puncture  should  be  made. 

The  outlook  in  hydronephrosis  depends  much  upon  the  cause.  Wbfiii  an- 
gle, the  condition  may  never  produce  serious  trouble,  and  the  it  -  fst 
cases  may  persist  for  years,  and  finally  disappear.  Occasionally  tli< 
tures  into  the  peritona?um,  more  rarely  through  the  diaphragm  into  the  ll 
A  remarkable  ca^  of  this  kind  was  under  the  care  of  my  colleague, 
A  man,  aged  twenty-one,  had,  from  his  second  year^  attacks  of  abdominal  pain 
in  which  a  swelling  would  appear  between  the  hip  and  costal  margin  and  sufc* 
side  with  the  passage  of  a  large  amount  of  urine.  In  January,  188S,  the  Mt 
discharged  through  the  right  lung.  Rcaccumulations  occurred  on  Beveral 
occasions,  and  on  June  9,  1891,  the  sac  was  opened  and  drained.  He  romiiitf 
well,  though  there  is  still  a  sinus  through  which  a  clear,  probably  UTmam^ 
fluid  is  discharged. 
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The  sac  may  discharge  spontaneously  through  the  ureter  and  the  fluid 
never  reaccumulate.  In  bilateral  hydronephrosis  there  is  a  danger  that  uraemia 
may  supervene.  There  are  instances,  too,  in  which  blocking  of  the  ureter  on 
the  sound  side  by  calculus  has  been  followed  by  ursmia.  And,  lastly,  the  sac 
may  suppurate,  and  the  condition  change  to  one  of  pyonephrosis. 

Treatment. — Cases  of  intermittent  hydronephrosis  which  do  not  cause 
serious  symptoms  should  be  let  alone.  It  is  stated  that,  in  sacs  of  moderate 
size,  the  obstruction  has  been  overcome  by  shampooing.  If  practised,  it  should 
be  done  with  great  care.  When  the  sac  reaches  a  large  size  aspiration  may  be 
performed  and  repeated  if  necessary.  Puncture  should  be  made  in  the  flank, 
midway  between  the  ilium  and  the  last  rib.  If  the  fluid  reaccumulates  and 
the  sac  becomes  large,  it  may  be  incised  and  drained,  or,  as  a  last  resort,  the 
kidney  may  be  removed.  In  women  a  carefully  adapted  pad  and  bandage  will 
sometimes  prevent  the  recurrence  of  an  intermittent  hydronephrosis. 

XL    NEPHHOUTTTT  A  SIS   (Renal  Oalculus). 

Definition. — The  formation  in  the  kidney  or  in  its  pelvis  of  concretions, 
by  the  deposition  of  certain  of  the  solid  constituents  of  the  urine. 

Etiology  and  Pathology. — ^In  the  kidney  substance  itself  the  separation 
of  the  urinary  salts  produces  a  condition  to  which,  imfortunately,  the  term 
infarct  has  been  applied.  Three  varieties  may  be  recognized:  (1)  The  uric- 
acid  infarct,  usually  met  with  at  the  apices  of  the  pyramids  in  new-bom  chil- 
dren and  during  the  first  weeks  of  life.  The  priapism  and  attacks  of  cry- 
ing in  the  new-bom  have  been  attributed  to  the  passage  of  these  infarcts 
( South  worth ) ;  (2)  the  sodium-urate  infarct,  sometimes  associated  with 
ammonium  urate,  which  forms  whitish  lines  at  the  apices  of  the  pyrar 
mids  and  is  met  with  chiefly,  but  not  always,  in  gouty  persons;  knd  (3)  the 
lime  infarcts,  forming  very  opaque  white  lines  in  the  p3rramids,  usually  in 
old  people. 

In  the  pelvis  and  calyces  concretions  of  the  following  forms  occur:  (a) 
Small  gritty  particles,  renal  sand,  ranging  in  size  from  the  individual  grains 
of  the  uric-acid  sediment  to  bodies  1  or  2  mm.  in  diameter.  These  may  be 
passed  in  the  urine  for  long  periods  without  producing  any  symptoms,  since 
they  are  too  fine  to  be  arrested  in  their  downward  passage. 

(6)  Larger  concretions,  ranging  in  size  from  a  small  pea  to  a  bean,  and 
either  solitary  or  multiple  in  the  calyces  and  pelvis.  It  is  the  smaller  of  these 
calculi  which,  in  their  passage,  produce  the  attacks  of  renal  colic.  They  may 
be  roimded  and  smooth,  or  present  numerous  irregular  projections. 

(c)  The  dendritic  form  of  calculus.  The  orifice  of  the  ureter  may  be 
blocked  by  a  Y-shaped  stone.  The  pelvis  itself  may  be  occupied  by  the  con- 
cretion, which  forms  a  more  or  less  distinct  mould.  These  are  the  remark- 
able coral  calculi,  which  form  in  the  pelvis  complete  moulds  of  infundibula 
and  calyces,  the  latter  even  presenting  cup-like  depressions  corresponding  to 
the  apices  of  the  papillae.  Some  of  these  casts  in  stone  of  the  renal  pelvis  are 
as  beautifully  moulded  as  HyrtPs  corrosion  preparations. 

Chemically  the  varieties  of  calculi  are:  (1)  Uric  acid  and  urates,  most 
important,  and  forming  the  renal  sand,  the  small  solitary,  or  the  large  dendritic 
stones.     They  are  very  hard,  the  surface  is  smooth,  and  the  color  reddish. 
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The  larger  stones  are  uauallj  stratified  and  very  dense.  Usually  the  rnic 
acid  and  the  urates  are  mixed,  but  in  children  stones  composed  of  urates  alona 
may  occur, 

(2)  Oxalate  of  lime,  which  forms  mulberry-shaped  calculi,  studded  with 
points  and  spines.  They  are  often  very  dark  in  color,  intensely  hard,  and 
are  a  mixture  of  oxahite  of  lime  and  uric  acid. 

(3)  Phosphatic  calculi  are  composed  of  the  calcium  phosphate  and  the 
ammonio-magnesium  phosphate,  sometimes  mixed  with  a  amall  anmunt  of 
calcium  carbonate.  They  are  quite  common,  although  the  phosphalic  salt* 
are  often  dopo8ited  about  the  uric  acid  or  the  calcium-oxalate  stones. 

(i)  Hare  forms  of  calculi  are  made  up  of  cystine,  xanthine,  rarhor»at*/  nf 
lime,  indigo,  and  urostealith. 

The  mode  of  formation  of  calculi  has  been  much  discui>sfa,  i  ni:v  id.it 
he  produced  by  an  excels  of  a  sparingly  soluble  abnormal  ingredient,  snch 
as  cystine  or  xanthine;  more  fre<^uent1y  by  the  presence  of  uric  acid  in  a 
very  acid  urine  which  favors  its  deposition.  Sir  William  Hoberts  thus  briefly 
states  the  conditions  which  lead  to  the  formation  of  the  uric-acid  concreTion*: 
high  acidity,  poverty  in  salines,  low  pigmentation,  and  high  percentage  nf 
uric  acid,  Ord  suggests  that  albumin,  mucus,  blcHxl,  and  epithelial  lhrea*U 
may  be  the  starting-point  of  stone.  The  demonstration  of  organisms  m  the 
centre  of  renal  calculi  renders  it  probable  that  in  many  cases  the  nucleu.-i  c*f 
the  stone  is  an  agglutinated  maj«is  of  bacteria. 

Renal  calculi  are  most  common  in  the  early  and  later  periods  of  life.  They 
are  moderately  frequent  in  this  country,  but  there  do  not  appear  to  be  spis 
cial  districts,  corresponding  to  the  **  stone  counties  '*  in  England.  Men  are 
more  often  affected  than  women.  Sedentarj'  occupations  seem  to  predispofe 
to  stone. 

The  effects  of  the  calculi  are  varied.  It  is  by  no  means  uncommon  to  find 
a  do'/,en  or  more  stones  of  various  sizes  in  the  calyces  without  any  destnicticm 
of  the  mucous  membrane  or  dilatation  of  the  pelvis.  A  turbid  urine  filln  tbt 
pelvis  in  which  there  are  numerous  cells  from  the  epithelial  lining.  There 
are  cases  of  this  sort  in  which,  apparently,  the  stones  may  go  on  forming 
and  are  passed  for  years  without  seriously  impairing  the  health  and  without 
inconvenience,  except  the  attacks  of  renal  colic.  Still  more  remarkable  are  tlie 
cases  of  coraHike  calculi,  which  may  occupy  the  entire  pelvis  and  calyces  vith- 
out  causing  pyelitis,  but  which  gradually  lead  to  more  or  less  indunttion  of 
the  kidney.  The  most  serious  etlects  are  when  the  stone  excites  a  suppunk 
tive  pyelitis  and  pyonephrosis. 

Symptoms. — Patients  may  pa^s  gravel  for  years  without  having  an  attack 
of  renal  colic,  and  a  stone  may  never  lodge  in  the  ureter.  In  other  in^itanee^t 
tb«*  forn>ation  of  calculi  goes  on  year  by  year  ar»d  the  patient  has  recurniij 
attacks  such  as  havtr  been  so  graphically  described  by  Montaigne  in  \m  own 
case.  A  patient  may  pass  an  enormous  number  of  calculi*  Some  year»  ign 
I  was  consulted  by  a  commercial  traveller,  an  extremely  vigorous  man,  who 
for  many  years  had  had  repeated  attacks  of  renal  colic,  and  had  {)asc?od  sm^eml 
hundred  calculi  of  various  sizes.  His  rollectiou  filler!  an  ounce  hottla  A 
patient  may  pass  a  single  calculus,  and  never  he  troubled  again.  The  Urge 
coral  calculi  may  excite  no  symptoms.  In  a  remarkable  specimen  of  the  kind* 
presented  to  the  McOill  Medical  Museum  by  J.  A.  Maedonald,  tlie  patifait« 
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a  middle-aged  woman,  died  suddenly  with  uraemic  symptoms.  There  was  no 
pyelitis,  but  the  kidneys  were  sclerotic. 

Renal  colic  ensues  when  a  stone  enters  the  ureter,  or  follows  an  acute  pyeli- 
tis. An  attack  may  set  in  abruptly  without  apparent  cause,  or  may  follow 
a  strain  in  lifting.  It  is  characterized  by  agonizing  pain,  which  starts  in  the 
flank  of  the  affected  side,  passes  down  the  ureter,  and  is  felt  in  the  testicle 
and  along  the  inner  side  of  the  thigh.  The  pain  may  also  radiate  through 
the  abdomen  and  chest,  and  be  very  intense  in  the  back.  In  severe  attacks 
there  are  nausea  and  vomiting  and  the  patient  is  collapsed.  The  perspiration 
breaks  out  upon  the  face  and  the  pulse  is  feeble  and  quick.  A  chill  may  pre- 
cede the  outbreak,  and  the  temperature  may  rise  as  high  as  103®.  No  one 
has  more  graphically  described  an  attack  of  "  the  stone  "  than  Montaigne,* 
who  was  a  sufferer  for  many  years :  "  Thou  art  seen  to  sweat  with  pain,  to 
look  pale  and  red,  to  tremble,  to  vomit  well-nigh  to  blood,  to  suffer  strange 
contortions  and  convulsions,  by  starts  to  let  tears  drop  from  thine  eyes,  to 
urine  thick,  black,  and  frightful  water,  or  to  have  it  suppressed  by  some  sharp 
and  craggy  stone,  that  cruelly  pricks  and  tears  thee."  The  symptoms  persist 
for  a  variable  period.  In  short  attacks  they  do  not  last  longer  than  an  hour; 
in  other  instances  they  continue  for  a  day  or  more,  with  temporary  relief. 
Micturition  is  frequent,  occasionally  painful,  and  the  urine,  as  a  rule,  is 
bloody.  There  are  instances  in  which  a  large  amount  of  clear  urine  is  passed, 
probably  from  the  other  kidney.  In  rare  cases  the  secretion  of  urine  is  com- 
pletely suppressed,  even  when  the  kidney  on  the  opposite  side  is  normal,  and 
death  may  occur  from  uraBmia.  This  most  frequently  happens  when  the  second 
kidney  is  extensively  diseased,  or  when  only  a  single  kidney  exists.  A  num- 
ber of  cases  of  this  kind  have  been  recorded.  The  condition  has  been  termed, 
by  Sir  William  Roberts,  obstructive  suppression.  It  is  met  with  also  when 
cancer  compresses  both  ureters  or  involves  their  orifices  in  the  bladder.  The 
patient  may  not  appear  to  be  seriously  ill  at  first,  and  uraemic  symptoms  may 
not  develop  for  a  week,  when  twitching  of  the  muscles,  great  restlessness,  and 
sometimes  drowsiness  supervene,  but,  strange  to  say,  neither  convulsions  nor 
coma.  Death  takes  place  usually  within  twelve  days  from  the  onset  of  the 
obstruction. 

After  the  attack  of  colic  has  passed  there  is  more  or  less  aching  on  the 
affected  side,  and  the  patient  can  usually  tell  from  which  kidney  the  stone 
has  come.  Examination  during  the  attack  is  usually  negative.  Very  rarely 
the  kidney  becomes  palpable.  Tenderness  on  the  affected  side  is  common. 
In  very  thin  persons  it  may  be  possible,  on  examination  of  the  abdomen,  to 
feel  the  stone  in  the  ureter ;  or  the  patient  may  complain  of  a  grating  sensation. 

When  the  calculi  remain  in  the  kidney  they  may  produce  very  definite  and 
characteristic  symptoms,  of  which  the  following  are  the  most  important : 

(1)  Pain,  usually  in  the  back,  which  is  often  no  more  than  a  dull  soreness, 
but  which  may  be  severe  and  come  on  in  paroxysms.  It  is  usually  on  the 
side  affected,  but  may  be  referred  to  the  opposite  kidney,  and  there  are  in- 
stances in  which  the  pain  has  been  confined  to  the  sound  side.  It  radiates 
in  the  direction  of  the  ureter,  and  may  be  felt  in  the  scrotum  or  even  in  the 
penis.    Pains  of  a  similar  nature  may  occur  in  movable  kidneys,  and  there  are 
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Beveral  instances  on  record  in  which  surgeons  have  incised  the  kidney  for 
fitone  and  found  none.  In  an  instance  in  which  pain  was  present  for  a  couple 
of  years  the  exploration  revealed  only  a  contracted  kidney. 

{2)  Hematuria, — Although  this  occurs  most  frequently  when  the  stone 
hecoraes  engaged  in  the  ureter,  it  may  also  come  on  when  the  stones  are  in 
the  pelvis.  The  bleeding  is  seldom  profuse,  as  in  cancer,  but  in  some  in-^tanoes 
may  persist  for  a  long  time.  It  is  aggravated  by  exertion  and  lessened  by  rost 
Prequently  it  only  gives  to  the  urine  a  smoW  hue.  The  urine  may  be  free  for 
days,  and  then  a  sudden  exertion  or  a  prolonged  ride  may  cause  smokiness^ 
or  blood  may  be  passed  in  considerable  quantities. 

(3)  Pfjeliiis, — (a)  There  may  be  attacks  of  severe  pain  in  the  back,  not 
amounting' to  actual  colic,  which  are  initiated  by  a  heavy  chill  followed  by 
fever,  in  which  the  temperature  may  reach  104''  or  105°,  followed  by  profu^ 
sweating.  The  urine,  which  has  been  clear,  may  become  turbid  and  «moky 
and  contain  blood  and  abundant  epithelium  from  the  pelvis.  Attacks  of  Ihb 
description  may  recur  at  intervals  for  months  or  even  years,  and  are  generallT 
mistaken  for  malaria,  unless  special  attention  is  paid  to  the  urine  and  to  Ihe 
existence  of  the  pain  in  the  back.  This  renal  intermittent  fever,  due  to  the 
presence  of  calculi,  is  analogous  to  the  hepatic  intermittent  fever,  due  to 
gall-stones,  and  in  both  it  is  important  to  remember  that  the  most  intenj»e 
paroxysms  may  occur  without  any  evidence  of  suppuration. 

(6)  More  frequently  the  symptoms  of  purulent  pyelitis,  which  have  already 
been  described,  are  present;  pain  in  the  renal  region,  recurring  chilis,  and 
pus  in  the  urine,  with  or  without  indications  of  pyonephrosis. 

(4)  Pyuria, — There  are  instances  of  stone  in  the  kidney  in  which  puf 
occurs  continuously  or  intermittently  in  the  urine  for  many  years.  On  many 
occasions  between  1875  and  1884  I  examined  the  urine  of  a  physician  who  had 
passed  calculi  when  a  student  in  1845,  and  had  pus  in  the  urine  at  ititemli 
to  1891.  In  spite  of  the  prolonged  suppuration  he  had  remarkable  meotal 
and  bodily  vigor. 

Patients  with  stone  in  the  kidney  are  often  robust,  high  livers,  and  gou^. 
Attacks  of  dyspepsia  are  not  uncommon,  or  they  may  have  severe  headaches. 

Diagnoiii. — Renal  may  be  mistaken  for  intestinal  colic,  particularly  if  the 
distention  of  the  bowels  is  marked,  or  for  biliary  colic.  The  situation  and 
direction  of  the  pain,  the  retraction  and  tenderness  of  the  testicle,  the  occur* 
rence  of  hsematuria,  and  the  altered  character  of  the  urine  are  distincttte  fea- 
tures. Attention  may  again  he  called  to  the  fact  that  attacks  simulating  renal 
colic  are  associated  with  movable  kidney,  or  even,  it  has  been  supposed,  nithoot 
mobility  of  the  kidney,  with  tJie  accumulation  of  the  oxalates  or  uric  acid  in 
the  pelvis  of  the  kidney.  The  diagnosis  between  a  stone  in  the  kidn^ry  atul 
stone  in  the  bladder  is  not  always  easy,  though  in  the  latter  the  pain  ii 
particularly  about  the  neck  of  the  bladder,  and  not  limite^l  to  on*  '  To 
the  uric-acid  or  uratic  renal  stone,  the  urine  is  acid,  thuje*  aiding  w-  -r- 

entiating  it  from  a  bladder  stone,  when  alkaline  urine  is  the  rule.  It  is 
stated  that  certain  differences  occur  in  the  symptoms  produced  by  diffeivfit 
sorts  of  calculi.  The  large  uric-acid  calculi  less  fnx|tientlY  pnxlueo  «trrt 
symptoms.  On  the  other  hand,  as  the  oxalate  of  lime  is  a  rougher  culeulits, 
it  is  apt  to  produce  more  pain  (often  of  a  radiating  character)  than  tkc 
lithic-acid  form,  and  to  cause  hapraorrhage.     In  both  these  forms  the  ortoi 
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is  acid.  The  phosphatic  calculi  are  stated  to  produce  the  most  intense  pain, 
and  the  urine  is  commonly  alkaline.  The  Roentgen  rays  are  becoming  of  more 
and  more  value  in  determining  the  presence  and  position  of  a  stone. 

Treatment. — In  the  attacks  of  renal  colic  great  relief  is  experienced  by 
the  hot  bath,  which  is  sometimes  suflBcient  to  relax  the  spasm  When  the  pain 
is  very  intense  morphia  should  be  given  hypodermically  and  inhalations  of 
chloroform  may  be  necessary  until  the  effects  of  the  anodyne  are  manifest. 
Local  applications  are  sometimes  grateful — hot  poultices,  or  cloths  wrung  out 
of  hot  water.  The  patient  may  drink  freely  of  hot  lemonade,  soda  water,  or 
barley  water.  Occasionally  change  in  posture  or  inversion  will  give  great 
relief.  Surgical  interference  should  be  considered  in  all  cases,  especially  when 
the  stone  is  large  or  the  associated  pyelitis  severe. 

In  the  intervals  the  patient  should,  as  far  as  possible,  live  a  quiet  life, 
avoiding  sudden  exertion  of  all  sorts.  The  essential  feature  in  the  treatment 
is  to  keep  the  urine  abundant  and,  in  the  uric-acid  or  uratic  cases,  alkaline. 
The  patient  should  drink  daily  a  large  but  definite  quantity  of  mineral  waters  * 
or  distilled  water,  which  is  just  as  satisfactory.  The  citrate  or  bicarbonate  of 
potash  may  be  added.  The  aching  pains  in  the  back  are  often  greatly  relieved 
by  this  treatment.  Many  patients  find  benefit  from  a  stay  at  Saratoga,  Bed- 
ford, Poland,  or  other  mineral  springs  in  the  United  States,  or  at  Vichy  or 
Ems  in  Europe. 

The  diet  should  be  carefully  regulated,  and  similar  to  that  indicated  in  the 
early  stages  of  gout.  Sir  William  Roberts  recommends  what  is  known  as  the 
solvent  treatment  for  uric-acid  calculi.  The  citrate  of  potash  is  given  in  large 
doses,  half  a  drachm  to  a  drachm,  every  three  hours  in  a  tumblerful  of  water. 
This  should  be  kept  up  for  several  months.  I  have  had  no  success  with  this 
treatment,  nor,  when  one  considers  the  character  of  the  uric-acid  stones 
usually  met  with  in  the  kidney,  does  it  seem  likely  that  any  solvent  action 
could  be  exercised  upon  them  by  changes  in  the  urine.  This  treatment  should 
be  abandoned  if  the  urine  becomes  ammoniacal. 

The  value  of  piperazine  as  a  solvent  of  uric-acid  gravel  or  of  uric-acid 
stones  has  been  much  discussed  of  late.  While  outside  the  body  a  watery  solu- 
tion of  the  drug  has  this  power  in  a  marked  degree,  the  amount  excreted  in 
the  urine  as  given  in  the  ordinary  doses  of  15  grains  daily  seems  to  have  very 
little  influence.  Several  observers  have  shown  that  the  percentage  of  piper- 
azine excreted  in  the  urine,  when  taken  in  doses  of  from  1  to  2  grammes,  has, 
when  tested  outside  of  the  body,  little  or  no  influence  as  a  solvent  (Fawcett, 
Gordon). 

XTT.    TUMOBS    OF   THE   KIDNEY. 

These  are  benign  and  malignant.  Of  the  benign  tumors,  the  most  com- 
mon are  the  small  nodular  fibromata  which  occur  frequently  in  the  pyra- 
mids, and  occasionally  lipoma,  angioma,  or  lymphadenoma.  The  adenomata 
may  be  congenital.  In  one  of  my  cases  the  kidneys  were  greatly  enlarged, 
contained  small  cysts,  and  numerous  adenomatous  structures  throughout  both 
organs. 

♦Some  of  these,  if  we  judge  by  the  laudatory  reports,  are  as  potent  as  the  waters  of  Cor- 
MDa,  declared  by  Montaigne  to  be  '*  powerful  enough  to  break  stones." 
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Malignant  growths — cancer  or  mrcoma — may  be  either  primary  or  e<ycoml- 
ary.  The  sarcomata  are  the  most  common,  either  alveolar  sarcoma  or  the 
remarkable  form  containing  striped  muscular  tibres — rhabdomjoma.  They 
are  very  common  tumors  in  children.  One  of  the  most  common  and  important 
renal  tumors  is  the  hypernephroma,  growing  in  or  upon  the  organ  from  the 
adrenal  tissue — the  aberrant  **  rests  "  of  Grawitz.  A.  0,  J.  Kelly*  Uam^aj, 
and  Ellis  have  made  important  contributions  to  our  knowledge  of  ihiB  form. 
Of  1(13  ca^cj^  only  (I  were  extra-renal  {Ellis).  They  may  l>e  small  and  in  the 
renal  cortex  or  form  large  tumors  with*  extensive  metastas^,  particularlT 
in  the  lungs.  Kelly  states  that  most  of  the  primary  carcinomas  and  alveolar 
sarcomas  of  the  kidney  are  really  liypemephromata. 

The  tumors  attain  a  very  large  size,  and  almost  fill  the  abdomen*  In  chil* 
dren  they  may  he  enormous.  Morris  states  that  in  a  boy  at  the  Middlesex  llo^ 
pital  the  tumor  weighed  31  pounds.  They  grow  rapidly,  are  often  sofi,  and 
hemorrhage  f reijuently  takes  place  into  them.  In  the  sarcomata,  invasion  of 
the  pelvis  or  of  the  renal  vein  is  common.  The  rhahdomyomata  rarely  fona 
very  large  tumors,  and  death  occurs  shortly  after  birth.  In  one  of  my  caism 
the  child  at  the  age  of  tbree  years  and  a  half  died  suddenly  of  eniholi^ni  of 
the  pulmonary  artery  and  tricuspid  orifice  by  a  fragment  of  the  imuor.  winch 
had  grown  into  the  renal  vein. 

Symptoma. — The  fallowing  are  the  most  important;  (1)  liiemjiiurui  m 
one-half  the  cases,  which  may  be  the  first  indication.  The  blcxid  is  tluiil  nr 
clotted,  and  there  may  he  very  characteristic  moidds  of  the  pelvis  of  tlie  kidney 
and  of  the  ureter.  It  would  no  doubt  be  possible  for  such  to  form  in  the 
ha?mtttnria  from  calculus,  but  I  have  never  met  with  a  case  of  bhy>d-casts 
of  the  pelvis  and  of  the  ureter,  either  alone  or  together,  except  in  eancer.  It 
is  rare  indeed  Hiat  cancer  elements  can  be  recognised  in  the  urine,  and  yoft 
the  diagno^ijs  has  been  made  in  this  way. 

('^)  Fain  is  an  uncertain  j^ymptom.  In  several  of  the  largest  tumors  whidi 
have  come  under  my  observation  there  has  lH?en  no  discomfort  fmm  iM^^inniog 
to  close.  When  pres<?nt.  it  is  of  a  dragging,  dull  character,  situated  in  the 
flank  and  radiating  down  the  thigk  The  passage  of  the  clots  may  cause  irreat 
pain.  In  one  case  the  growth  was  at  first  upward,  and  the  symptomfi  for  some 
months  were  those  of  pleurisy. 

(3)  Progressive  emaciation,  The  loss  of  flesh  is  nsnally  marked  and 
advances  rapidly.  There  may,  however,  be  a  very  large  tumor  witboat 
emaciation. 

Physical  Stoxs. — In  almost  all  instances  tumor  is  present.  Wlien  «maU 
and  on  the  right  side,  it  may  be  very  movable;  in  some  instance*  ^\f 

a  position  in  the  iliac  foaea,  it  has  been  mistaken  for  ovarian  ttsi  i  te 

large  growths  fill  the  flank  and  gradually  extend  toward  the  middle  Uiie* 
occupAing  the  right  or  left  half  of  the  abdomen.  Inspcx'tion  may  show  two  or 
three  hemispherical  projections  corresponding  to  distended  section*  of  lbi» 
organ.  In  children  the  abdomen  may  reach  an  enormous  size  and  the  ?iaiiF 
an*  prominent  and  distended.  On  bimanual  palpation  the  tumor  is  felt  to 
occupy  the  lumbar  region  and  can  usually  be  lifted  f^Ughtly  from  its  hed;  in 
some  cases  it  is  very  movable,  even  when  larffc:  in  others  it  is  fixed,  firm,  and 
solid.  The  respiratory  movements  have  but  slight  influence  upon  it*  Rapi^ 
fjtommg  renal  tumors  are  soft,  and  on  palpation  may  ghe  a  aeme  of  floeto^ 
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tion.  A  point  of  considerable  importance  is  the  fact  that  the  colon  crosses  the 
tumor,  and  can  usually  be  detected  without  difficulty. 

Diagnosis. — In  children  very  large  abdominal  tumors  are  either  renal  or 
retroperitoneal.  The  retroperitoneal  sarcoma  (Lobstein's  cancer)  is  more  cen- 
tral, but  may  attain  as  large  a  size.  If  the  case  is  seen  only  toward  the  end,  a 
differential  diagnosis  may  be  impossible ;  but  as  a  rule  the  sarcoma  is  less  mov- 
able. It  is  to  be  remembered  that  these  tumors  may  invade  the  kidney.  On 
the  left  side  an  enlarged  spleen  is  readily  distinguished,  as  the  edge  is  very 
distinct  and  the  notch  or  notches  well  marked ;  it  descends  during  respiration, 
and  the  colon  lies  behind,  not  in  front  of  it.  On  the  right  side  growths  of  the 
liver  are  occasionally  confounded  with  renal  tumors;  but  such  instances  are 
rare,  and  there  can  usually  be  detected  a  zone  of  resonance  between  the  upper 
margin  of  the  renal  tumor  and  the  ribs.  Late  in  the  disease,  however,  this  is 
not  possible,  for  the  renal  tumor  is  in  close  union  with  the  liver. 

A  malignant  growth  in  a  movable  kidney  may  be  very  deceptive  and  may 
simulate  cancer  of  the  ovary  or  myoma  of  the  uterus.  The  great  mobility 
upward  of  the  renal  growth  and  the  negative  result  of  examination  of  the 
pelvic  viscera  are  the  reliable  points. 

When  the  growth  is  small  and  the  patient  in  good  condition  removal  of  the 
organ  may  be  undertaken,  but  the  percentage  of  cases  of  recovery  is  very  small, 
only  5.4  per  cent  (6.  Walker). 

Xm.     CYSTIC   DISEASE   OF   THE   KIDNEY. 

The  following  varieties  of  cysts  are  met  with : 

I.  The  small  cysts,  already  described  in  connection  with  the  chronic 
nephritis,  which  result  from  dilatation  of  obstructed  tubules  or  of  Bowman^s 
capsules.  There  are  cases  very  difficult  to  classify,  in  which  the  kidneys  are 
greatly  enlarged,  and  very  cystic  in  middle-aged  or  elderly  persons,  and  yet 
not  so  large  as  in  the  congenital  form. 

II.  Solitary  cysts,  ranging  in  size  from  a  marble  to  an  orange,  or  even 
larger,  are  occasionally  found  in  kidneys  which  present  no  other  changes.  In 
exceptional  cases,  they  may  form  tumors  of  considerable  size.  Newman  oper- 
ated on  one  which  contained  25  ounces  of  blood.  They,  too,  in  all  probability, 
result  from  obstruction. 

III.  The  polycystic  kidneys  in  which  the  greatly  enlarged  organs,  weighing 
even  as  much  as  six  pounds,  are  represented  by  a  conglomeration  of  cysts,  vary- 
ing in  size  from  a  pea  to  a  marble.  Little  or  no  renal  tissue  may  be  noticeable, 
although  in  microscopical  sections  it  is  seen  that  a  considerable  amount  re- 
mains in  the  interspaces.  The  cysts  contain  a  clear  or  turbid  fluid,  sometimes 
reddish-brown  or  even  blackish  in  color,  and  may  be  of  a  colloidal  consistence. 
Albumin,  blood  crystals,  cholesterin,  with  triple  phosphates  and  fat  drops  are 
found  in  the  contents.  Urea  and  uric  acid  are  rarely  present.  The  cysts 
are  lined  by  a  flattened  epithelium.  They  occur  in  the  foetus,  and  sometimes 
are  of  such  a  size  as  to  obstruct  labor.  In  the  adult  they  are  usually  bilateral, 
and  there  is  every  reason  to  believe  that  they  begin  in  early  life  and  increase 
gradually.  Indeed,  a  progressive  growth  has  been  noticed  in  some  cases  (Alfred 
King) .  They  may  be  found  in  connection  with  cystic  disease  of  the  liver  and 
other  organs.    It  is  difficult  to  account  for  the  origin  of  this  remarkable  con- 
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dition,  which  some  regard  as  a  defect  of  development  rather  than  a  path^ 
logical  change,  and  point  to  the  association  in  the  fatal  cases  of  other  anoma- 
lies, as  imperforate  anus.  Shatlock  and  Bland  Sntton  have  snggesUxl  tlmt  the 
anomaly  of  development  is  in  the  failure  of  complete  differeoitiation  of  the 
Wolftian  bodies,  but  embryologists  whom  I  have  consulted  on  this  point  tell 
nie  that  this  is  most  unlikely,  Otliers  believe  the  condition  to  he  a  new  growth 
— a  sort  of  mucoid  endothelioma. 

It  13  interesting  to  note  that  several  members  of  a  famil}'  may  bu  affected. 
I  have  reported  an  instance  in  which  motlier  and  son  were  the  suhjectJi  of 
the  disease. 

Symptoms. — Of  four  cases  which  I  have  seen  in  adults  the  conditioQi 
recognized  during  life  in  three.    The  features  are  characteristic. 

(a)  Bilateral  tumors  in  the  renal  regions,  which  may  increase  in  sm 
under  observation.  They  may  eaiJ»^  great  enlargement  of  the  upper  zone  vt 
the  abdomen.  The  colon  and  stomach  are  in  front  of  the  tumors,  on  the  iur- 
face  of  which  in  very  thin  subjects  the  cysts  may  be  palpable. 

(h)  Hjematuria,  which  may  recur  at  intervals  for  years, 

(c)  The  general  features  of  a  chronic  interstitial  nephritis — ^(1)  pallor 
or  muddy  complexion;  in  rare  instances  a  bronzing  of  the  skin;  (2)  sclerosis 
of  tlie  arteries;  (3)  hypertrophy  of  the  heart  with  accentuated  second 
somids;  (4)  urine  abundant,  of  low  specific  gravity,  with  albumin,  hyaliBfi^ 
and  granular  tube  casts,  and  in  one  of  my  cases  there  w^ere  cholesterin  crystals* 
Death  occurs  from  ursemia  or  the  cardio- vascular  complications  of  chroDic 
Bright's  disease.  A  rare  event  is  rupture  of  a  cyst  with  the  formation  of  a 
perinephric  abscess  and  peritonitis.  In  two  of  my  cafie^  the  skin  became  ratich 
pigmented. 

While  both  kidneys  are,  as  a  rule,  involved,  one  may  be  mnch  snuilltr  thas 
the  other. 

Operation  is  rarely  indicated,  unless  the  condition  is  found  tn  w  uni- 
lateral, in  which  case  Morris  has  removed  the  kidney  in  several  instances^  and 
the  patients  have  remained  well  for  years, 

IV.  Occasionally  the  kidneys  and  liver  present  numerous  small  cysts  icai* 
tered  through  the  substance.  The  spleen  and  the  thyroid  also  may  be  inTolrcd, 
and  there  may  be  congenital  malfonnation  of  the  heart.  The  cyst^  in  the 
kidney  are  small,  and  neither  so  numerous  nor  so  thickly  set  as  in  tlie  coB- 
glomerate  form,  though  in  these  cases  the  condition  is  probably  the  result  of 
some  congenital  defect.  There  are  cases,  however,  in  which  the  kidneys  lit 
very  large.  It  is  more  common  in  the  lower  animals  than  in  man.  I  bait 
seen  several  instances  of  it  in  the  hog;  in  one  ease  the  liver  weighed  40 
and  wa.s  converted  into  a  mass  of  simple  cysts.  The  kidneys  were  leee  in^ 
Charles  Kennedy  found  references  to  12  cases  of  combined  cystic  disetie  of  tit 
liver  and  kidneys. 

The  echinoccocns  cysts  have  been  described  under  the  section  on  panuiitefi^ 
Paninephric  cysts  (external  to  the  capsule)  are  rare;  they  may  reaeb  a  l8i|t 
size. 
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Suppuration  in  the  connective  tissue  about  the  kidney  may  follow  (1) 
blows  and  injuries;  (2)  the  extension  of  inflammation  from  the  pelvis  of  the 
kidney,  the  kidney  itself,  or  the  ureters;  (3)  perforation  of  the  bowel,  most 
commonly  the  appendix,  in  some  instances  the  colon;  (4)  extension  of  sup- 
puration from  the  spine,  as  in  caries,  or  from  the  pleura,  as  in  empyema;  (5) 
as  a  sequel  of  the  fevers,  particularly  in  children. 

Post  mortem  the  kidney  is  surrounded  by  pus,  particularly  at  the  posterior 
part,  though  the  pus  may  lie  altogether  in  front,  between  the  kidney  and  the 
peritonaeum.  Usually  the  abscess  cavity  is  extensive.  The  pus  is  often  oflfen- 
sive  and  may  have  a  distinctly  faecal  odor  from  contact  with  the  large  bowel. 
It  may  burrow  in  various  directions  and  burst  into  the  pleura  and  be  dis- 
charged through  the  lungs.  A  more  frequent  direction  is  down  the  psoas 
muscle,  when  it  appears  in  the  groin,  or  it  may  pass  along  the  iliacus  fascia 
and  appear  at  Poupart^s  ligament.  It  may  perforate  the  bowel  or  rupture  into 
the  peritonaeum ;  sometimes  it  penetrates  the  bladder  or  vagina. 

Post  mortem  we  occasionally  find  a  condition  of  chronic  perinephritis  in 
which  the  fatty  capsule  of  the  kidney  is  extremely  firm,  with  nimierous  bands 
of  fibrous  tissue,  and  is  stripped  off  from  the  proper  capsule  with  the  greatest 
diflBculty.    Such  a  condition  probably  produces  no  symptoms. 

Symptoms. — There  may  be  intense  pain,  aggravated  by  pressure,  in  the 
lumbar  region.  In  other  instances,  the  onset  is  insidious,  without  pain  in  the 
renal  region ;  on  examination  signs  of  deep-seated  suppuration  may  be  detected. 
On  the  affected  side  there  is  usually  pain,  which  may  be  referred  to  the  neigh- 
borhood of  the  hip-joint  or  to  the  joint  itself,  or  radiate  down  the  thigh  and  be 
associated  with  the  retraction  of  the  testis.  The  patient  lies  with  the  thigh 
flexed,  so  as  to  relax  the  psoas  muscle,  and  in  walking  throws,  as  far  as  pos- 
sible, the  weight  on  the  opposite  leg.  He  also  keeps  the  spine  immobile, 
assumes  a  stooping  posture  in  walking,  and  has  great  diflBculty  in  voluntarily 
adducting  the  thigh  (Gibney). 

There  may  be  pus  in  the  urine  if  the  disease  has  extended  from  the  pelvis 
or  the  kidney,  but  in  other  forms  the  urine  is  clear.  When  pus  has  formed 
there  are  usually  chills  with  irregular  fever  and  sweats.  On  examination, 
deep-seated  induration  is  felt  between  the  last  rib  and  the  crest  of  the  ilium. 
Bimanual  palpation  may  reveal  a  distinct  tumor  mass.  (Edema  or  pufiBness 
of  the  skin  is  frequently  present. 

Diagnosis. — The  diagnosis  is  usually  easy ;  when  doubt  exists  the  aspirator 
needle  should  be  used.  We  can  not  always  differentiate  the  primary  forms 
from  those  due  to  perforation  of  the  kidney  or  of  the  bowel.  This,  however, 
makes  but  little  difference,  for  the  treatment  is  identical.  It  is  usually  pos- 
sible by  the  history  and  examination  to  exclude  diseases  of  the  vertebra.  In 
children  hip- joint  disease  may  be  suspected,  but  the  pain  is  higher,  and  there 
is  no  fulness  or  tenderness  over  the  hip-joint  itself. 

The  treatment  is  clear — early,  free,  and  permanent  drainage. 


SECTION    VIIL 

DISEASES  OF  THE  BLOOD  AJS^D  DUCTLESS 

GLANDS. 


I.    ANJEMIA. 

Definition. — Ana?mia  may  be  defined  as  a  reduction  in  the  amount  of 

blood  as  a  whole  or  of  its  cnrf>nscles,  oligoc\^h?eniia,  or  of  certain  of  it*  more 
important  constituents,  such  as  albumin  and  tuemoglobin. 

Pseudo-ArKEmia, — The  state  of  the  skin  and  mucous  membranes  is  ustually 
a  safe  guide  in  judging  of  the  presence  of  aniumia.  There  are  certain  con- 
ditions in  which  this  is  deceptive,  and  a  marked  pallor  may  exist  with  ni^nrl? 
normal  corpuscles  and  haemoglobin.  ( 1)  The  pallor  of  nausea  and  the  anjcraia 
following  a  drinking-bout  ( Kalzen jammer  I) ;  (2)  the  apparent  anaemia  of 
Bright's  disease,  of  certain  cases  of  heart  disease,  of  early  arterio-^lero^ 
(Stengel);  (3)  of  the  morphia  habitue,  sometimes  of  the  lead  worker;  and 
(4)  uf  certain  perfectly  healthy  individuals  who  are,  so  to  speak,  boni  pale 
and  stay  pate — these  are  some  of  the  conditions  in  which  with  a  pwpudo 
anaemia  there  is  a  nonual  or  nearly  normal  blood-count  and  color  index. 

Ana?mia  may  be  local  or  general. 

Local  AnBBmia. — Tissue  irrigation  with  blood  is  primarily  from  '  -t, 

but  in  all  extensive  systems  of  this  sort  provision  is  made  at  the  i  ri- 

tories  for  variations  in  the  supply,  according  to  the  needs  of  a  part,  Tht^ 
sluices  are  arranged  by  means  of  the  stop-cock  action  of  the  arteries,  whidi 
contract  or  expand  under  the  influence  of  the  vaso-motor  ganglia,  central  and 
peripheral.  If  the  sluices  of  one  large  district  are  too  widely  open,  so  mtidi 
blood  may  enter  that  other  important  regions  have  not  enough  to  keep  than 
at  work.  Ijocal  ansemia  of  tlie  brain,  causing  swooning,  ensues  vrh<?D  the 
mesenteric  channels,  capable  of  holding  all  the  blood  of  the  body,  are  wide 
open.  Emotional  stimuli,  reflex  from  pain,  etc.,  removal  of  pressure,  as  aftifr 
tapping  in  a&c^ites,  may  cause  this.  It  is  probable  that  many  of  the  n€*nroiti 
and  other  symptoms  in  enteroptosis  are  due  to  the  relative  ansemia  of  the 
cerebral  and  spinal  systems,  owing  to  the  persistent  overflowing  of  the*  ni«*3M*D* 
teric  resi.^rvoir.     We  know  very  little  of  loc^l  anspmia  of  the  vari"  i% 

but  possibly  functional  disturbance  in  the  liver,  kidneys,  pancreas,  i :l\, 

may  result  from  a  permanently  low  pressure  in  the  local  blood  **  muiwx'* 
Amemia  from  spasm  of  the  arterial  walls  is  seen  in  Baynaud^s  diseaae^  whidl 
usually  alTeets  the  peripheral  vesseb,  causing  local  sjmcope  of  the  fiii|;oiY,  hoi 
it  may  occur  in  the  visceral  vessels,  particularly  of  the  brain,  and  cause  tan* 
porary  hemiplegia,  aphasia,  etc, 
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Gkneral  anapiTnia  may  be:  (1)  SecondaTy  or  symptomatic;  (2)  primary^ 
essential,  or  cytogenic. 

Secondary  Anjemia, 

Under  this  division  comes  a  large  proportion  of  all  cases.  The  following 
are  the  most  important  groups,  based  on  the  etiology : 

(1)  Anssmia  from  hssmorrhage,  either  traumatic  or  spontaneous.  The 
loss  of  blood  may  be  rapid,  as  in  lesions  of  large  vessels,  in  injury  or  in  rup- 
ture of  aneurisms,  in  ulcer  of  the  stomach  or  duodenum,  or  in  post-partum 
haemorrhage.  If  the  loss  is  excessive,  death  results  from  lowering  of  the 
arterial  pressure.  In  sudden  profuse  haemorrhage  the  loss  of  3  or  4  pounds 
of  blood  may  prove  fatal.  In  the  rupture  of  an  aneurism  into  the  pleura  the 
loss  of  blood  may  amount  to  7^  pounds,  the  largest  quantity  I  have  known  to 
be  shed  into  one  cavity.  In  a  case  of  hsematemesis  the  patient  lost  over  10 
pounds  of  blood  in  one  week  and  yet  recovered  from  the  immediate  effects. 
Even  after  very  severe  haemorrhage  the  number  of  red  blood-corpuscles  is  not 
reduced  so  greatly  as  in  forms  of  idiopathic  anaemia.  Thus  in  one  case  just 
mentioned,  at  the  termination  of  the  week  of  bleeding  there  were  nearly 
1,390,000  red  blood-corpuscles  to  the  cubic  millimetre.  The  process  of  regen- 
eration goes  on  with  great  rapidity,  and  in  some  "bleeders"  a  week  or  ten 
days  suffice  to*  re-establish  the  normal  amount.  The  watery  and  saline  con- 
stituents of  the  blood  are  readily  restored  by  absorption  from  the  gastro- 
intestinal tract.  The  albuminous  elements  also  are  quickly  renewed,  but  it 
may  take  weeks  or  months  for  the  corpuscles  to  reach  the  normal  standard. 
The  haemoglobin  is  restored  more  slowly  than  the  corpuscles.  Chart  XVI, 
page  720,  illustrates  the  rapid  fall  and  gradual  restitution  in  a  case  of 
severe  purpura  haemorrhagica.  In  September  the  blood-count  was :  red  blood- 
corpuscles,  5,350,000;  leucocytes,  5,500;  haemoglobin,  94  per  cent. 

The  microscopical  characters  of  the  blood  after  severe  haemorrhage  may 
not  be  greatly  changed.  The  red  corpuscles  show,  usually,  rather  more 
marked  differences  in  size  than  normally,  while  the  average  size  may  be  a 
trifle  reduced;  there  may  be  a  moderate  poikilocytosis.  The  corpuscles  are 
paler  than  normally.  Nucleated  red  corpuscles  appear,  almost  always,  soon 
after  the  haemorrhage;  they  are,  however,  not  numerous,  except  when  their 
large  number  indicates  the  so-called  blood  crisis.  These  are  small  bodies  of 
about  the  same  size  as  a  normal  red  corpuscle  with  a  small,  round,  deeply 
staining  nucleus.  Free  nuclei  may  be  found.  The  colorless  corpuscles  are, 
at  first,  increased  in  number.  There  is  a  moderate  leucocytosis,  the  differen- 
tial coimt  showing  an  increase  in  the  multinuclear  neutrophiles  with  a  dimi- 
nution in  the  small  mononuclear  elements.  During  recovery  the  leucocytosis 
diminishes.  The  color  index  is  low,  as  the  haemoglobin  regenerates  more  slowly 
and  the  corpuscles  are  smaller  and  lighter. 

The  reduction  in  haemoglobin  is  always  proportionately  greater  than  that 
in  the  corpuscles. 

In  some  instances  a  rapidly  fatal  anaemia  may  follow  a  single  severe 
haemorrhage,  as  in  post-partum  cases,  or  repeated  small  haemorrhages,  as  in 
purpura.  Here  the  appearances  of  the  red  corpuscles  are  much  the  same, 
except  in  the  total  absence  of  nucleated  red  corpuscles. 

The  leucocytes  in  these  cases  are  usually  reduced  in  nimiber;  the  poly- 


720 


DISEASES  OF  THE  BLOOD  AND  DUCTLESS  GLANDS. 


nuclear  elements  are  present  in  a  relatively  diminished  proportion,  while  the 
small  mononuclear  forms  are  numerous.  Post  mortem  there  is  a  total  abeenoe 
of  any  regenerative  activity  on  the  part  of  the  bone-marrow. 

The  ahove  description  is  of  the  blood  changes  after  one  severe  bemorrhage. 
In  the  case  of  repeated  haemorrhages  the  picture  depends  upon  the  interral 
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between  the  losses  of  blood:  if  long  enough  to  allow  complete  i^generaticm 
each  time  the  total  amount  of  blood  lost  may  be  exoeasiTe  and  yet  the  patient 
recover  rapidly  after  the  last  as  in  a  case  of  phthisis  mentioned  by  Ehrlich 
who  lost  by  hiemoptysis  twenty  kilogrammes  of  blood  in  six  and  a  half  monthft. 

If,  however,  the  intervals  are  so  short  that  recovery  from  each  is  Boi 
possible  there  soon  occurs  a  chronic  anemia  with  very  tardy  regeneration:  & 
hydnemic  plasma,  low  color  index,  and  Ij^nphocytosis. 

(2)  Anaemia  is  frequently  produced  by  long-continued  drain  on  the  aiDi*j 
minous  materials  of  the  blood,  as  in  chronic  suppuration  and  Bright';)  di^eaM.' 
Prolonged  lactation  acts  in  the  same  way.     Rapidly  growing  tumora  maf 
cause  a  profound  anaemia,  as  in  gastric  cancer.     The  characters  *'^  *^  -  '  I'lod 
here  may  l)e  much  the  same  as  in  the  acute  cases.    ITgually  the  p  >M\ 

is  more  marked;  in  severe  caseii  it  may  be  excessive*    The  pnaaeocfci,  Uaai 
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of  the  very  large  corpuscles,  such  as  one  sees  in  pernicious  anaemia,  is  not 
noted,  the  average  size  appearing  to  be  rather  smaller  than  normal. 

Nucleated  red  corpuscles  are  usually  scanty.  In  long-continued  chronic 
secondary  anaemias  occasional  larger  nucleated  red  corpuscles  may  be  seen, 
bodies  with  larger  palely  staining  nuclei ;  in  some  of  these  cells  karyokinetic 
figures  occur.  Nucleated  red  corpuscles  with  fragmentary  nuclei  may  also 
be  seen. 

The  leucocytes  may  be  increased  in  number,  though  in  some  severe  chronic 
cases  there  may  be  a  diminution. 

(3)  Anaemia  from  Inanition. — This  may  be  brought  about  by  defective 
food  supply,  or  by  conditions  which  interfere  with  the  proper  reception  and 
preparation  of  the  food,  as  in  cancer  of  the  oesophagus  and  chronic  dyspepsia. 
The  reduction  of  the  blood  mass  may  be  extreme,  but  the  plasma  suffers  pro- 
portionately more  than  the  corpuscles,  which,  even  in  the  wasting  of  cancer 
of  the  oesophagus,  may  not  be  reduced  more  than  one-half  or  three-fourths. 
The  reduction  in  the  plasma  may  be  so  great  that  the  corpuscles  show  a 
relative  increase. 

(4)  Toxic  anaemia  is  induced  by  the  action  of  certain  poisons  on  the 
blood,  such  as  lead,  mercury,  and  arsenic,  among  inorganic  substances,  and 
the  virus  of  syphilis  and  malaria  among  organic  poisons.  They  act  either 
by  directly  destroying  the  red  blood-corpuscles,  as  in  malaria,  or  by  increas- 
ing the  rate  of  ordinary  consumption.  The  anaemia  of  pyrexia  may  in  part 
be  due  to  a  toxic  action,  but  is  also  caused  in  part  by  the  disturbance  of 
digestion  and  interference  with  the  function  of  the  blood-making  organs. 

Primary  or  Essential  Anemia. 
1.  Chlorosis. 

Beflnition. — An  anaemia  of  unknown  cause,  occurring  in  young  girls,  char- 
acterized by  a  marked  relative  diminution  of  the  haemoglobin. 

Etiology. — It  is  a  disease  of  girls,  more  often  of  blondes  than  of  brunettes. 
It  is  doubtful  if  males  are  ever  affected.  I  have  never  seen  true  chlorosis  in 
a  boy.  The  age  of  onset  is  between  the  fourteenth  and  seventeenth  years; 
under  the  age  of  twelve  cases  are  rare.  Recurrences,  which  are  common,  may 
extend  into  the  third  decade.  Of  the  essential  cause  of  the  disease  we  know 
nothing.  There  exists  a  lowered  energy  in  the  blood-making  organs,  asso- 
ciated in  some  obscure  way  with  the  evolution  of  the  sexual  apparatus  in 
women.  Hereditary  influences,  particularly  chlorosis  and  tuberculosis,  play  a 
part  in  some  cases.  Sometimes,  as  Virchow  pointed  out,  the  condition  exists 
with  a  defective  development  (hypoplasia)  of  the  circulatory  and  generative 
organs. 

The  disease  is  most  common  among  the  ill-fed,  overworked  girls  of  large 
towns,  who  are  confined  all  day  in  close,  badly  lighted  rooms,  or  have  to  do 
much  stair-climbing.  Cases  occur,  however,  under  the  most  favorable  con- 
ditions of  life,  but  not  often  in  country-bred  girls,  as  Maudlin  sings  in  the 
Compleat  Angler.  Lack  of  proper  exercise  and  of  fresh  air,  and  the  use  of 
improper  food  are  important  factors.  Emotional  and  nervous  disturbances 
may  be  prominent — so  prominent  that  certain  writers  have  regarded  the  dis- 
ease as  a  neurosis.  De  Sauvages  speaks  of  a  Morose  par  amour.  Newly 
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arrived  Irish  girls  were  very  prone  to  the  disease  in  Montreal*  Tlie  "cofntl 
and  chlorosis  *'  expresses  0.  Rosenbach's  opinioa.  Menstrual  disturbaian^  are 
not  imcfjnuuoD,  but  are  probably  a  sequence,  not  a  cause,  of  chlorosis.  Sir 
Andrew  Clark  believed  that  constipation  play^^  an  important  ru/e,  and  thai 
the  condition  is  in  reality  a  coprwmia  due  to  the  absorption  of  poisons — ^leooo- 
maines  and  ptomaine^? — from  the  large  bowel,  a  view  which  does  nnt  seem, 
very  reasonable,  considering  the  great  frequency  of  constipation  both  ia| 
women  and  in  men. 

Syinptoin«,^(a)  General. — The  s}Tnptoms  of  chlorosis  are  thoi^e  of^ 
anaemia*  The  subcutaneous  fat  is  well  retained  or  even  increased  in  amount 
The  complexion  is  peculiar;  neither  the  blanched  aspect  of  haemorrhage  nor 
the  muddy  pallor  of  grave  anjemia,  but  a  curious  yellow-green  tinge,  which 
has  given  to  the  disease  its  nan}e,  and  its  popular  designation,  the  green  sick- 
ness. Occasionally  the  skin  shows  areas  of  pigmentation,  particularly  about 
the  joints.  In  cases  of  moderate  grade  the  color  may  be  deceptive,  bb  the 
cheeks  have  a  reddish  tint,  particularly  on  exertion  (chlorosis  rubra).  The 
subjects  complain  of  breathlessness  and  palpitation,  and  tliere  may  be  a  tend- 
ency to  fainting — symptoms  which  often  lead  to  the  suspicion  of  heart  or 
lung  disease.  Pn^inesis  of  the  face  and  swelling  of  the  ankles  may  &ugjc^^ 
nephritis.  The  disposition  often  changes,  and  the  girl  becomes  low-spirited 
and  irritable.  The  eyes  have  a  peciiiiar  brilliancy  and  the  sclerotica  are  of  « 
bluish  color, 

{b)  Special  Features. — Blood, — The  drop  as  expressed  looks  pale. 
Johann  Duncan,  in  1867,  first  called  attention  to  the  fact  that  the  essentitl 
feature  w^as  not  a  great  reduction  in  the  number  of  the  corpuscles,  but  i 
quantitative  change  in  the  haemoglobin.  The  corpuscles  themselves  look  pule. 
In  G3  consecutive  cases  examined  at  my  clinic  by  Thayer,  the  average  nuni* 
ber  per  cubic  millimetre  of  the  red  blood-corpuscles  was  4,096,544,  or  orer 
80  per  cent,  whereas  the  percentage  of  haemoglobin  for  the  total  numlier  wiw 
42.3  per  cent.  The  accompanying  chart  illustrates  well  these  t-triking  dtfTi*f- 
ences.  There  may,  however,  be  well-marked  actual  anaemia.  The  lowi^sl  bhx>d- 
count  in  the  scries  of  cases  referred  to  above  was  1,932.000.  There  may  Ij^ 
all  the  physical  characteristics  and  symptoms  of  a  profound  antemia  with  the 
number  of  the  blcMxl^corpuscles  nearly  at  the  normal  standard.     T'  aw 

instance  the  globular  richness  was  over  85  per  cent,  with  the  rbin 

about  35-  No  other  form  of  anaemia  presents  this  feature,  at  least  with  tlie 
same  constancy  and  in  the  same  degree.  The  importance  of  the  reduction  in 
the  hiemoglobin  depends  upon  the  fact  that  it  is  the  iron-containin£r  elemectA 
of  the  blocxl  with  which  in  respiration  the  oxygen  enters  into  .  t| 

This  marked  diminution  in  the  iron  has  also  been  determined  > 
analysis  of  the  blood.    The  microscopical  characteristics  of  the  bIcKKl  aj«  i 
follow^s:  In  severe  cases  the  corpuscles  may  be  extremely  irregular  in  size  indj 
shap*^^ — p»>ikilocytosis,  which  may  occasionally  lie  as  marked  as  in  some 
of  pernicious  anaemia.     The  large  forms  of  red  blood*celU  are  mit  as  com- 
mon, and  the  average  size  is  stated  to  be  lielow  normal.     The  color  of  the  I 
corpuscles  is  noticeably  pale  and  the  deficiency  may  lie  seen  either  in  inihl 
vidual  c^irpuscles  or  in  the  blood  mixture  prepared  for  counting,     NudeatrfJ 
red  w^rpusdcss  (normoblasts)  are  not  very  uncommon,  and  may  vanr 
in  numbers  in  the  same  case  at  different  periods.    The  leucocytes  mjiy 
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a  slight  increase;  the  average  in  the  63  cases  aboye  referred  to  was  8^67  per 
cubic  millimetre. 

(c)  Gastro-intestinal  Symptoms. — The  appetite  is  capricious,  and  pa- 
tients often  have  a  longing  for  unusual  articles,  particularly  acids.  In  some 
instances  they  eat  all  sorts  of  indigestible  things,  such  as  chalk  or  even  earth. 
Superacidity  of  the  gastric  juice  is  commonly  associated  with  chlorosis.  In 
19  out  of  21  cases  in  Biegel's  clinic  this  condition  was  found  to  exist.  In 
the  other  two  instances  the  acidity  was  normal  or  a  trifle  increased.    Distress 
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after  eating  and  even  cardialgic  attacks  may  be  associated  with  it.  Con- 
stipation is  a  common  symptom,  and,  as  already  mentioned,  has  been  regarded 
as  an  important  element  in  causing  the  disease.  A  majority  of  chlorotic  girls 
who  wear  corsets  have  gastroptosis,  and  on  inflation  the  stomach  will  be  found 
vertically  placed;  sometimes  the  organ  is  very  much  dilated.  The  motor 
power  is  usually  well  retained.  Enteroptosis  with  palpable  right  kidney  is 
not  imcommon. 
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(d)  CiRcrLATORY  SYMPTOMS. — Palpitation  of  the  heart  occurs  on  exa^ 
tion,  and  may  be  the  most  distressing  symptom  of  which  the  patient  corn- 
plains.  Percussion  may  show  slight  increase  in  the  transverse  dulness.  Ai 
systolic  murmur  is  heard  at  the  apex  or  at  the  base;  more  coiumonly  at  IhoJ 
latter,  but  in  extreme  cases  at  both.  A  diastolic  murmur  is  rarely  bamLj 
The  systolic  murmur  is  usually  loudest  in  the  second  left  intercosfnl 
where  there  is  sometimes  a  distinct  pulsation.  The  exact  mode  of  pr. . 
is  still  in  dispute.  Balfour  holds  that  it  is  produceil  at  the  mitral  oriti(»  by 
relative  insufficiency  of  the  valves  in  the  dilated  condition  of  the  ventricle 
On  the  right  side  of  the  neck  over  the  jugular  vein  a  continuous  monour 
may  be  heard,  the  bruit  dp  diahle^  or  huraming-top  murmur. 

The  pulse  is  usually  full  and  soft.  Visible  impulse  is  present  in  the  vein* 
of  the  neck,  as  noted  by  Lancisi.  Pulsation  in  the  peripheral  veins  m  some- 
times seen*  Thrombosis  in  the  veins  may  occur,  most  commonly  in  ihe 
femoral,  but  in  other  instances  in  the  cerebral  sinuses  there  may  be  multiple 
thrombi.  In  8G  cases  the  veins  of  the  legs  were  affected  in  48,  the  ccrehril 
sinuses  in  29  (Lichtenstem),  The  chief  danger  in  thrombosis  of  the  extremi- 
ties is  pulmonary  embolism,  which  occurred  in  13  of  52  caaes  collected  Inr 
Welch. 

As  in  all  forms  of  essential  antemia,  fever  is  not  uncommon.  Chlorotic 
patients  suffer  frequently  from  headache  and  neuralgia,  which  may  be  paroi- 
ysmal.  The  hands  and  feet  are  often  cold*  Dermatographia  is  commna 
Hysterical  manifestations  are  not  infrequent.  Menstrual  ilisturhances  are  tm 
common — amenorrhcea  or  dysmenorrhipa.  With  the  improvement  in  the  blood 
condition  this  function  is  usually  restored. 

Dia^osi&. — The  green  sickness,  as  it  is  sometimes  called,  is  in  manj  ia- 
stances  recognized  at  a  glance.  The  well -nourished  condition  of  the  girl,  the 
peculiar  complexion,  which  is  most  marked  in  brunettes,  and  the  white  t»r 
bluish  sclerotics  are  very  characteristic*  A  special  danger  erists  in  mi^tftt- 
ing  the  apparent  ansemia  of  the  early  stage  of  pulmonary  tuberr^uloiU  for 
chlorosis.  Mistakes  of  this  sort  may  often  be  avoided  by  the  very  timpl'f 
test  furnished  by  allowing  a  drop  of  blood  to  fall  on  a  white  towel  or  a  picre 
of  blotting  paper — a  deficiency  in  hiBmoglobin  is  readily  appr^iatod^  The 
palpitation  of  the  heart  and  shortness  of  breath  frequently  suggest  heart-di>-  j 
ease,  and  the  cedema  of  the  feet  and  general  pallor  cause  the  casea  to  hf  mi^  ' 
taken  for  Bright's  disease.  In  the  great  majority  of  cases  the  characters  of 
the  blood  readily  separate  chlorosis  from  other  forms  of  anaemia. 


2.  Idiopathic  or  Progressive  Pernicious  AniFmia. 

The  diseaae  was  first  clearly  described  by  Addison,  who  called  it  idk^ 
pathic  anaemia.  Channing  and  Gusserow  des<:'rilH*d  the  canes  oociiiTtDg  fto^ 
partum«  but  to  Bicrmer  we  owe  a  revival  of  interest  in  the  subject. 

£tiolo|^. — The  existence  of  a  separate  disea^  worthy  ol  the  term 
gressive  pernicious  aniemia  has  been  doubt<.Hl,  but  there  af«  very 
caaes  in  which,  as  Addisfm  says^  there  exist  none  of  the  usual  caoiB  or 
Goneomitants  of  anipmia.  Clinically  there  are  several  diffenent  group*  wliid 
preaant  the  characters  of  a  progressive  and  pernicious  anannia  and  ar»  etioh^ 
ically  different.    Thus,  a  &tal  auemia  may  be  due  to  the  preiesoe  «tf  pan* 
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flites^  or  may  follow  haBmorrhage,  or  be  associated  with  chronic  atrophy  of  the 
stomach ;  but  when  we  have  excluded  all  these  causes  there  remains  a  group 
which,  in  the  words  of  Addison,  is  characterized  by  a  "general  anaemia 
occurring  without  any  discoverable  cause  whatever,  cases  in  which  there  had 
been  no  previous  loss  of  blood,  no  exhausting  diarrhoea,  no  chlorosis,  no 
purpura,  no  renal,  splenic,  miasmatic,  glandular,  strumous,  or  malignant 
disease." 

William  Hunter  considers  that  the  idiopathic  anaemia  described  by  Addi- 
son and  the  progressive  pernicious  anaemia  of  Biermer  are  different  affections. 
That  described  by  Addison  is  a  distinct  disease,  while  that  described  by  Bier- 
mer is  "  a  frequently  recurring  group  of  symptoms  met  with  in  very  different 
conditions  of  disease."  Hunter  holds  that  there  are  two  importaiit  factors 
in  the  disease,  (a)  haemolysis  and  (h)  a  chronic  septic  infection  often  asso- 
ciated with  a  specific  glossitis,  and  oral,  gastric,  and  intestinal  sepsis. 

Idiopathic  anaemia  is  widely  distributed.  It  is  of  frequent  occurrence 
in  the  Swiss  cantons,  and  it  is  common  in  the  United  States.  It  affects  mid- 
dle-aged persons,  but  instances  in  children  have  been  described.  Of  the  81 
cases  in  my  hospital  series  36  were  above  fifty  years  of  age;  onlyl  was  under 
twenty.  GriflBth  mentions  about  10  cases  occurring  imder  twelve  years  of 
age.  The  youngest  patient  I  have  seen  was  a  boy  of  ten.  Males  are  more 
frequently  affected  than  females.  Of  550  cases  collected  by  Colman,  323  were 
in  men  and  227  in  women.  Sinkler  and  Eshner  record  3  cases  in  one  family, 
the  father  and  two  girls. 

With  the  following  conditions  may  be  associated  a  profound  anaemia  not 
always  to  be  distinguished  clinically  from  Addison's  idiopathic  form: 

(a)  Pregnancy  and  Parturition. — The  symptoms  may  occur  during  preg- 
nancy, as  in  19  of  29  cases  of  this  group  in  Eichhorst's  table.  More  com- 
monly, in  my  experience,  the  condition  has  been  post  partum. 

(h)  Atrophy  of  the  Stomach, — This  condition,  early  recognized  by  Flint 
and  Fenwick,  may  certainly  cause  a  progressive  pernicious  anaemia.  By  mod- 
em methods  it  may  now  be  possible  to  exclude  this  extreme  gastric  atrophy. 

(c)  Parasites. — The  most  severe  form  may  be  due  to  the  presence  of  para- 
sites, and  the  accounts  of  cases  depending  upon  the  anchylostoma  and  the 
bothriocephalus  describe  a  progressive  and  often  pernicious  anaemia. 

After  the  exclusion  of  these  forms  there  remain  a  large  proportion,  which 
correspond  to  Addison's  description.  The  etiology  of  these  cases  is  still  dark. 
The  researches  of  Quincke  and  his  student  Peters  showed  that  there  was  an 
enormous  increase  in  the  iron  in  the  liver,  and  they  suggested  that  the  affec- 
tion was  probably  due  to  increased  haemolysis.  This  has  been  strongly  sup- 
ported by  the  extensive  observations  of  Hunter,  who  has  also  shown  that  the 
urine  excreted  is  darker  in  color  and  contains  pathological  urobilin.  The 
lemon  tint  of  the  skin  or  the  actual  jaundice  is  attributed,  on  this  view,  to  an 
overproduction.  To  explain  the  haemolysis,  it  has  been  thought  that  in  the 
condition  of  faulty  gastro-intestinal  digestion,  which  is  so  commonly  asso- 
ciated with  these  cases,  poisonous  materials  are  developed,  which  when  ab- 
sorbed cause  destruction  of  the  corpuscles.  Certainly  the  evidence  for  haemo- 
lysis is  very  strong,  but  we  are  still  far  away  from  a  full  knowledge  of  the 
conditions  under  which  it  is  produced. 

Stockman  suggests  that  repeated  small  capillary  haemorrhages — chiefly  in- 
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ternal — play  an  important  role  in  the  causation  of  tlio  disciuse.  whltii 
explains,  he  holds,  the  existence  of  a  great  excess  of  iron  in  the  liver 

On  the  other  hand,  F.  P.  Henry,  Stephen  Mackenzie,  Rindfleisch,  :ii!.i  nt 
authorities  incline  to  the  belief  that  the  essence  of  the  disease  is  in  dof*>ctiT€ 
liaemogenesis,  in  consequence  of  which  the  red  blood-corpu^les  an?  aiiiuir* 
mally  vulnerable. 

Morbid  Anatomy, — The  body  is  rarely  emaciated.  A  lemon  tint  of  tht 
skin  18  present  in  a  majority  of  the  cai*e^.  The  muscles  often  are  intenselj 
red  in  color,  like  horse-flesh,  while  the  fat  ii>  light  yellow.  Itemorrbagefi  an 
common  on  the  skin  and  serous  surface^^i.  The  heart  is  u&ually  large*  flabby, 
and  empty.  In  one  instance  I  obtained  only  3  drachms  of  blood  from  the 
right  heart,  and  betwt*en  3  and  4  from  the  left.  The  muscle  gubstaiicv^  of  tlic 
heart  is  intensely  fatty,  and  of  a  pale,  light*ycllow  color.  In  no  affection  do 
we  see  more  extreme  fatty  degeneration.  The  lungs  show  no  special  changei. 
The  stomach  in  many  instances  is  normal,  but  in  some  cases  of  fatal  anaemia 
the  mucosa  has  been  extensively  atrophies!  In  the  case  described  by  Henry 
and  myself  the  mucous  membrane  had  a  smooth,  cuticular  appearance,  and 
there  was  complete  atrophy  of  the  secreting  tubules.  The  liver  may  l>e  enlargtsd 
and  fatty.  In  most  of  my  autopsies  it  was  normal  in  size,  but  usually  fatty. 
The  iron  is  in  excess,  a  striking  contrast  to  the  condition  in  casoB  of  seeondarr 
ana?mia.  It  is  deposit*:^  in  the  outer  and  middle  zones  of  the  lobules,  and  in 
two  spt?cimens,  which  I  examined,  seemt^d  to  have  such  a  distribution  that  tlie 
bile  capillaries  were  distinctly  outlined.  This,  Hunter  states,  is  a  special  and 
characteristic  lesion,  possibly  peculiar  to  pernicious  anaemia. 

The  spleen  shows  no  important  changes.  In  one  of  Palmer  Howard'* 
caacB  the  organ  weighed  only  1  ounce  and  5  drachms.  The  iron  pigment  lit 
usually  in  excess.  The  lymph-glands  may  be  of  a  deep  red  color.  The  amount 
of  iron  pigment  is  increased  in  the  kidneys,  chiefly  in  the  cfm%"olutcd  tubuliis. 
The  bone-marrow,  as  fwinted  out  by  H.  C.  Wood,  is  usually  red,  !'  - >  !  in 
character,  showing  great  numbers  of  nucleated  red  corpuscles,  e>  the 

larger  forms  ealleil  by  Ehrlich  gigantobla^^ts.     Changes  in  the  gangtmn  cell* 
of  the  sympathetic  have  been  reported  on  several  occasions,     tichtheim 
others  have  found  sclerosis  in  the  posterior  columns  of  the  cord. 

Symptoma. — The  patient  may  have  been  in  previous  good  h**./  '     '    f 
many  ca'^cs  there  is  a  history  of  ga^tro-intestinal  disturbance,  m*  'H% 

or  worry.    The  description  given  by  Addison  presents  the  chief  featun.'*  of  the 
disease  in  a  masterly  way.    **  It  makes  its  apjiroach  in  so  slow  and  insidious 
a  manner  that  the  patient  can  hardly  fix  a  date  to  the  earliest  feeling  of  that 
languor  which  is  shortly  to  lR*come  so  extreme.     The  countenance  g* ' 
the  whites  of  the  eyes  become  pearly,  the  general   frame  flabby  rath- 
woslecL  the  pulse  perhaps  large,  hut  remarkably  soft  and  compreaHihIe,  aii«i 
occasionally  with  a  slight   jerk,   especially   under  the  slighU^t   cxc^'t  -  — 
There  is  an  incre-asing  indisposition  to  exertion,  with  an  uncomfortahli 
of  faintness  or  breathlessness  in  attempting  it;  the  heart  is  n*adily  maid**  Uj 
palpitate;  the  whole  surface  of  the  bfxly  presents  a  blanched,  smtioih«  aod 
waxy  appearance;  the  lips,  guni&,  and  tongue  seem  bloo<l]es«(.  the  flabbiJiM 
of  the  solids  increases,  the  ap|>etite  fails,  extreme  langimr  and  *"  if»r- 

vene,  breathlessness  and  palpitations  are  produced  by  the  most  ;  .in 

or  emotion;  isome  slight  cjedema  is  probably  perceived  about  tins  ankla;  ibft 
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debility  becomes  extreme — the  patient  can  no  longer  rise  from  bed ;  the  mind 
occasionally  wanders;  he  falls  into  a  prostrate  and  half-torpid  state,  and  at 
length  expires;  nevertheless,  to  the  very  last,  and  after  a  sickness  of  several 
months^  duration,  the  bulkiness  of  the  general  frame  and  the  amount  of  obes- 
ity often  present  a  most  striking  contrast  to  the  failure  and  exhaustion  observ- 
able in  every  other  respect." 

The  Blood. — The  red  corpuscles  may  fall  to  one-fifth  or  less  of  the  nor- 
mal number.  The  average  count  in  my  81  (in  102  admissions)  hospital  cases 
was  1,575,000  per  cubic  millimetre — ^that  is,  in  81  per  cent  of  the  cases  under 
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2,000,000  and  in  12  per  cent  under  1,000,000  cells — ^and  the  haemoglobin  was 
about  30  per  cent.  The  haemoglobin  is  relatively  increased,  so  that  the  indi- 
vidual globular  richness  is  plus,  a  condition  exactly  the  opposite  to  that  which 
occurs  in  chlorosis  and  the  secondary  anaemia,  in  which  the  corpuscular  rich- 
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n&B  in  coloring  matter  is  niinus.  The  relative  increase  in  tlje  ha^tDo^lohia  if 
probai>ly  associate*!  with  the  average  increafie  in  the  size  of  the  red  blood-eor- 
ptL§cle«.  Chart  XVII 1^  page  7*27,  illustratej?  these  points.  Microscopically  the 
red  blood-corpuscles  present  a  great  variation  in  size,  and  theru  can  be  seen  J 
large  grant  forms,  megahicyte?,  which  are  often  ovoid  in  form,  ineaitt] 
8,  11,  or  even  15  /*  in  diameter — a  circumstance  which  Henry  regards  as 
eating  a  reversion  to  a  lower  type.  Laache  thinks  these  pathognomonic,  and] 
they  certainly  form  a  constant  feature.  There  are  also  small  round  oelK' 
microcytes,  from  2  to  fi  ^  in  diameter,  and  of  a  deep  red  color.  The  wrpiw- 
cee  show  a  remarkable  irregularity  in  form ;  they  are  elongated  and  rodlikc 
or  pyriforra ;  one  i*ni1  of  a  corpuscle  may  retain  it«  shape  while  the  oibcr  if 
narrow  and  extended.  To  this  condition  of  irregularity  Quincke  gETc  the 
name  poikilocytosis. 

Nucleated  red  blood -corpuscles  are  almost  always  present,  as  pointed  outl 
by  Ehrlich,    It  may  require  a  long  search  to  find  them.    Tliere  are  (wo  typei,] 
normoblasts  and  megaloblastic,  which  Ehrlich  regards  as  almost  distinctive  of" 
this  amemia.     There  are  frequently  forms  intermediate  between  these  two 
groups  which  often  have  irregular  nuclei.     A  relatively  large   number  of 
megaloblasts  usually  indicates  a  grave  outlook.    Though  thcite  large  formn  are 
most  characteristic,  occasionally  forms  closely  similar  to  them  may  be  found 
in  the  graver  secondary  ansemias — e.  g.,  bothriocephalus  anaemia,  ancbylosto- 
miftsis — and  in  leuksemia.    Karyokinetic  figures  may  be  seen  in  these  bodici. 
Red  corpuscles  with  fragmenting  nuclei  are  common  in  pernicious  ameinia. 
Blood  crisea  were  first  described  under  this  name  by  t.  Noorden.     He  cob- 
eidcred  the  phenomenon  one  of  active  blood  regeneration,  causing  the  appear- 
ance in  the  peripheral  blood  of  large  numbers  of  nucleated  reds,  which  remain 
for  a  few  days,  and  are  followed  by  a  decided  gain  in  the  blood-count    Tbii 
may  be  true  in  secondary  anaemias,  but  in  pernicious  aniemia  they  are  often  1 
part  of  the  terminal  picture  with  dec^lining  count  of  red  corpuscles  and  Icuco-' 
eytes,  and  the  presence  of  large  numbers  of  nucleated  reds  which  may  canttnue 
even  for  nineteen  weeks,  as  if  the  marrow  were  making  con\ntl8ive  but  fniitlais 
efforts  to  restore  the  blood.    There  were  20  crises  in  13  of  my  81  cases,  and  in 
5  they  were  tenninal  events.    Three-fourths  of  the^e  crises  were  megalobburtie 
in  character,  in  the  others  the  cells  were  chiefly  normoblasts.    In  the  higbett 
crisis  there  were  14,388  normoblasts,  460  intermediates,  and  138  megiilobUi(|i 
per  cubic  millimetre.     Bensan^n  and  Labbd  mention  a  crisis  with   10,000 
normoblasts  and  D60  megaloblasts  per  cubic  millimetre   (the  intermedial 
were  probably  counted  with  the  latter).    Only  5  of  the  20  crises  were  followed 
by  a  real  gain  in  the  count  of  red  cells,  and  these  were  of  normoblastic  type. 
The  leucocytea  are  generally  normal  or  diminished  in  number,  even  to  500 
per  cubic  millimetre;  and  a  marked  relative  increase  in  the  small  monoimclctf 
forms — in  one  of  my  eaaes  even  7f*  per  cent,  yet  with  absolute  number  normal 
— with  a  diminution  in  the  polynuelear  leucocytes,  is  often  noted.    Myelocyte  , 
are  usually  found,  and  in  one  of  my  cases  were  S  per  cent.    The  blood-platea  m  I 
either  absent  or  very  scanty. 

The  cardio-vasciiktr  symptoms  are  important  and  are  noted  in  the  d^j 
scription  given  almve.     Hiemic  murmurs  are  usually  preaent     The  Uffff 
arteries  pulsate  visibly  and  the  throbbing  in  them  may  be  dialremng  lo  tlic 
patient.    The  pulse  is  full  and  frequently  suggests  the  water-hammer  beat  ol ' 
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aortic  insuflSciency.  The  capillary  pulse  is  frequently  to  be  seen.  The  super- 
ficial veins  are  often  prominent,  and  •!  have  seen  well-marked  pulsation  in 
them.  Haemorrhages  occurred,  either  in  the  skin  or  from  the  mucous  sur- 
faces, in  12  cases  of  my  series.  Retinal  haemorrhages  are  common.  There  are 
rarely  symptoms  in  the  respiratory  organs. 

Gastro-intestinal  symptoms,  such  as  dyspepsia,  nausea,  and  vomiting,  may 
be  present  throughout  the  disease.  Diarrhoea  is  not  infrequent.  The  urine  is 
usually  of  a  low  specific  gravity  and  sometimes  pale,  but  in  other  instances  it  is 
of  a  deep  sherry  color,  shown  by  Hunter  and  Mott  to  be  due  to  great  excess 
of  urobilin.    Fever  was  present  in  three-fourths  of  my  cases. 

The  skin  has  most  frequently  a  lemon-tint,  sometimes  positively  icteroid ; 
in  a  few  cases  there  is  pallor  without  any  change  in  color,  while  in  a  third 
group  the  skin  is  pigmented,  so  that  Addison's  disease  is  suspected.  This 
occurs  in  a  few  instances  in  which  arsenic  has  not  been  given;  as  a  rule  it 
follows  the  administration  of  this  drug.  The  pigmentation  may  be  patchy 
and  associated  with  areas  of  leucoderma.  The  nervous  symptoms  are  of  great 
interest.  Extensive  changes  may  be  present  in  the  cord  without  any  symp- 
toms during  life.  In  a  majority  of  the  cases  the  numbness  comes  on  in  the 
legs  and  feet,  less  often  in  the  hands,  and  in  a  few  instances  there  is  pain  of 
great  severity.  Gradually  the  signs  of  postero-lateral  sclerosis  become  well 
marked.  In  a  third  group,  described  by  Risien,  Russell  Batten,  and  Collier, 
the  nervous  symptoms — indicating  a  postero-lateral  sclerosis — come  first  and 
the  anaemia  follows ;  but  the  cases  have  not  always  the  features  of  the  progres- 
sive pernicious  disease. 

Diagnosis. — The  disease  is  not  often  recognized  by  the  general  practi- 
tioner. The  lemon-yellow  tint  of  the  skin  leads  to  the  diagnosis  of  jaundice; 
the  pigmentation  suggests  Addison's  disease;  the  anaemia,  puflfy  face,  swollen 
ankles,  and  albumin  in  the  urine,  Bright' s  disease ;  the  shortness  of  breath  and 
palpitation,  heart-disease;  the  pallor  and  gastric  symptoms,  cancer  of  the 
stomach.  The  retention  of  fat,  the  insidious  onset,  the  absence  of  signs  of  local 
disease,  and  the  blood  features  already  discussed  are  the  most  important  diag- 
nostic points.  From  cancer  of  the  stomach  it  is  distinguished  by  (1)  the 
absence  of  wasting;  (2)  the  high-color  index  of  the  blood  and  the  lower  cor- 
puscular coimt,  reaching  frequently  below  one  million  per  cubic  millimetre; 
(3)  the  absence  of  the  fairly  characteristic  reactions  of  the  stomach  contents; 
and  (4)  the  marked  improvement  in  the  first  attacks  with  rest,  fresh  air, 
diet,  and  arsenic. 

Prognosis. — In  the  true  Addisonian  cases  the  ultimate  outlook  is  bad;  of 
late  years  the  proportion  of  cases  of  temporary  recovery  has  increased.  Of  the 
81  cases  from  my  wards,  death  occurred  in  27  while  under  observation.  Counts 
taken  in  18  of  the  fatal  cases  on  the  day  of  death  were  all  below  700,000  red 
cells  per  cmm.  The  average  duration  of  these  was  one  year.  One  patient  recov- 
ered completely.  He  was  admitted  in  1890  with  a  history  of  one  year,  was  dis- 
charged well,  and  returned  in  1896  with  cancer  of  the  stomach.  One  patient 
is  in  good  health  six  years  and  another  four  years  after  the  onset.  In  Pye- 
Smith's  article  in  the  Guy's  Hospital  Reports  he  mentions  20  cases  of  recovery. 
Colman,  in  a  recent  article,  states  that  one  of  these  cases  treated  with  arsenic 
in  1880  was  alive  and  well  in  March,  1900.  The  history  is  usually  not  one  of 
progressive  advance  but  of  alternate  periods  of  gain  and  loss.     In  my  series 
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a  red  count  below  one  million  has  been  a  bad  omen.  The  presence  of  many 
megaloblasts  is  unfavorable.  They  wore  relatively  eleven  times  more  nnmeroua 
in  tlie  fatal  cases  of  my  series  than  in  those  that  recovered.  That  a  large  rela- 
tive percentage  of  small  mononuclears  was  of  bad  import  is  not  supported  by 
my  cases.  Those  that  recovered  had  a  slightly  higher  average  percentage  than 
the  fatal  cases.  The  blood  crises  are  usually  of  ill  omen.  Patients  wIkj  do 
not  take  arsenic  well  usually  do  badly,  Gastro-intestinal  disturbances  arr 
serious.  There  are  remarkable  acute  cases  which  may  prove  fatal  within  ten 
days,  as  in  a  patient  I  saw  witb  Finley,  of  Montreal. 

Treatment  of  Anflemia.^ — Secon^dary  Axjsmia, — The  traumatic  case?j  «lo 
best*  and  with  plenty  of  good  food  and  fresh  air  the  blood  is  readily  restoreiL 
The  extraordinary  rapidity  with  which  the  normal  percentage  of  red  blood- 
corpuscles  is  reached  without  any  medication  whatever  is  an  importAnt  les.^n. 
The  cause  of  the  hremorrhage  .-should  be  sought  and  the  necessary  indica- 
tions met,  The  large  group  depending  on  the  drain  on  Ihe  albuminous  mat<s 
rials  of  the  blood,  as  in  Bright's  disease,  suppuration,  and  fever,  is  dillicult  to 
treat  s\iccessfully,  and  so  long  as  the  cause  keeps  up  it  is  impossible  to  restore 
the  normal  blood  condition.  The  anemia  of  inanition  requires  plenty  of 
nourishing  food.  When  dejx^ndent  on  organic  change-s  in  the  gastro- intestinal 
mucosa  not  much  can  l3e  ex|>ected  from  either  food  or  medicine.  In  the  toiic 
cases  due  to  mercury  and  lead,  the  poison  must  be  eliminated  and  a  nutrilioui 
diet  given  with  full  doses  of  iron*  In  a  great  majority  of  these  cases  there  ii 
deficient  blood  formation,  and  the  indications  are  briefly  three:  plenty  of 
food,  an  open-air  life,  and  iron.  As  a  rule  it  makes  but  little  difference  whal 
form  of  the  drug  is  administered. 

Chlohosis. — The  treatment  of  chlorosis  affords  one  of  the  most  hrilliftnt 
instances — of  which  we  have  but  three  or  four — of  the  specific  action  n(  a  rem- 
edy. Apart  from  the  action  af  quinine  in  malarial  fever,  and  of  raercurv'  and 
iodide  of  potassium  in  syphilis,  there  is  no  other  drug  the  beneficial  effectsi  of 
which  we  can  trace  with  the  accuracy  of  a  scientific  ejtpcriment  It  is  a  minor 
matter  how  the  iron  cures  chlorosis.  In  a  week  we  give  to  a  case  as  '  rrm 
as  is  containrrl  in  the  entire  blood,  as  even  in  the  worst  case  of  chh  ere 

is  rarely  a  deficit  of  more  than  2  grammes  of  this  metal.  Iron  is  pn'!^mt  is 
the  fapces  of  chlorotic  patients  before  they  are  placed  upon  any  treatment, 
so  that  the  disease  does  not  result  from  any  deficiency  of  available  iron  in  thi 
food.  Bunge  believes  that  it  is  the  sulphur  which  interferes  with  t^  '  ion 
and  assimilation  of  this  natural  iron.     The  siilphidcs  are  produ  ilie 

process  of  fermentation  and  decomposition  in  the  f^ces,  and  interfere  with 
the  assimilation  of  the  normal  iron  contained  in  the  food.  By  the  adminis- 
tration of  an  inorganic  preparation  of  iron,  with  which  these  sulphides  unite, 
the  natural  organic  combinations  in  the  food  are  spared. 

In  studying  charts  of  chlorosis,  it  is  seen  that  there  is  an  increttie  in  tta 
red  blood-corpusclea  under  the  influence  of  the  iron,  and  in  some  instalMtt 
the  globular  richness  rises  above  normal*  The  increase  in  the  hnprnogloliia  il 
slower  and  the  maximum  percentage  may  not  be  reached  for  a  long  tiiDa.  I 
have  for  years  in  the  treatment  of  chlorosis  nsefl  with  the  greatest  rooofV 
Blaud's  pills,  made  and  given  according  to  the  formula  in  N'temeyr'a  t^xt*bodki 
in  which  each  pill  contains  2  grains  of  the  sulphate  of  iron.  During  th^  ML 
week  one  pill  is  given  three  times  a  day;  in  the  second  week,  two  pilla;  is 
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the  third  week,  three  pills,  three  times  a  day.  This  dose  should  be  continued 
for  four  or  five  weeks  at  least  before  reduction.  An  important  feature  in  the 
treatment  is  to  persist  in  the  use  of  the  iron  for  at  least  three  months,  and,  if 
necessary,  subsequently  to  resume  it  in  smaller  doses,  as  recurrences  are  so 
common.  The  diet  should  consist  of  good,  easily  digested  food.  Special  care 
should  be  directed  to  the  bowels,  and  if  constipation  is  present  a  saline  purge 
should  be  given  each  morning.  Such  stress  did  Sir  Andrew  Clark  lay  on  the 
importance  of  constipation  in  chlorosis,  that  he  stated  that  if  limited  to  the 
choice  of  one  drug  in  the  treatment  of  the  disease  he  would  choose  a  purga- 
tive. In  many  instances  the  dyspeptic  symptoms  may  be  relieved  by  alkalies. 
Dilute  hydrochloric  acid,  manganese,  phosphorus,  and  oxygen  have  been  recom- 
mended.   Rest  in  bed  is  important  in  severe  cases. 

Treatment  of  Pernicious  Anaemia. — There  are  five  essentials:  first,  a 
diagnosis;  secondly,  rest  in  bed  for  weeks  or  even  months,  if  possible  (thirdly) 
in  the  open  air ;  fourthly,  all  the  good  food  the  patient  can  take ;  the  outlook 
depends  on  the  stomach ;  fifthly,  arsenic ;  Fowler's  solution  in  increasing  doses, 
beginning  with  TTi  iii  or  v  three  times  a  day,  and  increasing  TTi  i  each  week  until 
the  patient  takes  TTixv  or  xx  three  times  a  day.  Other  forms  of  arsenic  may  be 
tried,  as  the  sodium  cacodylate  or  the  atoxyl  hypodermically.  Accessories  are 
oil  inunctions;  bone-marrow,  which  has  the  merit  of  a  recommendation  by 
Galen;  in  some  cases  iron  seems  to  do  good.  Care  should  be  taken  of  the 
mouth  and  teeth.  After  recovery  the  patient  should  be  told  to  watch  the 
earliest  indications  of  return  of  the  trouble  and  at  once  resume  the  arsenic. 

n.    LEUKiEMIA« 

Deflnition. — An  affection  characterized  by  persistent  increase  in  the  white 
blood-corpuscles,  associated  with  changes,  either  alone  or  together,  in  the 
spleen,  lymphatic  glands,  or  bone-marrow. 

The  disease  was  described  almost  simultaneously  by  Virchow  and  by  Ben- 
nett, who  gave  to  it  the  name  leucocythaemia.  It  is  ordinarily  seen  in  two 
main  types,  though  combinations  and  variations  may  occur: 

(1)  Spleno-medullary  leukaemia,  in  which  the  changes  are  especially 
localized  in  the  spleen  and  the  bone-marrow,  while  the  blood  shows  a  great 
increase  in  elements  which  are  derived  especially  from  the  latter  tissue,  a  con- 
dition which  Miiller  has  termed  "  myelaemia."  Ehrlich  prefers  to  call  this 
type  of  the  disease  "  myelogenous  leukaemia,"  believing  the  part  played  by 
the  spleen  in  the  process  to  be  purely  passive. 

(2)  Lymphatic  leukaemia,  in  which  the  changes  are  chiefly  localized  in 
the  Ivmphatic  apparatus,  the  blood  showing  an  especial  increase  in  those  ele- 
ments derived  from  the  lymph-glands. 

Etiology. — We  know  nothing  of  the  conditions  under  which  the  disease 
arises.  It  is  not  uncommon  in  America.  There  have  been  37  cases  in  my 
wards  in  fifteen  years,  of  which  24  were  of  the  spleno-myelogenous  and  13 
of  the  lymphatic  type.  There  were  21  males  and  16  females.  Four  were 
colored.  There  were  24  below  the  age  of  forty  years.  The  disease  is  most 
common  in  the  middle  period  of  life.  The  youngest  of  my  patients  was  a 
child  of  eight  months,  and  cases  are  on  record  of  the  disease  as  early  as  the 
eighth  or  tenth  week.     It  may  occur  as  late  as  the  seventieth  year.     Males 
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are  more  prose  to  the  affection  than  femalet^.     Bireh-Hirschfeld  states  that 
of  200  cases  collected  from  the  literature,  135  were  males  and  05  femalee. 

A  tendency  to  haemorrhage  ha**  bt^en  noted  in  many  case^*  and  gome  of  the 
patients  have  suffered  repeatedly  from  nose-bleeding.  In  women  the  dit^etiie 
is  most  common  at  the  climacteric.  There  are  instances  in  which  it  hai 
occurred  during  pregnancy.  The  case  descrit»ed  by  J.  Chalmers  Camcnjn,  of 
Montreal,  is  in  this  respect  remarkable^  as  the  patient  passed  through  thxea 
pregnancies,  bearing  on  each  occasion  non-leukfemic  children.  The  casie  i* 
interesting,  too,  ai«  showing  the  hereditary  character  of  the  affection,  as  th^ 
grandmother  and  mother,  as  well  as  a  brother,  suffered  from  symptoms 
strongly  suggestive  of  ieuka?mia.  One  of  the  patient's  children  had  leuksmi* 
before  the  mother  showed  any  signs,  and  a  second  died  of  the  disease*  Thii 
patient  gradually  recovered  from  the  third  confinement,  and  the  red  blood- 
corpuscles  had  risen  to  4,000,000  per  cubic  millimetre,  and  the  ratio  of  white 
to  red  was  1  to  200.  Sanger  has  reported  a  case  in  which  a  healthy  mother 
bore  a  leuka^mic  child. 

Malaria  is  believed  by  some  to  be  an  etiological  factor.  Of  150  eaU 
analyzed  by  Gowers,  there  w*as  a  history  of  malaria  in  50;  of  my  hospital  rjutt 
comparatively  few  gave  a  histor}'  of  it.  The  disease  has  followed  in  jury  or 
a  blow.  The  lower  animals  are  subject  to  the  affection,  and  ca^es  hare  been 
described  in  horses,  dogs,  oxen,  cats,  swine,  and  mice. 

Morbid  Anatomy. — The  wasting  may  be  extreme,  and  dropsy  is  sometimes 
present.  There  is  in  many  ca^s  a  remarkable  condition  of  polyaemia;  the 
heart  and  veins  are  distended  with  large  blocMi-clots.  In  Case  XI  of  mj 
series  the  weight  of  blood  in  the  heart  chambers  alone  was  620  gramixid. 
There  may  be  remarkable  distention  of  the  portal,  cerebral,  pulmonary,  and 
subcutaneous  veins.  The  blood  is  usually  clotted,  and  the  enormous  ineretM 
in  the  leucocytes  gives  a  pus-like  appearance  to  the  coagula,  so  that  it  hw 
happened  more  than  once,  as  in  Virchow's  memorable  case,  that  on  opesuiig 
the  right  auricle  the  observer  at  first  thought  he  had  cut  into  an  abscesi^.  Tht 
coagula  have  a  peculiar  greenish  color,  somewhat  like  the  fat  of  a  turtle.  Some- 
times this  is  so  intense  as  to  suggest  the  color  of  chloroma,  deserilivd  later. 
The  alkalinity  of  the  blood  is  diminished.  The  fibrin  is  increased.  The 
character  of  the  corpuscles  will  be  described  under  the  symptoms.  Chartot^A 
octahedral  crystals  may  separate  from  the  bkM>d  after  death.  The  apectiSt 
gravity  of  the  blood  is  somewhat  lowered.  There  may  be  pericardial  ccchjf- 
moses. 

In  the  spleno-medullary  form  the  spleen  is  greatly  enlarged.  Strong  adhe- 
sions may  unite  it  to  the  abdominal  wall,  the  diaphragm,  or  the  storoatl» 
The  capsule  may  be  thickened;  the  vessels  at  the  hilus  are  enlargt-d-  Thf 
weight  may  range  from  3  to  18  pounds.  The  organ  is  in  a  condition  of  chrooir 
hyperplasia.  It  cuts  with  resistance,  has  a  uniformly  reddish-brown  ooler* 
and  the  Malpighian  bodies  are  invisible.  Grayish- white,  circunucriiidt 
lymphoid  tumors  may  occur  throughout  the  organ,  contrasting  str-  'th 

the  reddish-brown  matrix.    In  the  early  stage  the  swollen  spleen  puh  -r, 

and  it  is  stated  that  rupture  has  occurred  from  the  intense  hypersemia. 

There  is  an  extraordinary  hyperplasia  of  the  red  marrow.  Instead  of  a  fat^ 
tissue,  the  medulla  of  the  long  bones  may  resemble  the  consistent  matter  wiuck 
forms  the  core  of  an  abscess^  or  it  may  be  dark  brown  in  color.    There  may  fee 
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haemorrhagic  infarctions.  There  maj  be  much  expansion  of  the  shell  of 
bone^  and  localized  swellings  which  are  tender  and  may  even  yield  to  firm 
pressure.  Histologically,  there  are  found  in  the  medulla  large  numbers  of 
nucleated  red  corpuscles  in  all  stages  of  development,  numerous  cells  with 
eosinophilic  granules,  both  small  polynuclear  forms  and  large  almost  giant 
mononuclear  elements.  There  are  also  many  large  cells  with  single  large 
nuclei  and  neutrophilic  granules — the  cellules  medullaires  of  Comil — the 
myelocytes  which,  are  found  in  the  blood.  Great  numbers  of  poljmuclear  leu- 
cocytes are  also  present,  as  well  as  a  certain  number  of  small  mononuclear  ele- 
ments. 

In  the  lymphatic  forms  of  the  disease  there  is  a  general  lymphatic  en- 
largement, which  is  usually  associated  with  a  certain  amount  of  eidargement 
of  the  spleen.  In  the  cases  of  l3rmphatic  leukaemia  the  cervical,  axillary, 
mesenteric,  and  inguinal  groups  may  be  much  enlarged,  but  the  glands  are 
usually  soft,  isolated,  and  movable.  They  may  vary  considerably  in  size  during 
the  course  of  the  disease.  In  acute  cases  the  tonsils  and  the  lymph  follicles 
of  the  tongue,  pharynx,  and  mouth  may  be  enlarged. 

In  some  instances  there  are  leukaemic  enlargements  in  the  solitary  and 
agminated  glands  of  Peyer.  In  a  case  of  Willcocks'  there  were  growths  on 
the  surface  of  the  stomach  and  gastro-splenic  omentum.  The  thymus  is  rarely 
involved,  though  it  has  been  enlarged  in  some  of  the  acute  cases.  The  bone- 
marrow  in  these  cases  may  be  replaced  by  a  l3rmphoid  tissue.  Nucleated  red 
corpuscles  and  the  normal  granular  marrow  elements  may  be  greatly  reduced 
in  number. 

The  liver  may  be  enlarged,  and  in  a  case  described  by  Welch  it  weighed 
over  13  pounds.  The  enlargement  is  usually  due  to  a  diffuse  leukaemic  infiltra- 
tion. The  columns  of  liver  cells  are  widely  separated  by  leucocytes,  which  are 
partly  within  and  partly  outside  the  lobular  capillaries.  There  may  be  definite 
leukaemic  growths. 

There  are  rarely  changes  of  importance  in  the  lungs.  The  kidneys  are 
often  enlarged  and  pale,  the  capillaries  may  be  distended  with  leucocytes,  and 
leukaemic  tumors  may  occur.  The  skin  may  be  involved,  as  in  a  case  described 
by  Kaposi. 

Leukaemic  tumors  in  the  organs  are  not  common.  In  159  cases  collected 
by  Gowers  there  were  only  13  instances  of  leukaemic  nodules  in  the  liver  and 
10  in  the  kidneys.  These  new  growths  probably  develop  from  leucocytes  which 
leave  the  capillaries.  Bizzozero  has  shown  that  the  cells  which  compose  them 
are  in  active  fission. 

Symptoms. — The  onset  is  insidious,  and,  as  a  rule,  the  patient  seeks  advice 
for  progressive  enlargement  of  the  abdomen  and  shortness  of  breath,  or  for 
the  enlarged  glands  or  the  pallor,  palpitation,  and  other  S3rmptoms  of  anae- 
mia. Bleeding  at  the  nose  is  common.  Gastro-intestinal  symptoms  may  precede 
the  onset.  Occasionally  the  first  symptoms  are  of  a  very  serious  nature.  Ii^ 
one  of  the  cases  of  my  series  the  boy  played  lacrosse  two  days  before  the  onset 
of  the  final  haematemesis ;  and  in  another  case  a  girl,  who  had,  it  was  sup- 
posed, only  a  slight  chlorosis,  died  of  fatal  haemorrhage  from  the  stomach 
before  any  suspicion  had  been  aroused  as  to  the  true  condition. 

Anaemia  is  not  a  necessary  accompaniment  of  all  stages  of  the  disease;  the 
subjects  may  look  very  healthy  and  well. 
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As  has  been  stated,  the  disease  i»  most  commonly  seen  in  two  main  trpa, 
tJiough  combinations  may  occur, 

(1)  SplenO'MEDULLary  Letjk^mia- — This  is  much  the  commom^st  type 
of  the  fliisease.  The  gradual  increa^  in  the  volume  of  the  spleen  is  the  ma«t 
prominent  symptom  in  a  majority  of  the  cases.  Pain  and  tenderne-ss  are  com- 
mon* though  the  progressive  enlargement  may  be  painless.  A  creaking  fremi- 
tus may  \ye  felt  on  palpation.  The  enlarged  organ  extends  downward  to  the 
right,  and  may  l>e  felt  just  at  the  costal  edge,  or  when  large  it  may  extend  as 
far  over  as  the  naveL  In  many  cases  it  oecupiei4  full}^  one-half  of  the  abdo- 
men, reaching  to  the  pubes  below  and  extending  beyond  the  middle  line.  As 
a  rule,  the  edge,  in  some  the  notch  or  notches,  can  be  felt  distinctly.  Itg  t^iu 
varies  greatly  from  time  to  time.  It  may  be  perceptilJy  larger  after  meals, 
A  hemorrhage  or  free  diarrhcea  may  redua?  the  size.  The  pressure  of  tl*e 
enlarged  organ  may  cause  dinilress  after  eating;  in  one  ca^e  it  caused  fata! 
obstruction  of  the  bowels.  A  murmur  may  sometimes  be  heard  over  the  spleeiif 
and  Gerhardt  has  described  a  pulsation  in  it. 

Thr  pulse  is  usually  rapid,  soft,  compressible,  but  often  full  in  volumt. 
There  are  rarely  any  cardiac  symptoms.  The  apex  beat  may  be  lifttxl  an  intcr- 
8j»ace  by  the  enlarge<l  spleen.  Toward  the  close  tedema  may  occur  in  the 
feet  or  general  anasarca.  Hapmorrhage  is  common.  There  may  be  inort 
extensive  purpura,  or  hfemorrbagic  exudate  into  pleura  or  peritonieum.  EpiJ^ 
taxis  is  tlie  most  frequent  foriiu  Haemoptysis  and  ha^maturia  are  rarn, 
Bleeding  from  the  gums  may  be  present.  Hfematemesis  proved  fatal  in  iwe 
of  my  cajses^  and  in  a  third  a  large  cerebral  hieraorrhage  rapidly  killed.  Tbi 
leukaemic  retinitis  is  a  part  of  the  hjemorrhagie  manifestations.  J.  Hni^ 
Bennett*s  first  leukieraic  patient  died  suddenly,  without  obvious  cause. 

Local  gangrene  may  develop,  with  signs  of  intense  infection  and  high  fevtr. 
There  are  very  few  pulmonary  symptoms.  The  shortness  of  breath  t^  diw, 
as  a  rule,  to  the  ansemia.  Toward  the  end  there  may  be  a^dema  of  the  Inngir 
or  pneumonia  may  carry  off  the  patient.  The  gastro-inlestinal  symptoms  are 
rarely  absent.  Nausea  and  vomiting  are  early  features  in  some  ca&cs.  Diar- 
rhcea may  be  very  troublesome,  even  fatal.  Intestinal  ha'rnorrhage  is  not 
common.  There  may  be  a  dysenteric  process  in.  the  colon.  Jaundice  rardj 
occurs,  though  in  one  case  of  my  series  there  were  recurrent  attacks.  Af^eitai 
may  be  a  prominent  symptom,  probably  due  to  the  presenc*e  of  the  ^pleiiic 
tumor.  A  leukemic  peritonitis  also  may  be  present,  due  to  new  gmw1h$  la 
the  membranes. 

The  nervous  system  ia  not  often  involved.  Facial  paralysis  has  lieeo  noted. 
Headache,  dizziness,  and  fainting  spells  art'  dne  in  anaemia.  The  patients  ai« 
usually  tramjuil.     Coma  may  follow  cerebral  luemorrhagf. 

The  special  senses  are  often  affected.  There  is  a  peculiar  retinitin.  due 
chietly  to  the  extravasation  of  blood,  but  there  may  be  aggregations  of  lenoo- 
cytea,  forming  small  leukiemic  growths.  Optic  neuritis  is  rare.  Deafne^  haa 
fretjuently  been  observeil :  it  mav  appear  early  and  possibly  is  due  to  hsemo^ 
rhage.  Features  suggestive  of  Meniere's  disease  may  come  on  quite  guddenlj^ 
due  tx)  leukaemic  infiltration  or  haBmorrhage  into  the  semi-<»ircuUr  canaL 

The  urine  preisents  no  constant  changes.  The  uric  acid  excreted  b  ilvqi 
in  excess. 

Priapism  is  a  curious  symptom  which  has  been  present  in  a  Ihrge  nifflh 
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ber  of  cases.    It  may,  as  in  one  of  our  cases,  be  the  first  symptom.    In  one 
>f  my  cases  it  persisted  for  seven  weeks.    The  cause  is  not  known. 

Fever  was  present  in  two-thirds  of  my  series.  Periods  of  pyrexia  may 
iltemate  with  prolonged  intervals  of  freedom.  The  temperature  may  range 
from  102^  to  103^ 


uo* 
oojr 

TO* 

flO* 

40X 

30^ 

201C 

IQ* 
5* 

2* 


1* 


TBSO. 

iflfl.                                             1 

tePT. 

-             ^^-^ 

tiOv. 

DECS 

JAN.               FEB.        [         MAR. 

fcMI.              HA¥ 

f  £ 

-  ;  £  i 

•    "    S  ^ 

.  -  .i  =  £  S 

«  £  £  S  .  P 

tz\^  ^t  z  ^ 

•  r  E  t  ,  ::  ?  = 

BtOM.,Wi 

^^^ 

4J>0Q/jOi> 

^           "^L 

tl\ 

^Y^^ 

y 

*>^ 

^l                  \ 

annoimn 

/ 

'^'^ 

v^ 

^^ 

,   V 

J 

/ 

^ 

t 

^ 

"^^ 

? 

">** 

/ 

V 

<* 

^ 

/ 

/ 

^ 

*  --  ^ 

'  ^ 

'^ 

7^^ 

..' 

\ 

/ 

5,000,000. 

,/ 

^  ^ 

^^    " 

r' 

^, 

.^ 

.-' 

^  •^ 

";^7 

P" 

1  iinnrwi 

BOO^OOO 

u« 

^  ^ 

250,000 

-^  ' 

200,000 

N 

^ 

ifiO.noo 

"  ^ 

IQQXKX)     _ 

--r^ 

_ 



^_ 

-\       l- 

m^ona 

- 

--H 

|_ 

Trt 

t*in 

*^* 

""t 

- 

^ 

"^^T^ 

To^ono 

I 

flnnm 

sAmo 

^- 

,_      _| 

1 

'    \ 

i 

~] 

, 

ao.ocm 

i 

i_ 

f 

'^O.fJOO 

H 

■ 

' 

Ei  +  i 

H 

■ 

H 

u 

Jii-SJ 

TA^onn 

,     ,        'I 

5 

-^)^   4 

nfflM 

g 

!i 

!| 

s 

Si9  ti 

irt,nno 

r     3 

Jg2^3] 

~Ip 

-4 

**±  -- 

iionn 

_^     - 

L       - 

I'J.OOO 

10,000 

8,DOQ 

-^ 

l5.0Qf^ 

•k-^ 

V 

t 

%h&) 

\ 

I 

2.000 

r'* 

■^►-^ 

^ 

_L 

i  1 

■UUM,  RED  CQ«HlteiU. 


neOt  HACMC»L0B1M^ 

Chart  XIX.— LKUKiSMiA. 


VLt/Et  CCH.O«LtU  COAPUtet-CI^ 


Blood. — In  all  forms  of  the  disease  the  diagnosis  must  be  made  by  the 
examination  of  the  blood,  as  it  alone  offers  distinctive  features. 

The  most  striking  change  in  the  more  common  form,  the  spleno-myelog- 
enous,  is  the  increase  in  the  colorless  corpuscles.    The  average  in  one  of  my 
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series  was  298,700  per  cubic  millimetre,  and  the  average  ratio  to  the  rod  cells 
was  1  to  10.  The  proportion  may  be  1  to  5,  or  may  even  reach  1  to  1.  There 
are  instances  on  record  in  which  the  number  of  leucocytes  has  eiceeded  that 
of  the  red  corpuscles.    The  leucocytes  may  vary  greatly  within  short  intervals. 

The  small  mononuclear  forms  are  little  if  at  all  increased ;  relatively  they 
are  greatly  diminished.  The  eosinophiles  are  present  in  normal  or  increased 
relative  proportion,  so  that  there  is  a  great  total  increase,  and  their  presence 
is  a  striking  feature  in  the  stained  blood-slide.  The  poly^iuclear  neutrophilw 
may  be  in  normal  proportion;  more  frequently  they  are  relatively  dimini^hd, 
and  in  the  later  stages  they  may  form  but  a  small  proportion  of  the  eolorleae 
elements.  Marked  differences  in  size  between  individual  polynuclear  leucocyte* 
may  be  noted;  the  same  is  true  of  the  eosinophiles.  The  most  characteristic 
features  of  the  blood  in  this  form  of  leuka?mia  is  the  presence  of  cells  which 
do  not  occur  in  normal  blood.  They  appear  to  be  derived  from  tlie  marrow, 
and  are  called  by  Ehrlich  myelocytes.  They  are  large  mononuclear  nentm- 
philic  cells,  which  may  vary  muck  in  size.  They  comprise  about  30  per  cent 
of  the  colorless  cells.  Nicked  nuclei  are  common.  _  Miiller  has  recently  fouiui 
many  large  mononuclear  elements  with  karyokinetic  figures  in  leukasmic  blood 
and  in  the  marrow.  These  probably  correspond  to  the  myelocytes  of  Ehrlich 
as  well  as  to  the  "  cellules  medullaires '"  of  CorniL  Polvnuclear  eelU  with 
coarse  basophilic  granules,  **^  Mastzelleu/'  are  always  present  in  this  form  of 
leukaemia  in  considerable  numbers.  The  granules  do  not  stain  in  EhrlichV 
triacid  mixture,  and  the  cells  may  be  recognized  as  polynuclear  non-granulai 
elements.  These  cells,  which  form  only  about  0.28  per  cent  of  the  leucocylm 
of  normal  blood,  may  be  even  more  numerous  than  the  eosinophiles. 

Nucleated  red  blood^corpuscles  are  present  in  considerable  numbeOi. 
These  are  usually  *'  normoblasts,"  but  cells  with  larger  paler  nuclei,  mod 
showing  evidences  of  mitosis,  may  be  seen.  Red  cells  with  fragmented  nadd 
are  common,  while  true  megaloblasts  may  be  found.  The  average  nnmber  of 
red  cells  in  one  of  my  series  was  2,850,000  per  cubic  millimetre.  In  no  ct« 
was  the  count  below  two  million.  The  average  haemoglobin  was  42  per  cent 
The  blood  chart  on  page  735  is  from  a  case  of  leubemia  with  an  enor* 
mously  enlarged  spleen.  Among  other  points  about  leuksemic  blood  may  be 
mentioned  the  feebleness  of  the  amceboid  movement,  as  noted  by  CavifT, 
which  may  be  accounted  for  by  the  large  number  of  mononuclear  elenieatJ 
present^  as  the  polynuclear  alone  nve  stated  to  possess  this  power,  Tlie  bltiod* 
plates  exist  in  variable  numbers;  they  may  be  remarkably  abundant,  TV 
fibrin  network  between  the  corpuscles  is  usually  thick  and  dense.  In  Woml 
slides  which  are  kept  for  a  short  time,  Charcot's  octahedral  crystals  »epant^ 
and  in  the  blood  of  leukaemia  the  haemoglobin  shnw>;  a  rpinarkable  tend^nrv  tr> 
crystallize. 

2.  Ltmphatic  Leukemia,— This  form  of  leukaemia  is  rare.  Then?  ^:rf 
13  out  of  37  in  my  hospital  series,  of  which  5  were  acute.  The  sopcrfiriil 
glands  are  usually  most  involved,  but  even  when  afFected  it  is  rare  to  see  mA 
large  bunchy  as  in  Hodgkin's  disease.  External  1  vmph  tumors  are  rare.  LjFiR* 
phatic  leukspmia  is  often  more  rapid  and  fatal  in  its  course,  though  chronic 
cases  may  occur.    It  is  more  common  in  young  subjects. 

The  histological  characters  of  the  hlood  in  lymphatic  leukemia 
materially  from  those  in  the  spleno-meduUary  form.     The  iBcraait  ii  ft* 
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colorlesi^  elements  is  never  so  great  as  in  the  preceding  form ;  a  propoTtion  of 

1  to  10  would  be  extreme.  Tlie  number  of  both  white  and  red  cells  showed 
great  variiitiuus  m  my  8eria^.  This  increase  takes  place  solely  in  the  lympho- 
cjrteei^  all  other  formri  of  leucocytes  being  present  in  greatly  diminislied  rela- 
tive proportion.  In  one  of  my  cases  ovlt  1>D  per  cent  nf  all  the  lencocytes 
were  lymphocytes.  In  some  easesi,  as  Catjot  haK  pointed  out,  this  increase 
takes  place  largely  in  the  smaller  forms,  while  in  others  the  large  lympho- 
cyt«^-cell*  nearly  jis  large  as  polynuclear  leucocytes — predominate.  Eosino- 
iles  and  nucleated  red  corpuscles  are  rare.  Myelocytes  are  not  present* 
Combined  form,**  of  leukoemia  are  not  common. 

LeuhttKEmia. — This  term  was  used  by  iicube  to  describe  a  condition  which 

wed  features  both  of  leuka?mia  and  severe  anaemia.    Some  of  the  cases  of 

nte  leukaemia  come  under  this  head,  but  it  must  be  regarded  rather  as  a  elin- 

term  than  a  pathological  condition.    The  symptoms  are  often  suggestive  of 

acute  infec'tion.     The  onset  may  be  sudden,  and  is  frequently  with  severe 

illitis,  so  that  the  throat  condition  is  the  most  striking  feature.    The  promi- 

t  symptoms  are  fever,  weakness,  hiemorrhages,  extreme  pallor,  and  a  rapid 

ward  course.    General  glandular  enlargement  is  fretjuently,  although  not 

itantly  present.     The  liver  and  sfilivn  are  usually  enlarged.    The  duration 

from  a  few  days  to  three  months.     The  rapid  fall  in  the  haemoglobin 

in  the  number  of  red  cells  is  striking.     In  half  the  reported  eases  the 

count  was  below  1,500,000  per  emm.     With  this  there  is  a  high  color 

«•    The  acute  forms  are  usually  of  the  lymjjhoeytic  tyy^e,  although  a  few 

of  acute  myelogenous  leukannia  have  tjeen  reported.    In  the  former  the 

kI^edommating  lymphocyte  is  usually  the  large  form^  although  in  a  few  acute 

with  haemorrhages  the  small  lymphwytes  have  bt^n  the  more  numerous. 

JDia^Oftis, — The  recogniltoo  of  leokit^nia  can  be  determined  only  by  micro- 

pical  examination  of  the  bloml.     The  clinical   features  may  be  identical 

itli  those  of  ordinary  splenic  anaemia,  or  of  Hodgkin's  disease.     An  inter- 

litiDg  question  arises  whether  real  increase  in  the  lencoeytes  is  the  only  cri- 

:artOD  of  the  existence  of  the  disease.     Thus,  for  instance,  in  the  ease  whose 

tbart  is  given  on  page  73fi.  the  patient  came  under  obser\*ation  in  September, 

lSdO«  with  2,000,000  re<l  blood -cor|iuseles  per  ciibic  millimetre,  30  per  cent 

^■^   ^'  '"Tioglobin.  and  500,000  white  blood-corpuseles  per  cubic  millimetre — a 

ion  of  1  to  4>     As  shown  by  the  chart,  throughout  September,  Octo- 

1^,  XovcmkT.  and  December,  this  ratio  was  maintained.     Early  in  January, 

kodc^r  ta^fttinent  with  arsenic,  the  white  corpuscles  began  to  decrease,  and 

pradimlly,  as  shown  in  the  chari,  the  normal  ratio  was  reached.    At  this  time 

R       '  '    t  be  iaaid  that  the  case  w*as  one  of  lenkiemia  without  increase  in  the 

^  of  leucocytes?    The  lilmxl  examination  showed  that  nucleated  red  eor- 

in  large  numbc^rs  as  well  as  myelocytes,  elements  which  are  but  rarely 

\A  in  normal  blood,  were  still  present  in  numbers  sufficient  to  suggest,  if 

le  piatient  had  come  under  observation  for  the  first  time,  that  leukaemia  might 

r.      In   another  of  our  cases  the  bloorl   became  normal  and    the  spleen 

ifir  disappt»ared  twice  in  one  year  (McOrae).    Altogether  I  have  seen  four 

in  which  the  leucocyte  count  became  normal,  in  three  the  splenic  enlarge- 

^ler^isted. 

Attociatlon  with  other  Diseases, — 'Tuberculosis,  of  which  Dock  has  col- 

2t  eases,  occurs  oceasionallv  without  any  special  influence  on  the  course. 

18 
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Intercurront  infections  are  not  uncoiniiion — influenza,  t)^hoid  fever, 
often  with  remarkable  influence,  particularly  on  the  leucocytes.    In  Dock*s  < 
within  a  couple  of  weeivs  after  an  attack  of  intiuenza  they  fell  from  367,0TO^ 
to  7,500  per  cmm.    Various  other  conditions  inflnenoe  the  disease,  and  the 
excess  of  leucocytes  has  disappeared  after  the  use  of  arsenic,  quinine^  tober- 
culiu.  nuelein,  and  the  X-rays. 

Frognoflis. — Recovery  occasionally  occurs.  A  great  majority  of  the  cases 
prove  fatal  within  two  or  three  years.  Unfavorable  signs  are  a  tendency  to 
haemorrhage*  persistent  diarrhoea^  early  dropsy,  and  high  fever.  Remarkable 
variations  are  displayed  in  the  course,  and  a  transient  improvement  may  take 
place  for  weeks  or  even  months.  The  pure  lymphatic  fonn  seems  to  be  of 
particular  malignancy,  some  cases  proving  fatal  in  from  three  to  eight  week*. 
In  one  of  my  cases  the  leuksemia  lasted  between  eleven  and  twelve  year^.  The 
diagnosis  was  made  by  the  late  \V,  H.  Draper,  and  when  I  saw  the  pstieot, 
ten  years  after  the  onset,  the  cervical,  axillary,  and  inguinal  glands  were  grwtly 
enlarged;  the  leucocytes  were  242,000  per  cubic  millimetre,  above  90  percent 
of  them  being  l\Tnphocytes,  The  longest  course  of  my  hospital  series  of  (Jje 
lymphatic  type  was  three  years,  and  of  the  spleno-myelogenous  about  tSbe  ^ 
same  duration. 

Treatmcnt.^ — Fresh  air,  good  diet,  and  abstention  from  mental  worry  and  j 
care,  are  the  important  general  indications.     The  indicaiio  morbi  can 
met.    There  are  certain  remedies  which  have  an  influence  upon  the  dia 
Of  these,  arsenic,  given  in  large  doses,  is  the  best,     I  have  n*p« 
improvement  under  its  use.    On  the  other  hand,  there  are  curiou  lonil 

in  the  disease,  as  mentioned  above,  which  render  therapeutical  deduction!}  v«y 
fallacious. 

Quinine  may  be  given  in  cases  with  a  malarial  history.  Iron  may  be 
of  value  in  some  cases,  as  may  also  inhalations  of  oxygen.  Treanne^nt  with 
the  X-ray«  should  be  tried.  Some  observers  have  reported  ^evy  go^wl  result*. 
Personally,  I  have  not  seen  any  very  striking  improvement. 

Excision  of  the  leukaemic  spleen  has  been  performed  43  tinien,  with  % 
recoveries  (J.  C.  Warren). 

Chloroma  is  a  rare  form  of  leukaemia  in  which  there  is  a  tumor-like  hype^ 
plasia  of  the  bone-marrow  with  growths  of  a  greenish  color  (**  green  cancer*^) 
in  the  bones,  particularly  of  the  head  and  orbit,  and  in  the  organs.    There  fa 
anaemia  and  marked  leukaemia.     Dock  has  collected  22  cases  rei         '    inct" 
18S)3.     The  chief  symptoms  are  progressive  weakness,  pallor,  e\  nm 

with  the  tumor  formations.     Sometimes  there  are  skin  eruptions,  in  Hnuih 
weirs  case  of  a  greeniBh  color.    The  cause  of  the  remarkable  color  is  ur 


ni.    HODQKIN'S   DISEASE. 

Definition. — An  affection  characterized  by  progressive  enlargement  of  thf 
hmphatic  glands  (beginning  usually  on  one  side  of  the  neck)  and  »pleen«  with 
the  formation  in  the  liver,  spleen,  lungi?,  and  other  organs  of  nndtilar  growths 
associated  with  a  secondary  auiemia.  without  leukaemia, 

Hodgkin,  in  1S32,  recorded  a  series  of  cases  of  enlargement  of  the  Ijm- 
phatic  glands  and  spleen.    As  with  Addison's  disease,  to  Wilks  we  o«s  % 
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ear  conception  of  the  affection  with  which  he  associated  the  name  of  the 
Lstinguished  morbid  anatomist  of  Guy^s  Hospital.* 

Clinically  the  cases  resemble  certain  forms  of  leukaemia,  l3rmpho-sarcoma, 
ad  lymphatic  tuberculosis;  some  recent  writers  even  deny  the  existence  of 
separate  malady,  Hodgkin's  disease. 

Ikfany  names  have  been  given  to  the  condition — anaemia  lymphatica 
Wilks),  ad^nie  (Trousseau),  pseudo-leukaemia  (Cohnheim),  and  generalized 
inphadenoma. 

The  names  malignant  lymphoma  (Billroth)  and  lympho-sarcoma  have 
[so  been  given  to  a  form  of  progressive  enlargement  of  the  lymph-glands, 
lit  they  should  be  restricted  to  primary  sarcoma  of  these  structures,  a  very 
ifferent  affection  anatomically,  though  clinically  it  may  resemble  Hodgkin's 
isease. 

Etiology. — A  majority  of  the  cases  occur  in  young  persons.  Of  43  cases 
)llected  by  Mitchell  Clark,  37  were  in  males.  Ten  occurred  below  ten  years 
f  age  and  33  below  the  fortieth  year.  Heredity,  syphilis,  and  tuberculosis  are 
oubtf ul  factors.  Local  irritation  about  the  throat  and  mouth — ^regions  drain- 
ig  into  the  cervical  glands— often  precedes  the  onset  of  the  swelling  (Trous- 
jau).  The  true  nature  of  the  disease  is  imknown.  Certain  features  suggest 
lat  it  may  be  an  acute  infection — ^the  rapidly  fatal  course  of  some  cases,  the 
requency  with  which  the  disease  starts  in  the  cervical  glands,  and  the  not 
ifrequent  preliminary  involvement  of  the  tonsils,  the  gradual  extension  from 
ae  gland-group  to  another,  and  the  recurring  exacerbations  of  fever.  A  pos- 
ble  instance  of  direct  infection  is  quoted  by  Murray  in  Allbutf s  system, 
te  results  of  bacteriological  study  are  as  yet  imcertain. 

Relation  to  Malignant  Disease. — Much  confusion  has  come  from  the 
se  of  the  terms  lympho-sarcoma  and  malignant'  lymphoma  to  designate  cases 
f  Hodgkin's  disease.    The  two  conditions  are  quite  different.    We  know  of 

0  malignant  growth  the  metastases  of  which  occur  in  one  form  of  tissue  only, 
arcoma  invades  the  capsule  of  the  gland  and  the  adjacent  textures,  and 
oes  not  limit  its  extension  from  one  gland-group  to  another.  Histologically 
lere  are  radical  differences  between  lympho-sarcoma  and  Hodgkin's  disease. 

Relation  to  Tuberculosis. — Of  late  the  view  has  been  advanced  that 
[odgkin's  disease  is  only  a  peculiar  form  of  l3rmphatic  tuberculosis,  a  view 
ipported  by  Sternberg,  Crowder,  Musser,  Sailer,  and  others.  There  is  an 
3ute  tuberculous  adenitis  and  a  chronic  form  (see  p.  306),  either  of  which 
lay  closely  resemble  Hodgkin's  disease.  The  statement  of  the  relationship  is 
ised  upon  (1)  the  presence  of  tubercle  bacilli  in  the  glands  in  a  certain 
umber  of  cases  of  Hodgkin's  disease,  and  (2)  the  successful  inoculation  of 
aimals,  even  when  the  glands  did  not  show  tubercle  bacilli  microscopically, 
pposed  to  this  are  the  facts  that  (1)  in  a  large  majority  of  all  cases  bacilli 
re  not  present  in  the  glands,  and  the  inoculation  experiments  are  negative 
Westphal) ;  (2)  the  histological  changes  in  the  glands  in  Hodgkin's  disease 
re  specific  and  distinctive  (Reed) ;  (3)  the  tuberculin  test  in  typical  cases 
f  the  disease  is  negative  (Reed)  ;  and  (4)  the  tuberculosis  when  present  is 

1  many  cases,  at  least,  a  terminal  infection. 

*  Students  have  now  easy  access  to  the  original  account  (which  appeared  in  the  Trans- 
itions of  the  Royal  Med.  and  Chirur.  Society,  1882),  in  the  New  Sydenham  Society  Memoirs, 
102. 
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Morbid  Anatomy* — The  superficial  lymph-glands  are  found  moft 
sively  involved,  and  from  the  cervical  groups  they  form  eontinuous  chain^i  unit- 
ing the  mediastinal  and  axillary  glands.  The  masses  may  pass  beneath  the  p«>' 
toral  muscles  and  even  beneath  the  scapuhe.  Of  the  internal  glands,  xho^ 
of  the  thorax  are  most  often  affected,  and  the  tracheal  and  broncliiai  gTmi\4 
may  form  large  masses.  The  trachea  and  the  aorta  with  its  branches  m«v  ^xs 
completely  surrounded ;  the  veins  may  be  compressed,  rarely  tlie  aorta  itselL^ 
The  masses  perforate  the  sternum  and  invade  the  lung  deeply.  The  rrtw 
peritoneal  glands  may  form  a  eontinuous  chain  from  the  diaphragni  to  t] 
inguinal  canals.  They  may  compress  the  ureters,  the  lumbar  and  sucrtl 
nerves,  and  the  iliac  veins.  They  may  adhere  to  the  broad  ligament  and  t 
uterus  and  simulate  fibroids.  At  an  early  stage  the  glands  are  soft  and  elaitic 
later  they  may  become  firm  and  hard.  Fusion  of  contiguous  glands  doe?  in 
often  occur,  and  they  tend  to  remain  discrete,  even  after  att^aining  a  large  nii>L' 
The  capsule  is  not  infiUrated,,  nor  are  adjacent  tissues  invaded.  On  «ectino  {h* 
gland  presents  a  grayish-white  semi* translucent  appearance,  broken  by  intsf- 
secting  strands  of  fibrous  tissue;  there  is  no  caseation  or  no<Tosis  tmleiv  * 
secondary  infection  has  occurred.  M 

The  spleen  is  enlarged  in  75  per  cent  of  the  cases;  in  young  children  ibeW 
enlargement  may  be  great,  but  the  organ  rarely  reaches  the  size  of  the  splett 
in  ordinary  leukaemia.    In  more  than  half  of  the  cases  lymphoid  growthii  ire 
present. 

The  marrow  of  the  long  bones  may  be  converted  into  a  rich  lymphiud 
tissue.  The  lymphatic  structures  of  the  tonsillar  ring  and  of  the  intestioai 
may  show  marked  hyperplasia.  The  liver  is  often  enlarged,  and  may  preieDl 
gcattered  nodular  tumors,  which  may  also  occur  in  the  kidneys. 

Histology. — The  study  of  D.  il.  Reed,*  from  the  laboratory  of  my  eol- 
Icague,  Dr,  Welch,  suggests  that  there  is  a  specific  histological  picro^^  tfl 
llodgkin*s  disease  characterized  by  (1)  proliferation  of  the  endothelial  ttSki 
reticular  cells;  (2)  the  formation  of  lymphoid  cells  (uniform  in  size  aad 
shape)  from  the  mother  cells  of  the  lymph-nodes  and  from  the  endothdiil 
cells  of  the  reticulum  ;  (3)  characteristic  giant  cells^  formed  from  proliferatifl( 
endothelial  cells,  which  differ  from  the  giant  cells  of  tuberculosis;  (4)  gfwt 
proliferation  of  the  connective-tissue  stroma  leading  to  fibrosis;  and,  laslly* 
tMisinophile  cells,  which  form  a  marked  feature  in  a  large  proportion  of  tb 
cases.  The  metastatic  nodules  present  the  same  structure  as  the  glandular 
growths. 

When  tuberculosis  occurs  as  a  secondary  infection  the  two  processM  iDit 
he  readily  differentiated  in  sections  of  the  glands. 

Symptoms.— Enlargement  of  the  glands  on  one  side  of  the  neck  is  iw»* 
ally  the  first  s}Tnptom.  Ft  is  rare  that  other  superficial  groups  or  the  deej*^ 
glands  are  first  attacked,  A  chronic  tonsillitis  may  precede  the  onsrt- 
Months,  or  even  several  >*ear8,  may  elapse  before  the  glands  on  the  other  §i* 
of  the  neck  or  in  the  axilla  are  involved.  Usually  there  is  a  progrnw" 
growth,  until  quite  large  groups  are  formed,  in  which,  however,  the  lodtviJial 
glands  may  be  felt.  There  is  not  often  any  pain.  The  inguinal  glaofb  fl^f 
soon  be  involved  and  grow  rapidly,  but  in  many  cases  they  do  not  rradJ  ^ 
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ize  of  the  cervical  groups.  During  what  may  be  called  the  first  stage  of  the 
lisease  the  patient's  general  condition  is  good.  It  may  be  many  months  before 
he  internal  lymph-glands  become  involved,  and  they  may  never  enlarge  suflB- 
iently  to  cause  symptoms.  The  spleen  enlarges  in  a  majority  of  cases.  In 
are  instances  the  lymphoid  tumors  may  be  felt  on  the  surface  of  the  enlarged 
iver  and  spleen. 

As  the  disease  advances  the  symptoms  fall  into  two  groups — ^those  due 
o  pressure  of  the  enlarged  glands,  and  the  progressive  cachexia.  The  axillary 
groups  may  cause  swelling  and  pain  in  the  hands  and  arms.  The  inguinal 
flands  may  press  on  the  nerves  and  cause  great  pain,  with  swelling  of  the  feet, 
nvolvement  of  the  mediastinal  glands  is  indicated  by  paroxysmal  cough, 
attacks  of  pain,  dyspnoea,  and  sometimes  most  intense  cyanosis  of  the  upper 
»art  of  the  body.  Pleural  effusion,  disturbed  heart  action,  and  pupillary 
hanges  are  rarer  events.  The  cases  with  paraplegia  from  invasion  of  the 
pine  and  the  cord,  are,  as  a  rule,  lympho-sarcoma. 

The  general  symptoms  of  the  disease  are : 

Anemia  of  a  secondary  type,  not  marked  at  first,  and  even  in  the  later 
tages  the  red  corpuscles  rarely  fall  below  2,000,000  per  cubic  millimetre.  The 
eucocytes  may  be  normal  in  number  or  there  may  be  an  early  leucocytosis,  or 
it  any  time  during  the  course  there  may  be  a  transient  increase.  The  small 
Qononuclear  forms  may  be  relatively  increased.  In  very  rare  instances  a  ter- 
ninal  leukaemia  occurs,  but,  as  C.  F.  Martin  suggests,  these  cases  may  be  true 
eukaemia  from  the  start. 

Fever. — A  majority  of  the  cases  present  (1)  a  slight  irregular  fever; 
[2)  later  in  the  disease  there  may  be  a  daily  rise  of  three  or  four  degrees, 
ometimes  with  a  chill  and  sweat;  (3)  in  a  few  rare  instances  Pel  has  de- 
cribed  remarkable  periods  of  fever  of  ten  to  fourteen  days'  duration,  alter- 
lating  with  intervals  of  complete  apyrexia.  They  occurred  in  two  of  my  cases. 
Cbstein  described  it  as  a  form  of  chronic  recurring  fever.  It  is  probably  due 
0  an  intercurrent  infection. 

Cachexia. — A  remarkable  grade  of  emaciation  ultimately  follows,  associ- 
ted  with  great  asthenia,  and  sometimes  anasarca  from  the  anaemia. 

Bronzing  of  the  skin  may  occur,  apart  from  the  use  of  arsenic.  An  obsti- 
late  pruritus  and  recurring  boils  may  add  to  the  patient's  distress. 

Diagnosis. — (a)  Tuberculosis. — It  is  not  sufficiently  recognized  that  there 
.re  both  acute  and  chronic  forms  of  general  tuberculous  adenitis  (see  p.  306), 
•ut  such  cases  do  not  often  present  difficulty  in  diagnosis.  In  the  case  of 
nlargement  of  the  glands  on  one  side  of  the  neck  beginning  in  a  young  per- 
on,  it  is  often  not  at  all  easy  to  determine  whether  the  disease  is  tuberculosis 
r  beginning  Hodgkin's  disease.  Two  points  should  be  decided.  First,  under 
ocaine  one  of  the  small  glands  of  the  affected  side  should  be  excised  and  the 
tructure  carefully  studied  in  the  light  of  Dr.  Reed's  recent  observations-  The 
listological  changes  differ  markedly  in  Hodgkin's  disease  from  those  in  tuber- 
ulosis.  Secondly,  tuberculin  should  be  used  if  the  patient  is  afebrile.  In 
arly  tuberculosis  of  the  glands  of  the  neck  the  reaction  is  prompt  and  decisive. 
?he  large  experience  on  this  point  in  the  wards  of  my  colleague,  Halsted,  is 
onclusive  as  to  the  efficiency  (and  the  harmlessness)  of  the  method.  In  the 
ater  stages,  when  many  groups  of  glands  are  involved  and  the  cachexia  is  well 
dvanced,  the  tuberculin  reaction  may  be  present  in  Hodgkin's  disease,  but 
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even  then  the  histolo^cal  changes  are  distinctive.  Other  points  to  be  notud 
the  tendency  in  the  tuberculous  adenitis  to  coalescence  of  the  glands,  adbesioii 
to  the  nkin,  with  suppuration,  etc.,  and  the  liability  to  tuberculosis  of  the  ln&g 
or  pleura, 

(6)  Leukjsmia,— As  a  rule,  the  hlotxl  examination  gives  the  diagnosis  at 
a  glance*  as  Jlodgkin's  disease  pre^ent^  only  a  slight  leueocjtosifl.  A  dif- 
ficulty arisen  only  in  those  rare  instances  of  leukaemia,  usually  the  acute  lym* 
phatic  form,  in  which  the  leucocytes  gradually  decrease  or  in  which  the  number 
for  a  time  may  become  normal.  Histologically  there  are  striking  diffen^ncrs 
between  the  structure  of  the  glands  in  the  two  conditions. 

(c)  Lympho-sarcoma. — Clinically  the  cases  may  resemble  Hodgkin's  dbt- 
ease  very  closel}^  and  in  the  literature  the  two  diseases  have  been  confounded. 
The  glands,  as  a  rule,  form  larger  masses,  the  capsules  are  involved,  ami 
adjacent  structures  are  attacked.  Pressure  signs  in  the  chest  and  alMlomrii  in 
much  more  common  in  lyrapho-sarcoma.  But  the  easieist  and  moBt  satisfactory 
mode  of  diagnosis  is  examination  of  sections  of  a  gland »  as  the  structum  i*  ten 
different  from  that  seen  in  Hodgkin's  disease.  The  blood  condition,  the  type 
of  fever,  etc.,  need  a  more  careful  study  in  this  group  of  cases. 

Course. — There  are  acute  cases  in  which  the  enlargements  spread  rapidly 
and  death  follows  in  three  or  four  months.  As  a  rule,  the  disease  lasts  Ut 
two  or  three  years.  Remarkable  periods  of  quiescence  may  occur,  in  which  the 
glands  diminish  in  size,  the  fever  disappears,  and  the  general  condition  hn* 
proves.  Even  a  large  group  of  glands  may  almost  completely  disappear,  or 
a  tumor  mass  on  one  side  of  the  neck  may  subside  while  the  inguinal  glan*!* 
are  enlarging.  Usually  a  cachexia  with  ana}mia  and  swelling  of  the  feet  pre- 
cedes death,  A  fatal  event  may  occur  early  from  great  enlargement  ot  the 
mediastinal  glands. 

Treatment. — When  the  glands  are  small  and  limited  to  one  side  of  tte 
neck,  operation  should  be  advised  ;  even  when  both  sides  of  the  neck  mre  to* 
volved,  if  there  are  no  signs  of  mediastinal  growth,  operation  i^  ju^tifiahf?^ 
The  course  of  the  disease  may  be  delayed,  even  if  cure  does  not  fi>lhn^ 

There  is  a  possibilit}'  that  the  X-rays  may  do  good  in  selected  c^sm.  lct- 
tainly  the  glands  have  been  reduced  in  size,  but  I  know  of  no  caae  in  whick 
complete  cure  has  been  reported.  Local  treatment  of  the  glands  mctoB  lo  d^ 
but  little  good. 

Arsenic  is  the  only  drug  which  has  a  positive  value  in  the  diaomi  li 
some  coses  the  effects  on  the  glands  are  striking.  It  may  be  given  in  tbefbm 
of  Fowler's  solution  in  increasing  doses.  Recoveries  have  been  reported  (?)> 
Ill  effects  from  the  larger  doses  are  rare.  Peripheral  neuritis  foUowi^d  tfcf 
use  of  3  iv,  5j\  m  xviij  during  a  period  of  less  than  three  months.  PhnspAionii 
is  recommended  by  Gowers  and  Broadbent,  and  may  be  tried  if  arseine  fa  WfM 
well  borne.  Quinine,  iron,  and  cod -liver  oU  are  useful  as  tonics,  ftaf  ^ 
pressure  pains  morphia  should  1m?  tfiven. 

rV.     PUUPXTEA. 

Strictly  speaking,  purpura  is  a  symptom,  not  a  diseaae;  but  undtff  ^ 
term  are  conveniently  arranged  a  number  of  affections  charaeterizjed  by  eft»^' 
aaations  of  the  blood  into  the  skin.    In  the  present  state  of  otir  knovMgt  < 
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satisfactory  classification  can  not  be  made.  Excluding  symptomatic  purpura, 
W.  Koch  groups  all  forms,  including  haemophilia,  under  the  designation 
hcBtnorrhagic  diathesis,  believing  that  intermediate  forms  link  the  mild  pur- 
pura simplex  and  the  most  intense  purpura  haemorrhagica ;  while  F.  A.  HoflE- 
mann  considers  them  all  (except  haBmophilia)  under  the  heading  morbus 
maculosus.  The  purpuric  spots  vary  from  1  to  3  or  4  mm.  in  diameter.  When 
small  and  pin-point-like  they  are  called  petechisB ;  when  large,  they  are  known 
as  ecchymoses.  At  first  bright  red  in  color,  they  become  darker,  and  gradually 
fade  to  brownish  stains.    They  do  not  disappear  on  pressure. 

In  all  cases  of  purpura  the  coagulation  time  of  the  blood  should  be  esti- 
mated (Wright) ;  the  coagulometer  is  a  useful  clinical  instrument  for  the  pur- 
pose. Normal  blood  clots  in  the  tubes  in  from  three  to  five  minutes.  In  some 
forms  of  purpura  the  coagulation  time  is  retarded  to  ten  or  fifteen  minutes, 
and  in  haemaphilia  it  has  been  delayed  to  fifty  minutes. 

The  following  is  a  provisional  grouping  of  the  cases : 

Symptomatic  Purpura. — (a)  Infectious. — In  pyaemia,  septicaemia,  and 
malignant  endx)carditis  (particularly  in  the  last  affection),  ecchymoses  may 
be  very  abimdant.  In  typhus  fever  the  rash  is  always  purpuric.  Measles,  scar- 
let fever,  and  more  particularly  small-pox  and  cerebro-spinal  fever,  .have  each  a 
variety  characterized  by  an  extensive  purpuric  rash. 

(6)  Toxic. — The  virus  of  snakes  produces  with  great  rapidity  extrava- 
sation of  blood — a  condition  which  has  been  very  carefully  studied  by  Weir 
Mitchell.  Certain  medicines,  particularly  copaiba,  quinine,  belladonna,  mer- 
cury, ergot,  and  the  iodides  occasionally,  are  followed  by  a  petechial  rash. 
Purpura  may  follow  the  use  of  comparatively  small  doses  of  iodide  of  potas- 
sium. It  is  not  a  very  common  occurrence,  considering  the  great  frequency 
with  which  the  drug  is  employed.  A  fatal  event  may  be  caused  by  a  smaU 
amount,  as  in  a  case  reported  by  Stephen  Mackenzie  of  a  child  which  died  after 
a  dose  of  2^  grains.  An  erythema  may  precede  the  haemorrhage.  It  is  not 
always  a  simple  purpura,  but  may  be  an  acute  febrile  eruption  of  great  inten- 
sity. In  September,  1894,  a  man  aged  forty-eight  was  admitted  imder  my 
care  with  arterio-sclerosis  and  dropsy.  The  latter  yielded  rapidly  to  digitalis 
and  diuretin.  When  convalescent  he  was  ordered  iodide  of  potassium  in  10- 
grain  doses  three  times  a  day,  and  took  in  fourteen  days  420  grains.  He  had 
high  fever,  coryza,  swelling  of  the  throat,  and  the  most  extensive  purpura 
over  the  whole  body.  I  saw  in  an  adult  an  extensive  purpura  of  the  skin  of  the 
legs  follow  the  taking  of  60  grains  of  the  drug  in  four  doses.  Under  this 
division,  too,  comes  the  purpura  so  often  associated,  with  jaundice. 

(c)  Cachectic. — Under  this  heading  are  best  described  the  instances  of 
purpura  which  occur  in  the  constitutional  disturbance  of  cancer,  tuberculosis, 
Hodgkin's  disease,  Bright's  disease,  scurvy,  and  in  the  debility  of  old  age.  In 
these  cases  the  spots  are  usually  confined  to  the  extremities.  They  may  be  very 
abundant  on  the  lower  limbs  and  about  the  wrists  and  hands.  This  constitutes, 
probably,  the  commonest  variety  of  the  disease,  and  many  examples  of  it  can 
be  seen  in  the  wards  of  any  large  hospital. 

{d)  Neurotic. — One  variety  is  met  with  in  cases  of  organic  disease.  It 
is  the  so-called  myelopathic  purpura,  which  is  seen  occasionally  in  locomotor 
ataxia,  particularly  following  attacks  of  the  lightning  pains  and,  as  a  rule, 
involving  the  area  of  the  skin  in  which  the  pains  have  been  most  intense. 
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Cases  have  been  met  with  also  in  acute  myelitis  aiid  in  transverse  my 
and  occasionally  in  severe  neuralgia.    Another  fomi  is  the  remarkable  hy*tiai* 
cal  condition  in  which  stigmata,  or  bleeding  points,  appear  open  the  ftkin, 

(e)  Mechanical. — This  variety  is  most  frequently  seen  in  venous  staj^i* 
of  any  form,  as  in  the  paroxysms  of  whoop*mg-cough  and  in  epilepsy  aoil 
al>out  tij^ht  bandages. 

Arthritic.^This  form  is  characterized  by  involvement  of  the  joints.  It 
is  usually  known,  therefore,  as  rheumatic,  though  in  reuHty  the  evidence  iip>on 
which  this  view  is  basetl  is  not  conclusive.  Of  200  cases  of  purpura  anaiyzed 
by  Stephen  Mackenzie,  61  had  a  history  of  rheuinatisra.  For  the  pre^jent  it 
seems  more  satisfactory  to  use  the  designation  arthritic.  Three  groups  of 
cases  may  be  recognized : 

(a)  PURruKA  Simplex. — A  mild  form,  often  known  as  purpura  simplex, 
seen  most  commonly  in  children,  in  whom,  with  or  without  articular  pain,  ft 
crop  of  purpuric  spots  appears  ujion  the  legs,  less  commonly  upon  the  tnink 
and  arms.  As  pointed  out  by  Graves,  this  form  is  not  infretjuently  as!H)eiated 
with  diarrhcea.  The  disease  is  seldom  severe.  There  may  be  loss  of  appetite, 
and  slight  anaemia.  Fever  is  not^  as  a  rule,  present,  and  the  patients  gel  well 
in  a  week  or  ten  days.  Usually  regarded  as  rheumatic,  and  certainly  asso- 
ciated, in  sdnje  instances^  with  undoubted  rheumatic  manifestations^  yet  in  a 
majority  of  the  patients  the  arthritis  is  slighter  than  in  the  ordinary  rbeuini- 
tism  of  children,  and  no  other  manifestations  are  present. 

(b)  PuHPURA  (Peuosis)  Rueumatica  (Schdnlein's  Disease), — Thk  ri- 
markable  affection  is  characterized  by  multiple  arthritis,  and  an  eruption 
which  varies  greatly  in  character,  sometimes  purpuric,  more  commonly  asso- 
ciated with  urticaria  or  WMth  erythema  exudailvum.  The  disease  is  nios^ 
common  in  males  between  the  ages  of  twenty  and  thirty.  It  not  inf n**juentlj 
sets  in  with  sore  throat,  a  fever  from  101^  to  103**,  and  articular  pains.  The 
rash^  which  makes  its  appearance  first  on  the  legs  or  alxmt  the  affected  joints 
may  be  a  simple  purpura  or  may  show  ordinary'  urticarial  wheals.  In  other 
instances  there  are  nodular  infiltrations,  not  to  be  distinguished  from  erTthemii 
nodosum.  The  combination  of  wheals  and  purpura,  the  purpura  urticans,  i* 
very  distinctive.  Much  more  rarely  vesication  is  met  w^ith,  the  >ftocallcd 
pemphigoid  purpura.  The  amount  of  o^'dema  is  variable:  occasionally  ft  w 
excessive.  In  one  case,  which  I  saw  in  Montreal  with  Molson,  the  chin  anJ 
lower  lip  were  enormously  swollen,  tense,  glazed,  and  deeply  ecehynnotic*  Tbe 
eyelids  were  swollen  and  purpuric,  while  scattered  over  the  cheeks  and  aboat 
the  joints  were  numerous  spots  of  purpura  urticans.  These  are  the  casein  which 
have  been  described  as  febrile  purpuric  cede  ma.  The  temperature  rang(^«  li 
mild  cases,  is  not  high,  but  may  reach  102°  or  103*'. 

The  urine  is  sometimes  reduced  in  amount  and  may  be  albuminous.  Tte 
joint  affections  are  usually  slight,  though  associated  with  much  pain,  pi^ 
ticularly  as  the  rash  comes  out.  Relapses  may  occur  and  tJie  disesM  totf 
return  at  tlie  same  time  for  several  years  in  succession. 

The  diagnosis  of  Schonlein*s  disease  offers  no  difficulty.    The  ftJW)ciati<Jfi 
of  multiple  arthritis  with  purpura  and  urticaria  is  verv^  characteristic.    In  i 
ca^  which  I  saw  with  Musser  there  was  endo-pericarditis,  and  the  t]i] 
at  first  arose  whether  the  patient  had  malignant  endtx^arditi?^  with  eiti 
cutaneous  infarcts. 
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Schonlein^s  peliosis  is  thought  by  most  writers  to  be  of  rheumatic  origin, 
id  certainly  many  of  the  cases  have  the  characters  of  ordinary  rheumatic 
jver,  pliLS  purpura.  By  many,  however,  it  is  regarded  as  a  special  affection, 
f  which  the  arthritis  is  a  manifestation  analogous  to  that  which  occurs  in 
Hemophilia  and  in  scurvy.  The  frequency  with  which  sore  throat  precedes 
le  attack,  and  the  occasional  occurrence  of  endocarditis  or  pericarditis,  are 
irtainly  very  suggestive  of  true  rheumatism. 

The  cases  usually  do  well,  and  a  fatal  event  is  extremely  rare.  The  throat 
Tnptoms  may  persist  and  give  trouble.  In  two  instances  I  have  seen  necrosis 
id  sloughing  of  a  portion  of  the  uvula. 

(c)  Purpura,  Erythema,  and  Urticaria  with  Visceral  Lesions. — 
his  variety,  seen  chiefly  in  children,  is  characterized  by  (1)  relapses  or  recur- 
jnces,  often  extending  over  several  years;  (2)  cutaneous  lesions,  which  may 
3  simple  purpura,  purpura  urticans,  urticaria,  angio-neurotic  oedema,  and 
ythema  in  all  its  multiform  varieties;  in  successive  attacks  the  skin  lesions 
lay  vary  greatly;  (3)  gastro-intestinal  crises — ^pain,  vomiting,  and  diarrhoea; 
i)  joint  pains  or  swelling,  often  trifling;  (5)  haemorrhages  from  the  mucous 
lembranes;  (6)  enlargement  of  the  spleen;  (7)  nephritis,  which  is  the  most 
jrious  feature  and  the  most  frequent  cause  of  death.  The  cases  with  colic 
ad  purpura  are  often  spoken  of  as  Henoch's  purpura,  but  the  skin  lesion  is 
3ry  variable.  The  whole  group  of  symptoms  is  really  a  manifestation  of  an  as 
it  unknown  mischief,  which  at  one  time  attacking  the  skin  causes  any  of  the 
lanifestations  of  the  erythema  group,  from  simple  purpura  to  angio-neurotic 
dema,  attacking  the  intestines  or  stomach  causes  vomiting,  colic,  or  bleeding, 
r  attacking  the  kidneys  an  acute  and  sometimes  fatal  nephritis.  (For  a  study 
P  twenty-eight  cases  see  American  Journal  of  Medical  Sciences,  January, 
904.) 

Purpura  Hsemorrhagica. — Under  this  heading  may  be  considered  the  cases 
f  very  severe  purpura  with  haemorrhages  from  the  mucous  membranes.  The 
lection,  known  as  the  morbus  maculosus  of  Werlhof,  is  most  commonly  met 
ith  in  young  and  delicate  individuals,  particularly  in  girls;  but  cases  are 
escribed  in  which  the  disease  has  attacked  adults  in  full  vigor.  After  a 
}w  days  of  weakness  and  debility,  purpuric  spots  appear  on  the  skin  and 
ipidly  increase  in  numbers  and  size.  Bleeding  from  the  mucous  surfaces  sets 
I,  and  the  epistaxis,  haematuria,  and  haemoptysis  may  cause  profound  anaemia, 
hart  XX  illustrates  the  rapidity  with  which  anaemia  is  produced  and  the 
radual  recovery.  Death  may  take  place  from  loss  of  blood,  or  from  haemor- 
lage  into  the  brain.  Slight  fever  usually  accompanies  the  disease.  In  favor- 
>le  cases  the  affection  terminates  in  from  ten  days  to  two  weeks.  There  are 
Lstances  of  purpura  haemorrhagica  of  great  malignancy,  which  may  prove 
ital  within  twenty-four  hours — purpura  fulminans.  This  form  is  most  com- 
Lonly  met  with  in  children,  and  is  characterized  chiefly  by  cutaneous  haemor- 
lages,  and  death  may  occur  before  any  bleeding  takes  place  from  the  mucous 
lembranes. 

In  the  diagnosis  of  purpura  haemorrhagica  it  is  important  to  exclude 
;urvy,  which  may  be  done  by  the  consideration  of  the  previous  health,  the 
rcurastances  under  which  the  disease  occurs,  and  by  the  absence  of  swelling 
f  the  gums.  The  malignant  forms  of  the  fevers,  particularly  small-pox  and 
leasles,  are  distinguished  by  the  prodromes  and  the  higher  temperature. 
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Treatment. — In  s3rmptomatic  purpura  attention  should  be  paid  to  the  con- 
ditions  under  which  it  occurs,  and  measures  should  be  employed  to  iucrea^ 

the  strength  and  to  restore  a  normal  blood  condition-    Tonics*  good  food.  auJ 
fresh  air  meet  these  indications.     In  the  simple  purpura  of  children,  or  that 
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associated  with  slight  articular  trouble,  arsenic  in  full  doses  should  be  givciL 
No  good  is  obtained  from  the  small  doses,  but  the  Fowlers  solution  should  be 
pushed  freely  until  physiological  effects  are  obtained.  In  peliosis  rheumalicsi 
the  sodium  salicylate  may  be  given,  but  with  discretion.  1  eoafei^s  not  » 
have  seen  any  special  control  of  the  hsemorrhages  by  this  remeily* 

Aromatic  sulphuric  acid,  ergot,  turpentine,  acetate  of  lead,  or  tannic  wi<l 
gallic  acids,  may  be  given,  and  in  some  indtanc^s  they  seem  to  check  the  blotsi- 
ing.  Oil  of  turpentine  is  perhaps  the  best  remedy,  in  10  or  15  minima  do6<f 
three  or  four  times  a  day.  Wright,  of  Netley,  advises  the  »se  of  call 
chloride  jn  20-grain  doses  four  times  a  day  (for  three  or  four  dayi) 
increase  the  coagulability  of  the  blood.  In  bleeding  from  the  mouthy  gums, 
and  nose,  the  inhalation  of  carbon  dioxide,  irrigations  with  ^-per-csent  gelatin 
solution,  and  adrenalin  should  be  tried.  The  last  remedy  ha^^  often  acted 
promptly. 


HJSMOPHIUA.  747 


,  H-SMORRHAGIC  DISEASES  OF  THE  NeW-BORN. 

1.  Syphilis  Hsemorrhagica  Neonatorum. — The  child  may  be  bom  healthy, 
or  there  may  be  signs  of  haemorrhage  at  birth.  Then  in  a  few  days  there 
are  extensive  cutaneous  extravasations  and  bleeding  from  the  mucous  sur- 
faces and  from  the  navel.  The  child  may  become  deeply  jaundiced.  The 
post  mortem  shows  numerous  extravasations  in  the  internal  organs  and  exten- 
sive sjrphilitic  changes  in  the  liver  and  other  organs. 

2.  Epidemic  Hsemoglobinnria  {WinckeVs  Disease), — Haemoglobinuria  in 
the  new-bom,  which  occasionally  occurs  in  epidemic  form  in  Ijdng-in  insti- 
tutions, is  a  very  fatal  affection,  which  sets  in  usually  about  the  fourth  day 
after  birth.  The  child  becomes  jaundiced,  and  there  are  marked  gastro-intes- 
tinal  symptoms,  with  fever,  jaundice,  rapid  respiration,  and  sometimes  cyano- 
sis. The  urine  contains  albumin  and  blood-coloring  matter — ^methsBmoglobin. 
The  disease  has  to  be  distinguished  from  the  simple  icterus  neonatorum,  with 
which  there  may  sometimes  be  blood  or  blood-coloring  matter  in  the  urine. 
The  post  mortem  shows  an  absence  of  any  septic  condition  of  the  umbilical 
vessels,  but  the  spleen  is  swollen,  and  there  are  punctiform  haemorrhages  in 
different  parts.  Some  cases  have  shown  in  a  marked  degree  acute  fatty  degen- 
eration of  the  internal  organs — the  so-called  Buhl's  disease. 

3.  Morbus  Maculosus  Neonatorum. — Apart  from  the  common  visceral 
haemorrhages,  the  result  of  injuries  at  birth,  bleeding  from  one  or  more  of 
the  surfaces  is  a  not  uncommon  event  in  the  new-bom,  particularly  in  hos- 
pital practice.  Forty-five  cases  occurred  in  6,700  deliveries  (C.  W.  Townsend). 
The  bleeding  may  be  from  the  navel-  alone,  but  more  commonly  it  is  general. 
Of  Townsend's  50  cases,  in  20  the  blood  came  from  the  bowels  (melama  neo- 
natorum), in  14  from  the  stomach,  in  14  from  the  mouth,  in  12  from  the  nose, 
in  18  from  the  navel,  in  3  from  the  navel  alone.  The  bleeding  begins  within 
the  first  week,  but  in  rare  instances  is  delayed  to  the  second  or  third.  Thirty- 
one  of  the  cases  died  and  19  recovered.  The  disease  is  usually  of  brief  dura- 
tion, death  occurring  in  from  one  to  seven  days.  The  temperature  is  often 
elevated.  The  nature  of  the  disease  is  unknown.  As  a  rule,  nothing  abnor- 
mal is  found  post  mortem.  The  general  and  not  local  nature  of  the  affection, 
its  self-limited  character,  the  presence  of  fever,  and  the  greater  prevalence 
of  the  disease  in  hospitals,  suggest  an  infectious  origin  (Townsend).  The 
bleeding  may  be  associated  with  intense  haematogenous  jaundice.  Not  every 
case  of  bleeding  from  the  stomach  or  bowels  belongs  in  this  category.  Ulcers 
of  the  oesophagus,  stomach,  and  duodenum  have  been  found  in  the  new-bom 
dead  of  melcena  neonatorum.  The  child  may  draw  the  blood  from  the  breast 
and  subsequently  vomit  it.  In  the  treatment  the  external  warmth  must  be 
maintained,  and  in  feeble  infants  the  couveuse  may  be  used.  Camphor  is 
recommended,  ergotin  hypodermically,  and  the  suprarenal  extract. 

V.    HiEMOPHILIA. 

Definition. — A  constitutional  fault,  hereditary  or  acquired,  characterized 
by  a  tendency  to  uncontrollable  bleeding,  either  spontaneous  or  from  slight 
wounds,  sometimes  associated  with  a  form  of  arthritis.  The  coagulation  time 
of  the  blood  is  usually  much  retarded. 
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Tlie  fact  that  fatal  hi^morrhage  might  occur  from  ^slight,  trifling  woondr 
had  been  known  for  centxiries.  Fordyee.  in  1784,  recognized  the  herwhUiy 
nature,  and  early  in  the  last  century  described  the  American  bleeder  famili^L 
Buel,  Otto,  Hay,  Coales,  and  others  in  America  published  i^imilar  reports.  The 
disease  is  considered  at  length  in  the  monographs  of  Legg  and  Grandidier,  noJ 
recently  by  Stempel. 

Etiology* — In  a  majority  of  cases  the  disposition  is  hereditary.  In  the 
Appleton-Svrain  family,  of  Heading,  Mass.,  there  have  been  ca^es  for  n»*hrly 
two  centuries;  and  F.  F.  Brown,  of  that  town,  tells  ma  that  ini^tances  have 
already  occurred  in  the  seventh  generation.  Atavism  through  tlie  female  alont* 
is  almost  the  rule,  and  the  daughters  of  a  bleeder,  though  healthy  and  fn« 
from  any  tendency,  are  almost  certain  to  transmit  the  disposition  to  the  male 
offspring.  The  affc»ction  is  much  more  common  in  males  than  in  female?* — 
11:1,  Legg;  4:1,  StempeL  The  tendency  usually  appears  within  the  tirst  two 
years  of  life.  It  is  rare  for  manifestations  to  be  delayed  until  the  tenth  or 
twelfth  year.  Families  in  all  conditions  of  life  are  affected.  The  bleeder 
families  are  usually  large.  The  members  are  healthy-looking,  and  have  fine, 
soft  skins.  The  Anglo-German  races  are  chiefly  attacked;  of  209  cases  col- 
lected within  the  ten  years  1SO0-19QO  by  Stempel,  96  were  German,  95  Eng- 
lish or  American,  only  16  French,  Hungarian,  or  Russian.  Steiner  has  re- 
ported from  my  clinic  instances  occurring  in  a  negro  family. 

Morbid  Anatomy. — ^No  special  peculiarities  have  been  described.  In  eome 
instances  changes  have  been  found  in  the  smaller  vessels ;  but  in  others  careTul 
titudies  have  been  negative.  An  unusual  thinness  of  the  vessels  has  been  noted- 
HEPraorrhages  have  been  found  in  and  about  the  capsules  of  the  joints,  and  in 
a  few  instances  inflammation  of  the  synovial  surfaces.  The  natiire  of  the  dii*- 
ease  is  unknown.  An  increa^se  in  the  number  of  the  rod  hlood-corpuficles— en- 
throcythsemia — with  a  peculiar  frailty  of  the  blood-vessels,  has  been  suppocai 
A  deficiency  of  the  leucocytes  and  a  diminution  of  the  blood-plates  have  bfen 
noted,  though  in  a  case  from  my  clinic,  studied  by  Steiner,  these  stnictun^ 
were  normal.  Wright  has  found  the  coagulation  time  much  retarded,  us  lo 
as  twenty- three  and  forty-five  minutes. 

Symptoms. — Usually  haemophilia  is  not  noted  in  the  child  until  a  trifling 
cut  is  followed  by  serious  or  uncontrollable  h?emorrhage,  or  spontaneous  blood* 
ing  occurs  and  presents  insuperable  difficulties  in  its  arrest*  The  symptoms 
may  be  grouped  under  three  divisions:  external  bleeding,  spontaneous  nod 
traumatic;  interstitial  bleedings,  petechias  and  ecchymoses;  and  the  joint  aifeo- 
tions.  The  external  bleedings  may  be  spontaneous,  but  more  commonly  tliey 
follow  cut^  and  wounds.  In  334  c^ses  (tlrandidier)  the  chief  bleedings  weft 
epistaxis,  169;  from  the  mouth.  43;  stomach,  15;  bowels^  36;  urethra,  W, 
longs,  17;  and  in  a  few  instances  bleeding  from  the  skin  of  the  hesd»  tlw 
tongue,  finger-tips,  tear-papilla,  eyelids,  external  ear,  vulva,  oafd,  and 
scrotum. 

Traumatic  bleeding  may  result  from  blows,  cuts,  scratches,  etc.,  and  tl» 
blood  may»be  diffused  into  thejissues  or  discharged  externally,  Tririal  oferiF 
tiouin  have  proved  fatal,  such  as  the  extraction  of  teeth,  circumcision,  or  rea^ 
^section.  It  is  possible  that  there  may  l>c  local  deft»ct.s  which  make  bleedti^ 
from  certain  partes  of  the  body  more  dangerous.  D.  Hayes  Agnf*w  mentiffDtd 
to  me  the  case  of  a  bleeder  who  had  alwavs  bled  from  cuts  and  bniiM<«  above 
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the  neck,  never  from  those  be!ow.  The  bleeding  is  a  capillary  oozing.  It  may 
hat  for  hours,  or  even  many  days.  Epistuxis  may  prove  fatal  in  twenty-fonr 
hours.  In  the  slow  bleeding  from  the  luueous  surfaces  large  blood  tumors  may 
form  and  project  fro  in  the  nose  or  mouth,  forming  remarkable-looking  struc- 
tures, and  tihowing  that  the  blood  has  the  power  of  coagulation.  The  inter- 
fttitiiil  hiemorrhages  may  be  spontaneous,  or  may  result  from  injury.  Petechia? 
OP  large  extravaisations — ^h^matomata — -may  occur,  the  latter  usually  following 
blows. 

Joint  Affections, — The  knees  and  ellj^^w^s  are  chiefly  involved,  but  the  small 
joints  may  be  attacked.  The  onset  is  usually  acute,  with  slight  fever  and 
nwelling  and  pain,  and  sometimes  redness.  In  other  instances  tliere  is  hremor- 
rhagic  effusion  witbout  fever,  Konig  recognizes  three  stages:  first,  hiemar- 
ihrosis;  secondly,  an  inflaramatory  process,  with  fever  and  spindle- formed 
swelling,  which  is  apt  to  be  mistaken  for  tuberculosis;  and,  lastly,  there  may 
he  i*xtensive  organic  changes,  which  may  even  resemble  those  of  arthritis 
deformans.  There  are  cases  with  spontaneous  hiPmorrhages  into  muscles  and 
joints  without  (for  years  at  least)  external  bleedings.  The  greatly  deformed 
jointii  may  be  thought  to  be  tuberculous. 

Diagnosis. — ^In  the  diagnosis  of  the  condition  the  family  tendency  is  impor- 
tant.  A  single  uncontrollable  haemorrhage  in  child  or  adult  is  not  to  he  rankwl 
as  haemophilia;  hut  it  is  only  when  a  person  shows  a  marked  tendency  to  mul- 
tiple  haemorrhages,  spontaneous  or  traumatic,  which  tendency  is  not  transitory 
but  persists,  and  particularly  if  there  have  been  joint  a(fectif>ns,  that  we  may 
consider  the  condition  hamiophilia.  Such  conditions  a8  epistaxis,  recurring  for 
je*rs — if  no  other  btemorrliage  occurs — ^>r  recurring  hematuria  from  one  kid- 
ney, which  has  been  spoken  of  as  unilateral  renal  haemophilia,  have  no  associa- 
tioti  with  the  true  disease.  There  is  a  remarkable  form  of  hereditary  epistaxis 
with  multiple  cufaneous  na'vi — telangiectases.  The  bleeding  comes  from  the 
dilatetl  spider  nani  in  the  nose,  or  on  the  lips,  tongue,  or  cheeks  (J.  IL  IL 
BoU.^  1901).  Peliosis  rheumatica  is  an  affwtion  which  touches  haemophilia 
fwy  closely,  particularly  in  the  relation  of  the  Joint  swellings.  It  may  also 
flhow  it^lf  in  several  members  of  a  family.  The  diagnosis  from  the  various 
form^  of  purpura  is  usually  easy. 

Prognosli. — The  patients  rarely  die  in  the  first  bleeding.     The  younger 

the  individual  the  worse  is  the  outlook,  though  children  rarely  die  in  the  first 

3n?ar.     Grandidier  states  that  of  152  l>oy  subjects,  81  died  before  the  termi- 

ftfllinn  of  the  seventh  year.     The  longer  the  bleeder  survives  tlie  greater  the 

re  of  his  outliving  the  tendency;  but  it  may  persist  to  old  age.  as  shown 

UiC  case  of  Oliver  Appleton,  the  first  reportt^l  American  bleeder,  who  died 

8X1  advanced  age  of  hsemorrhage  from  a  bed-sore  and  from  the  urethra. 

nosis  is  graver  in  a  l)oy  than  in  a  girl.     In  the  latter  menstruation 

100^  early  and  excessive,  hut  fortunately,  in  the  female  members  of 

pmophilie  families,  neither  this  function  nor  the  act  of  parturition  brings 

ith  it  special  dangers. 

Treatment. — Members  of  a  bleeder's  family,  particularly  the  boys,  should 
i\  from  injury,  and  operations  of  all  sorts  should  lie  avoided.  The 
should  not  marry,  as  it  is  through  them  that  the  tendency  is  propa- 


an  injury  or  wound  has  occurred,  absolute  rest  and  compreasion 
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should  first  be  tried,  and  if  these  fail  the  styptics  may  be  used.  In  epislajus 
ice,  tannic  atid  gallic  acid  may  be  tried  before  r^orting  to  plugging.  Ifitornnlly 
ergot  seems  to  have  done  good  in  several  cases.  Legg  advises  the  percldoride 
of  iron  in  half-drachm  doses  every  two  hours  with  a  purge  or  sulphate  of  j&oda. 
For  the  epLstaxis  the  inhalation  of  carbon  dioxide  through  tlie  n  '  is 
re<'oinmended  by  A.  E.  Wright.     He  also  advises  a  solution  of  fibrn  nt 

and  chloride  of  calcium  as  a  stvptic.  Dried  suprarenal  gland,  1  part  to  10 
of  water,  freshly  prepared,  may  be  applied  to  the  part,  or  the  active  principle^ 
epinephrin  or  adrenalin,  may  be  tried.  Gelatin  in  5-per-cent  solution  is  warmly 
recommended.  Venesection  has  been  tried  in  several  cases.  Transfusion  haa 
been  employed,  hut  without  success.  During  convalescence,  iron  and  ari*enic 
should  be  freely  used. 

VI.    SCtmVY    (Scorbutus). 

Definition. — A  constitutional  disease  characterized  by  great  debility^  with 
ana?mia,  a  spongy-  condition  of  the  gums,  and  a  tendency  to  hagmorrhagei^. 

Etiology, — The  disease  has  been  known  from  the  earliest  times,  and  hi* 
prevailed  jjarticularly  in  armies  in  the  field  and  among  sailors  on  long  voy- 
ages.    It  has  been  well  called  **  the  calamity  of  sailors.'* 

From  the  early  part  of  the  last  century,  owing  largely  to  the  efforts  of 
Lind  and  to  a  knowledge  of  the  conditions  upon  which  the  disease  dependj^, 
scurvy  has  gradually  disappeared  from  the  naval  service.  In  the  merciintUe 
marine,  cases  still  occasionally  occur,  owing  to  the  lack  of  proper  and  suitable 
food. 

In  parts  of  Russia  scurvy  is  endemic,  at  certain  seasons  reaching  epidemic 
proportions;  and  the  leading  authorities  upon  the  disorder,  now  in  that  coon* 
try,  are  almost  unanimous,  according  to  Hoffmann,  in  regarding  it  as  infec- 
tious. 

In  the  Unit^  States  scurvy  has  become  a  very  rare  disease.  To  the  ho^ 
pitals  in  the  seaport  tomis  sailors  are  now  and  then  admitted  with  it.  In 
large  almshouses  outbreaks  occasionally  occur.  A  very  great  increase  of  for- 
eign population  of  a  low  grade  has  in  certain  districts  made  the  dis<ia^  not 
at  all  uncommon,  In  the  raining  districts  of  Pennsylvania  the  Hungarian, 
Bohemian,  and  Italian  settlers  are  not  infrequently  attacked.  McGrew  bi» 
recently  reported  42  eases  in  Chicago,  limited  entirely  to  Poles.  He  aacer- 
tained  that  in  a  large  proportion  of  the  case^  the  diet  was  composed  of  bread, 
strong  coffee,  and  meat.  Occasionally  one  meets  with  scurvy  among  qaite 
well-to-do  people.  One  of  the  most  characteristic  causes  I  have  ever  &ee»  was 
in  a  woman  with  chronic  dyspepsia,  who  had  lived  for  many  months  diiefly 
on  tea  and  bread.  .Some  years  ago  scurvy  was  not  infrequent  in  the  Urge 
lumbering  camps  in  the  Ottawa  Valley.  In  Great  Britain  and  Ireland  it  biii 
become  very  rare;  only  30$  cases  were  admitted  to  the  Seaman's  Hospital  ia 
the  twenty-two  years  ending  1896  (Johnson  Smith).  Judging  from  the  B^ 
port  of  the  American  P^iatric  Society,  we  must  infer  that  infantile  aeannr  •• 
on  the  increase  in  this  countr}% 

There  are  three  theories  of  the  disease: 

(a)  That  it  is  the  result  of  an  absence  of  those  ingredients  in  the  food 
which  are  supplied  by  fresh  vegetables.    What  these  constituents  are  hm  ofll 
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yet  been  definitely  determined.  Garrod  holds  that  the  defect  is  in  the  absence 
of  the  potassic  salts.  Others  believe  that  the  essential  factor  is  the  absence 
of  the  organic  salts  present  in  fruits  and  vegetables.  Ralfe,  who  made  a  very 
careful  study  of  the  subject,  believed  that  the  absence  from  the  food  of  the 
malates,  citrates,  and  lactates  reduces  the  alkalinity  of  the  blood,  which  depends 
upon  the  carbonates  directly  derived  from  these  salts. 

(b)  That  it  is  due  to  toxic  materials  in  the  foods — some  unknown  organic 
poison  the  product  of  decomposition.  That  it  is  not  due  to  an  absence  of 
fresh  vegetables  or  the  salts  of  fruits  and  vegetables  seems  to  have  been  settled 
by  Nansen  and  his  comrades,  who,  living  for  months  under  the  most  unfavor- 
able hygienic  surroundings,  but  eating  fresh  bear's  meat  and  bear's  blood, 
escaped  scurvy.  The  experiments  of  Vaughan,  Harley,  and  Jackson,  who 
have  produced  a  disease  analogous  to  scurvy  by  feeding  monkeys  on  slightly 
tainted  meat,  with  maize  and  rice,  support  this  view. 

(c)  In  opposition  to  these  chemical  views  it  is  urged  that  the  disease 
depends  upon  a  specific  (as  yet  unknown)  micro-organism. 

Other  factors  play  an  important  part  in  the  disease,  particularly  physical 
and  moral  influences— overcrowding,  dwelling  in  cold,  damp  quarters,  and 
prolonged  fatigue  under  depressing  influences,  as  during  the  retreat  of  an 
army.  Among  prisoners,  mental  depression  plays  an  important  role.  It  is 
stated  that  epidemics  of  the  disease  have  broken  out  in  the  French  convict- 
ships  en  route  to  New  Caledonia  even  when  the  diet  was  amply  sufficient. 
Nostalgia  is  sometimes  an  important  element.  It  is  an  interesting  fact 
that  prolonged  starvation  in  itself  does  not  necessarily  cause  scurvy.  Not 
one  of  the  professional  fasters  of  late  years  has  displayed  any  scorbutic  symp- 
tom. The  disease  attacks  all  ages,  but  the  old  are  more  susceptible  to  it. 
Sex  has  no  special  influence,  but  during  the  siege  of  Taris  it  was  noted  that  the 
males  attacked  were  greatly  in  excess  of  the  females. 

Morbid  Anatomy. — The  anatomical  changes  are  marked,  though  by  no 
means  specific,  and  are  chiefly  those  associated  with  haemorrhage.  The.  blood 
is  dark  and  fluid.  The  microscopical  alterations  are  those  of  a  severe  anaemia, 
without  leucocytosis.  The  bacteriological  examination  has  not  yielded  any- 
thing very  positive.  Practically  there  are  no  changes  in  the  blood,  either  ana- 
tomical or  chemical,  which  can  be  regarded  as  peculiar  to  the  disease.  The 
skin  shows  the  ecchymoses  evident  during  life.  There  are  haBmorrhages  into 
the  muscles,  and  occasionally  about  or  even  into  t'he  joints.  Haemorrhages 
occur  in  the  internal  organs,  particularly  on  the  serous  membranes  and  in  the 
kidneys  and  bladder.  The  gums  are  swollen  and  sometimes  ulcerated,  so  that 
in  advanced  cases  the  teeth  are  loose  and  have  even  fallen  out.  Ulcers  are 
occasionally  met  with  in  the  ileum  and  colon.  Haemorrhages  into  the  mucous 
membranes  are  extremely  common.  The  spleen  is  enlarged  and  soft.  Paren- 
chymatous changes  are  constant  in  the  liver,  kidneys,  and  heart. 

Symptoms. — The  disease  is  insidious  in  its  onset.  Early  symptoms  are 
loss  in  weight,  progressive  weakness,  and  pallor.  Very  soon  the  gums  are 
noticed  to  be  swollen  and  spongy,  to  bleed  easily,  and  in  extreme  cases  to  pre- 
sent a  fungous  appearance.  These  changes,  regarded  as  characteristic,  are 
sometimes  absent.  The  teeth  may  become  loose  and  even  fall  out.  Actual 
necrosis  of  the  jaw  is  not  common.  The  breath  is  excessively  foul.  The 
tongue  is  swollen,  but  may  be  red  and  not  much  furred.    The  salivary  glands 
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are  occasionally  enlarged.  Hremorrhagea  beneath  the  mucoue  membnuitf  o! 
the  mouth  are  common.  The  skin  becomes  dry  and  rough,  and  erehymo^i 
soon  appear,  first  on  the  legs  and  then  on  the  arms  and  ti-uiik,  and  particularly 
into  and  about  the  hair- follicles.  They  are  petechial,  but  may  beeoint?  larger«, 
and  when  subcutaneous  may  cause  distinct  swellings.  In  severe  cas^,  par- 
ticularly in  the  leg^,  there  may  be  effusion  between  the  periosteum  and  the 
bone,  forming  irregnlur  ntxies,  which  may  break  do^Ti  and  form  fouldookin, 
sores.  The  slightei^t  bruise  or  injury  causes  htemorrhages  into  the  injured 
part.  (Edema  about  the  ankles  is  common-  The  *'  scurvy  sclerosis/'  geen 
oftejiest  in  the  leg8,  is  a  remarkable  infiltration  of  the  subcutaneous  tissue* 
muscles,  forming  a  brawny  induration,  the  skin  over  which  may  be  blood- 
stained. Haemorrhages  from  the  mucous  membranes  are  less  constant  svnip* 
toms;  epistaxis  is,  however,  frequent.  Ha?moptysis  and  hasraatemesis  aw 
uncommon.  Haeraaturia  and  bleeding  from  the  bowels  may  l>e  present  ia 
very  severe  cases. 

Palpitation  of  the  heart  and  feebleness  and  irregularity  of  the  impnl-ie 
are  prominent  symptoms.  A  hsemic  murmur  can  usually  be  heard  at  tbt 
base.  Hfemorrhagic  infarction  of  the  lungs  and  spleen  has  been  describei 
Respiratory  symptoms  are  not  common.  The  appetite  is  impaired,  and  owing 
to  the  soreness  of  the  gums  the  patient  is  unable  to  chew  the  food,  Constipt- 
tion  is  more  frequent  than  diarrhcea.  Pain,  tenderness,  or  swelling  in  thfl 
joints  were  present  in  13  of  McGrew's  4£  cases.  The  urine  is  often  albu- 
minous. The  changes  in  its  composition  are  not  constant;  the  spei.^ific  gravitt 
is  high;  the  color  is  deeper.  The  statements  with  reference  to  the  inorganic 
constituents  are  contradictory.  Some  authorities?  have  found  the  phospfuilcf 
and  potassium  salts  to  be  deficient ;  others  hold  that  tliey  are  increase^!. 

There  are  mental  depression,  indifference,  in  some  cases  headache,  and 
in  the  later  stages  delirium.     Cases  of  convulsions,  of  hemiplegia,  and  of 
meningeal  htemorrhage  have  been  described.    Remarkable  ocular  symptoms 
occasionally  met  with,  such  as  night-blindness  or  day-blindness. 

In  advanced  cases  necrosis  of  the  bones  may  occur,  and  in  young 
even  separation  of  the  epiphyses.  There  are  instances  in  which  the  earti! 
have  separated  from  the  sternum.  The  callus  of  a  recently  repaired  fracttiw 
has  l)een  known  to  undergo  destruction.  Fever  is  not  present,  except  in  tii^ 
later  stages,  or  when  secondary  inflammations  in  the  internal  organs  appcit 
The  temperature  may,  iddeed,  be  sometimes  below  normal.  Acnte  artfariti* 
is  an  occasional  complication. 

Bia^osis. — No  difficulty  is  met  in  the  recognition  of  scurry  when  a  Uttiii- 
ber  of  persons  are  affet^ted  together.  In  isolated  cases,  however,  the  disftff 
is  difitinguished  with  difficulty  from  certain  forms  of  purpura.  The  assoni- 
tion  with  manifest  insuRiciency  in  diet,  and  the  rapid  amelioration  wilh  »iiit» 
able  food,  are  piints  by  whidi  the  diagnosis  can  be  readily  settled. 

Prognosis. — The  outlook  is  good,  unless  the  disease  is  far  advanced  and  tta 
conditions  ptTsist  which  lead  to  its  occurrence.  The  mortality  now  is  raMj 
great.  Death  results  from  gradual  heart-failure,  occasionally  from  i^uddpo 
syncope.  Meningeal  ha?morrhage,  extravasation  into  the  serous  cavities,  eiitero* 
colitis,  and  other  intercurrent  utfections  may  prove  fatal. 

Prophylaxis. — The  regtdations  of  the  Board  of  Trade  require  that  a  «ufi- 
dent  supply  of  antiscorbutic  articles  of  diet  be  taken  on  each  ship;  » thil 
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now,  except  as  the  result  of  accident,  the  occurrence  of  scurvy  is  rare  in 
sailors. 

Treatment. — The  juice  of  two  or  three  lemons  daily  and  a  diet  of  plenty 
of  meat  and  fresh  vegetables  suffice  to  cure  all  cases  of  scurvy,  unless  far 
advanced.  When  the  stomach  is  much  disordered,  small  quantities  of  scraped 
meat  and  milk  should  be  given  at  short  intervals,  and  the  lemon-juice  in  grad- 
ually increasing  quantities.  A  bitter  tonic,  or  a  steel  and  bark  mixture,  may 
be  given.  As  the  patient  gains  in  strength,  the  diet  may  be  more  liberal,  and 
he  may  eat  freely  of  potatoes,  cabbage,  water-cresses,  and  lettuce.  The  stoma- 
titis is  the  symptom  which  causes  the  greatest  distress.  The  permanganate 
of  potash  or  dilute  carbolic  acid  forms  the  best  mouth-wash.  Pencilling  the 
swollen  gums  with  a  tolerably  strong  solution  of  nitrate  of  silver  is  very  useful. 
The  solution  is  better  than  the  solid  stick,  as  it  reaches  to  the  crevices  between 
the  granulations.  The  constipation  which  is  so  common  is  best  treated  with 
largfe  enemata.  For  other  conditions,  such  as  haemorrhages  and  ulcerations, 
suitable  measures  must  be  employed. 

Infantile  Scurvy  (Barlow's  Disease). 

As  in  adults,  scurvy  may  occur  ia  children  in  consequence  of  imperfect 
food  supply. 

W.  B.  Cheadle  and  Gee,  in  London,  have  described  in  very  young  children 
a  cachexia  associated  with  haemorrhage.  Cheadle  regarded  the  cases  as  scurvy 
ingrafted  on  a  rickety  stock.  Gee  called  his  cases  periosteal  cachexia.  Cases 
had  previously  been  regarded  as  acute  rickets. 

A  few  years  later  Barlow  made  an  exhaustive  study  of  the  condition  with 
careful  anatomical  observations.  The  affection  is  now  recognized  as  infantile 
scurvy,  and  is  called  Barlow's  disease.  The  American  Paediatric  Society  has 
collected  (1898)  in  the  United  States  379  cases.  Of  these,  the  hygienic  sur- 
roundings were  good  in  303.  A  majority  of  the  patients  were  under  twelve 
months.  The  proprietary  foods,  particularly  malted  milk  and  condensed  milk, 
seem  to  be  the  most  important  factors  in  producing  the  disease.  There  are 
instances  in  which  it  has  developed  in  breast-fed  infants,  and  in  others  fed 
on  the  carefully  prepared  milk  of  the  Walker-Gordon  laboratories. 

The  following  is  a  general  clinical  summary,  taken  from  Barlow's  de- 
scription : 

"  So  long  as  it  is  left  alone  the  child  is  tolerably  quiet ;  the  lower  limbs 
are  kept  drawn  up  and  still ;  but  when  placed  in  its  bath  or  otherwise  moved 
there  is  continuous  crying,  and  it  soon  becomes  clear  that  the  pain  is  con- 
nected with  the  lower  limbs.  At  this  period  the  upper  limbs  may  be  touched 
with  impunity,  but  any  attempt  to  move  the  legs  or  thighs  gives  rise  to 
screams.  Next,  some  obscure  swelling  may  be  detected,  first  on  one  lower 
limb,  then  on  the  other,  though  it  is  not  absolutely  symmetrical.  .  .  .  The 
swelling  is  ill-defined,  but  is  suggestive  of  thickening  round  the  shafts  of  the 
bones,  beginning  above  the  epiphyseal  junctions.  Gradually  the  bulk  of  the 
limbs  affected  becomes  visibly  increased.  .  .  .  The  position  of  the  limbs  be- 
comes somewhat  different  from  what  it  was  at  the  outset.  Instead  of  being 
flexed  they  lie  everted  and  immobile,  in  a  state  of  pseudo-paralysis.  .  .  . 
About  this  time,  if  not  before,  great  weakness  of  the  back  becomes  manifest. 
40 
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A  little  swelling  of  one  or  both  scapulae  may  appear,  and  the  upper  limhe 
may  show  changes.  These  are  rarely  so  considerable  as  the  alterations  in 
the  lower  limbs.  There  may  be  swelling  above  the  wrists,  extending  for  a  short 
distance  up  the  forearm,  and  some  swelling  in  the  neighborhood  of  the  epi- 
physes of  the  humerus.  There  is  symmetry  of  lesions,  but  it  is  not  absolute; 
and  the  limb  affection  is  generally  consecutive,  though  the  involvement  of  one 
limb  follows  very  close  upon  another.  The  joints  are  free.  In  severe  cases 
another  sjnmptom  may  now  be  found — namely,  crepitus  in  the  regions  adjacent 
to  the  junctions  of  the  shafts  with  the  epiphyses.  The  upper  and  lower  ex- 
tremities of  the  femur,  and  the  upper  extremity  of  the  tibia,  are  the  common 
sites  of  such  fractures;  but  the  upper  end  of  the  humerus  may  also  be  so 
affected.  ...  A  very  startling  appearance  may  be  observed  at  this  period 
in  the  front  of  the  chest.  The  sternum,  with  the  adjacent  costal  cartilages 
and  a  small  portion  of  the  contiguous  ribs,  seems  to  have  sunk  bodily  back, 
en  bhc^  as  though  it  had  been  subjected  to  some  violence  which  had  fractured 
several  ribs  in  the  front  and  driven  them  back.  Occasionally  thickenings  of 
varying  extent  may  be  found  on  the  exterior  of  the  vault  of  the  skull,  or 
even  on  some  of  the  bones  of  the  face.  .  .  .  Here  also  must  be  mentioned  a 
remarkable  eye  phenomenon.  There  develops  a  rather  sudden  proptosis  of  one 
eyeball,  with  puffiness  and  very  slight  staining  of  the  upper  lii  Within  a 
day  or  two  the  other  eye  presents  similar  appearances,  though  they  may  be  of 
less  severity.  The  ocular  conjunctiva  may  show  a  little  ecchymosis,  or  may 
be  quite  free.  With  respect  to  the  constitutional  s\'mptoms  accompanying  the 
above  series  of  events  the  most  important  feature  is  the  profound  anaemia 
which  is  developed.  .  .  .  The  ana>mia  is  proportional  to  the  amount  of  limb 
involvement.  As  the  case  proceeds,  there  is  a  certain  earthy-colon?d  or  sallow 
tint,  which  is  noteworthy  in  severe  cases,  and  when  once  this  is  established 
bruise-like  eehymoses  may  appear,  and  more  rarely  small  purpurae.  Emacia- 
tion is  not  a  marked  feature,  but  asthenia  is  extreme  and  suggestive  of  mus- 
cular failure.  The  temperature  is  very  erratic :  it  is  often  raised  for  a  day 
or  two,  when  successive  limbs  are  involved,  especially  during  the  tense  stage, 
but  is  rarely  aUne  101"  or  llV2^.  At  other  times  it  may  be  normal  or  sub- 
normal."   If  the  teeth  have  appeared  the  gums  may  be  spongy. 

In  young  children  with  dithoulty  in  moving  the  lower  limbs,  or  in  whom 
paralysis  is  su<j>evted.  the  oimdition  should  always  be  Kx^ked  for.  What  i> 
known  sometimes  as  Parrot's  diseaso,  or  syphilitic  pseudiw|>anilysis,  may  be 
cv^nfounded  with  it.  In  it  the  Kv?s  of  motion  is  more  or  less  sudden  in  the 
upivr  or  lower  liail^s,  or  in  binh,  due  to  a  solution  of  eoniinuiry  and  separatioo 
of  the  eartilai^*  at  the  envl  of  the  diaphysis.  There  are  usually  erepitatioD 
and  muvh  ;>d:n  on  ii:oven;ent. 

Tl:e  ^•s.ML'n::,^!  lesion  is  a  subperiosteal  Mv^xi  extnivasarion,  which  caa<es  the 
ihivker.in^  and  ivr.vierr.t-ss  in  the  shafts  of  the  loaes.  In  s*>me  instances  there 
is  h* ir.orrhdi^^  in  :ho  in:ra!nu>».u!dr  tissue. 

The  pr^-^rhy'.Axis  is  r.:^>st  i!r->>r:an:.  The  variv^us  pi:\>prit»tarT  forms  of  con- 
detised  !r.ilk  ar.vi  p:v?erved  f^vvis  i^r  ir.far.ts  shr£d  n>i  l^  used.  The  fresh 
vvw^s  niilk  sh  uM  r^e  suhs:::u:t\i.  ar.d  a  tt^^ixxxiful  of  me:fct> juice  or  grmir 
r.-.iv  S^  i-vtr.  ».:h  a  Ii::!e  :v.i-hed  ivtaio.  i^r^iaiy-juioe  or  laooD-jiiice 
shv^ulo.  V<  civea  three  v^r  tVur  times  a  day.     Rcvwery  is  osaaUv  prompt  and 
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Vn.    STATUS   LYMPHATICUS.    LYMPHATISM. 

Definition. — A  rare  condition  met  with  chiefly  in  children  and  young  per- 
sons, in  which  the  lymphatic  glands  and  lymph  tissues  throughout  the  body, 
the  spleen,  the  thymus,  and  the  lymphoid  bone-marrow  are  in  a  state  of 
hyperplasia.  These  features  have  been  found  associated  with  rickets  and  with 
hypoplasia  of  the  heart  and  aorta. 

The  special  interest  lies  in  the  fact  that  these  pathological  conditions  hftve 
been  met  with  frequently  in  cases  of  sudden  death.  Paltauf  and  others  of  the 
Vienna  school,  who  have  written  extensively  on  the  subject,  believe  that  indi- 
viduals with  this  hyperplasia  have  lowered  powers  of  resistance,  and  are  par- 
ticularly liable  to  paralysis  of  the  heart. 

Anatomical  Condition. — (a)  Lymph-glands. — The  pharyngeal,  thoracic, 
and  abdominal  groups  are  most  frequently  affected.  The  cervical,  axillary, 
and  inguinal  are  less  commonly  involved,  but  these  glands  may  show  slight 
enlargement.  The  lymphatic  structures  of  the  alimentary  tract,  the  tissues 
of  the  tonsils,  the  adenoid  structures  in  the  upper  pharynx,  and  the  solitary 
and  agminated  follicles  of  the  small  and  large  intestines  are  usually  much  enr 
larged.  The  hyperplasia  of  the  intestinal  lymphatic  structures  may  be  the 
most  remarkable,  the  individual  glands  standing  out  like  peas. 

(b)  Spleen. — Enlargement  of  this  organ  is  usually  moderate  in  degree. 
The  Malpighian  bodies  may  show  very  prominently,  and  when  anaemic  may 
look  like  large  tubercles.    The  organ  is  usually  soft  and  hypersemic. 

(c)  The  THYMUS  is  enlarged,  and  may  measure  as  much  as  10  cm.  in 
length.  It  looks  swollen  and  soft,  and  on  section  may  exude  a  milky  white 
fluid. 

(d)  The  BONE-MARROW  has  been  found  in  a  state  of  hyperplasia,  and  the 
yellow  marrow  of  the  long  bones  in  young  adults,  and  even  in  persons  between 
the  ages  of  twenty  and  thirty,  has  been  found  replaced  by  red  marrow.  Among 
other  associated  conditions  of  this  constitutio  lymphatica,  as  it  has  been  called, 
are  hypoplasia  of  the  heart  and  aorta  and  enlargement  of  the  thyroid  gland. 
In  a  large  number  of  the  cases  in  children  rickets  is  coincident. 

Diagnosis. — The  diagnosis  of  the  lymphatic  constitution  is  not  always  easy. 
Enlargement  of  the  superficial  glands,  with  hypertrophy  of  the  tonsils,  signs 
of  slight  swelling  of  the  thyroid,  dulness  over  the  sternum,  with  signs  of 
enlargement  of  the  mesenteric  glands,  are  among  the  most  important  fea- 
tures. Signs  of  hypoplasia  of  the  vascular  system  are  still  more  uncertain, 
though  Quincke  believes  that  in  such  instances  the  left  ventricle  is  dilated  and 
the  peripheral  arteries  may  be  much  smaller  than  normal.  The  subjects  have 
usually  a  pale  and  pasty  complexion,  and  are  fat  and  flabby. 

Sudden  Death  in  the  Status  Lymphatiens. — What  has  directed  the  atten- 
tion of  writers  more  particularly  to  this  condition  is  the  frequency  with  which 
it  has  been  found  in  cases  of  unexpected  death  from  very  trifling  and  inade- 
quate causes,  as  in  the  case  of  a  death  immediately  after  the  preventive  inocu- 
lation with  the  antitoxin  of  diphtheria,  and  during  anaethesia  in  young  chil- 
dren for  trifling  operations,  as  for  adenoids  or  circumcision,  etc.  Hinkel, 
Blake,  and  others  have  studied  this  question  with  great  care.  Ether  and 
chloroform  seem  equally  dangerous  in  these  cases.    Cases  of  sudden  death  of 
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persons  in  the  water,  who  have  fallen  in  and.  though  immediately  recor 
were  dead*  or  who  have  die<j  suddenly  while  bathing,  are  referred  hy  PnltAuf 
to  this  condition.  And,  histly,  there  k  a  hirge  group  of  ca.ses  of  sudden  death 
in  children  without  rewgiiizahle  cause,  in  whom  post  mortem  the  thyniii*  lnb 
\yeen  fmmd  enlarged — the  so-called  ** Thymus  Tod"  (see  under  Thymu* 
(lland).  It  has  also  heen  suggested  that  certain  of  the  sudden  deaths  durii^ 
convalescence  from  the  infections  fever«  are  to  be  referretl  to  this  status  lyiii* 
phaticus.     Escheriuh  thinks  that  certain  measures  usually  harml*  m 

hydrotherapy^  may  have  an  untoward  etft'ct  in  children  in  this  i-  ')t 

lvui[ihatii5m,  and  adds  that  tetany  and  laryngismus  may  be  associated  with  it 
Two  exphmatiniis  are  ofTi'red  of  the  sudden  death:  First,  that  it  H  due  to 
mei'hanieal  pressure  of  ihr  enlarged  thynms  on  the  trachea.  In  only  oii^  of 
Blumers  nine  cases  was  there  evidence  of  this.  Swondly,  that  it  in  cau^fld 
by  a  toxaemia,  an  overprmluction  of  the  internal  secretion  of  the  ihyrao^ 
Blumer  has  extended  this  view,  and  suggests  that  it  is  a  lympliotoxaemia. 
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L  Addison's  Diheahe. 

Definition, — A  conslitutional  adection  characterized  by  asthenia,  mnscaUr 
and  vascular,  irritahility  of  the  stomach,  and  pigmentation  of  the  skin,  i^yrap- 
toms  due,  in  all  prohahility*  to  h>S8  of  the  internal  sucretiou  of  the  adrenAl 
glands.    Tuberculosis  of  the  adrenals  is  the  common  anatomical  change. 

The  recognition  of  the  disease  is  due  to  Addison,  of  (Juy's  Hospiuil,  nhort 
monograph  on  The  CVinstittitinnal  and  Loi-al  Effects  of  Disease  of  the  Supni- 
renal  (Capsules  was  published  in  1855, 

Etiology.— Males  are  more  fre^^uently  attacked  than  females.  In  (Jr«D' 
how's  analysis  of  183  cases  111)  were  males  and  fi4  females.  A  majority  of 
the  eases  occur  between  the  twentieth  and  the  fortieth  year,  A  congenital 
case  has  been  described  in  which  the  skin  had  a  yellow -gray  tint.  The  child 
lived  for  eight  weeks,  and  post  mortem  the  adrenals  were  found  to  be  Urgo 
and  cystic.  Injur}*  such  as  a  blow  upon  the  abdomen  or  back*  and  curies  <»f  tlit 
ftpine,  have  in  many  cases  preceded  the  attack.  The  disease  is  rare  in  Amenc*; 
only  17  ca^cs  came  under  my  ob?*crvation. 

Morbid  Anatomy  and  Pathology .^-There  is  rarely  emaciation  or  BnamL 
Holtetiton  thus  summarizes  the  condition  of  the  suprarenal  bodies  in  AddtiioQ'i 
disease: 

"  1,  The  fibro-caseoug  lesion  due  to  tuberculosis — far  the  commonest  coO" 
dition  found.  2.  Simple  atrophy,  3,  Chronic  intert^titial  inflnmmiition  l^wl- 
ing  to  atrophy.  4,  Malignant  disease  invading  the  capsules,  inciudmg  Aiidi* 
son*s  case  of  malignant  nodule  compressing  the  suprarenal  vein.  ^,  Kffoi 
extravasated  into  the  suj)rarenal  bodies,  fi.  No  lesion  of  the  suprarenal  Miii^ 
thems*'he?=,  but  pressure  or  inflammation  involving  the  si^milunar  gnnglti. 

**  The  first  is  the  only  conjmon  cause  of  Addison*s  disease.  The  other** 
with  the  exception  of  simple  atrophy,  may  hK?  considcriHl  as  very  mre," 

The  nerve-cells  of  the  semilunar  ganglia  have  been  found  degenerated  tD^ 
deeply  pigmerdi*d»  and  the  nervc^*  sclerotic.    Th'  ganglia  art*  t  ^I'j 

aitangled  in  the  cicatricial  tisgue  about  Ihc  adrenals.     The  -  ■^♦l 

donally  been  found  enlarged;  a  pcrairt'?Bl  enlarg*^  thymus  1ms  been  to 
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The  two  ehief  tljt^>ries  which  liave  boen  advamrd  to  explain  the  dii?ease  are: 
(a)  That  it  depended  upon  the  loss  of  function  of  the  adrenals.    This  was  the 
Tiew  of  Addison.    The  balance  of  expennieiital  evidence  is  in  favor  of  the  view 
that  the  adrenals  are  functional  ghuids,  which  I'urnisli  an  internal  serrciton 
intial  to  the  normal  metalKjlism,    Sehiifer  and  Oliver  have  shown  that  the 
adrenals,  contain  a  very  powerful  extract,  which  is*  not  to  be  obtained 
of  Addison's  dii*ease;  they  have  also  studied  the  toxic  effeet.s  on  ani- 
mihfot  tlie  extracts  of  the  ghmds.     In  the  eases  in  which  the  adrenals  have 
been   found  involvml  without   tlie  syuiptorus  of  Addison's  disease,  accessory 
glands  may  have  |je<*n  present ;  while  in  tbo  rare  cases  in  winch  the  sy tu|>tom8 
of  the  disease  have  been  pi'esent  with  hoaliliy  adrenals  the  semilunar  gan^4ia 
and  adjacent  tissues  have  been  involved  in  dense  adhesions,  which  may  have 
rtxl  n-aditv  with  the  vessels  or  lyuiphatics  of  the  glands.     On  this  view^ 
m's  disease  li^  due  to  au  inuilecjuat*'  sn[i[ily  of  the  adrenal  secretion,  just 
Ij  S8  rnyxcpdema  is  caused  by  loss  of  function  of  the  thyroid  gland.    **  Whether 
[  the  deficiency  in  this  internal  secretion  leiitls  to  a  toxic  condition  of  (he  blood 
j,  or  to  a  general  atony  and  apathy  is  a  quest  ion  which  most  remain  open  ''  ( Rol- 
U|pton).     {b)  That  it  is  an  affection  of  the  abdoiriinal  sympathetic  system, 
Huuced  most  commonly  by  disease  of  the  adrenals,  but  also  by  other  chronic 
di^arder^  which  involve  the  solar  plexus  and  Ob  ganglia.     According  to  this 
Tiew^  it  is  an  a(Ttx^tion  of  the  nervous  system,  and  the  pigmentation  has  its 
origin  in  changes  induced  through  the  trophic  nerves.     The  prommuced  dehil- 
ily  is  the  outcome  of  disturl>e<l  tissue  metabolism,  and  the  circulatory,  respira- 
tory, and  digestive  symptoms  are  due   to  implication  of  the  pneumogastric 
iw?rvej.    The  changes  fuuud  in  the  abdominal  syrnpatlietic  are  held  to  support 
thii*  view,  and  its  advocates  urge  the  occurrence  of  pigmentation  of  the  skin 
in  tuU'ri'ulosis  of  the  peritomeum,  cancer  of  the  pancreas,  or  aneurism  of  the 
abdominal  aorta,     Bramwell  thinks  that  the  symptoms  may  be  in  part  due  to 
irritation  of  the  sympathetic  and  in  part  to  adrenal  inade<[uacy. 

k Symptoms. — In  the  words  of  Addison,  the  characteristic  symptoms  are 
ia*mia,  genera!   languor  or  det)ility,  reiuarkable  feel>leness  of  the  hearths 
on,   irritability  of  the  stomach,  and  a  peculiar  ehauge  of  color  in  the 
ikiii/* 

The  onset  is,  as  a  rule,  insidious.  The  feelings  of  wTakness,  as  a  rnle> 
pn?ci*di'  the  pigmentation.  In  other  im^tances  the  gastro-iutestinal  symptoms, 
thi!  weakness,  and  the  piguu^ntation  come  on  together,  1'here  are  a  few  cases 
tlie  literature  in  wiiicli  the  whole  pnx^ess  has  htH.ni  acute,  following  a  shock 
•ome  special  depression.  There  are  three  important  symptoms: 
(  1 )  PlGMENTATloNT  OF  TiiK  Skix. — This,  as  a  rule,  tirst  attracts  the  atten- 
of  the  patient's  friends.  The  grade  of  coloration  ranges  frouj  a  light 
low  to  a  deep  brown,  or  even  black.  In  typical  cases  it  is  ditTuse,  but  always 
on  the  exposed  parts  and  in  the  regions  where  the  normal  pigmentation 
is  mon*  intense,  as  the  areohe  of  (he  nipples  and  abont  the  genitals ;  also  w^her- 
wer  the  skin  is  compresse<1  or  irritatt^l,  as  by  the  waisUuind.  At  first  it  may 
Itk*  cimtlnt^  to  the  face  and  hands.  Occasionally  it  is  absent.  Patches  show- 
ing atrt>phy  of  pigment,  leucoderma,  may  occur.  The  pigmentation  is  found 
m  the  mucous  membranes  of  the  mouth,  mnjunctivse,  and  vagina*  Pig* 
mentation  of  the  mucous  membrane  is  not  distinctive.  It  has  been  found 
in  chronic  stomach  troubles,  eti\  (  Ft.  SchiiUze),  and  is  common  in  the  negro. 
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A  patchy  pigmentation  of  the  Kerous  membranes  hns  often  lieen  fauiid. 
the  diffusely  pig^mented  skin  there  may  be  little  raole-like  spot*  of  dcicper ; 
mentation,  and  upon  the  trunk,  particularly  on  the  lower  al>domen,  they 
be  *' ribht^l ''  like  the  sand  on  the  seashore. 

(2)  Gastuu-intestinal  Symitoms. — The  disease  may  set  in  with  attii 
of  nausea  and  vomiting,  spontaneous  in  character.  Toward  the  close 
may  be  pain  with  retraction  of  the  abdomen,  and  even  features  suggestive  of 
jjcritonitis  (Ehstcin).  A  marked  anorexia  may  be  present.  The  gastric  ^ynip* 
iouii^  are  variable  tlirouglinut  the  course;  occasionally  they  are  absL*nt.  Atuicks 
of  diarrh(i>a  are  fR^quent  and  come  on  without  obvious  cause. 

(3)  AsTiiBNiA. — Thia  is  perhaps  the  most  characteristic  feature  of  the 
disease.  It  may  be  manifested  early  as  a  feeling  of  inability  to  carry  "n  tlie 
ordinary  occupation,  and  the  patient  complains  constanlly  of  fe*  ' 
The  weakness  is  specially  marked  in  tlie  muscular  and  cardio-va*«culii. 
There  may  be  an  extreme  degree  of  muscular  pro&tratitui  in  an  individiu] 
apparently  well  nourished  and  whose  muscles  feel  firui  and  hard,  Thp  cartliO' 
vascular  asthenia  Ls  manifest  in  a  feeble*  irregular  aclioa  of  the  heart,  wbicil 
may  come  on  in  paroxysms,  in  attacks  of  vertigo,  or  of  syTico|)c.  in  oms  of 
which  the  disease  may  prove  fatal.  Headache  is  a  frei[uent  symptom ;  Cf:»nviil* 
sions  occasionally  occur.  Pain  in  the  back  may  be  an  early  and  importajit 
symptom. 

Anemia,  a  symptom  specially  referred  to  by  Addison^  ii^  not  common.  la 
a  majority  of  the  patients  the  blood -count  is  normal.  McMunn  has  des**ribed 
an  increa.se  in  the  urinary  pigments,  and  a  pigment  has  been  isolated  of  xfftj 
much  the  same  character  as  the  melanin  of  tl»e  skin. 

The  mode  of  termination  is  either  by  syncope,  which  may  occur  even  early 
in  the  disease,  by  gradual  progressive  asthenia,  or  by  tlie  development  of  tuber- 
culous leaions.  In  two  eases  I  have  kno^^  a  noisy  delirium  with  nrgsmi 
dyspnrea  to  precede  the  fatal  event, 

Diagnosis.^ — Pigmentation  of  the  skin  is  not  confined  to  Addison's  iiemm. 
The  following  are  the  conditions  which  may  give  rise  to  an  increaiie  in  the 
pigment ; 

( 1 )  Abdominal  growths — tubercle,  cancer,  or  lymphoma.  In  tubercfilosiit 
of  the  |>eritona*um  pigmentation  is  not  uncommon. 

(2)  Pregnancy,  in  which  the  discoloration  is  usually  limiterl  to  the  ftu^e, 
the  so-called  ma^tfvc  des  femmes  en^einieit,  TTterine  dif^at»e  i&  a  common  can^* 
of  a  patchy  melasma. 

(3)  llfemochromatosvi,  aasociated  with  hypertrophic  drrhoAin,  pigmtmta- 
tion  of  the  skin,  and  diabetes.  More  commonly  in  overworked  prrwn^  of  c^n- 
stipatcii  habit  and  with  sluggish  livers  there  is  a  patchy  staimng  nlMutt  i]w 
face  and  forehead. 

(4)  The  vagaljond's  discoloration,  eauj^ed  by  the  Irritation  of  In-** 
dirt,  which  may  reach  a  very  high  grade,  and  has  sometimes  l>een  mist 
for  Addison's  disease, 

(h)  In  rare  instances  there  is  deep  rliscoloration  of  the  f\dn  in  mduifylie 
cancer,  so  deep  and  general  that  it  haa  been  confounded  with  meia^ma  mpt^ 
renale, 

(<5)  In  certain  cases  of  exophthalmic  goitre  abnormal  pigment4iti0ii 
OS  noted  bv  Drujnmond  and  others. 
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(7)  In  a  few  rare  instances  the  pigmentation  in  scleroderma  may  be 
general  and  deep. 

(8)t  In  the  face  there  may  be  an  extraordinary  degree  of  pigmentation  due 
to  innumerable  small  black  comedones.  If  not  seen  in  a  very  good  light, 
the  face  may  suggest  argyria.  Pigmentation  of  an  advanced  grade  may  occur 
in  chronic  ulcer  of  the  stomach  and  in  dilatation  of  the  organ. 

(9)  Argyria  could  scarcely  be  mistaken,  and  yet  I  was  consulted  in  a  case 
in  which  the  diagnosis  of  Addison's  disease  had  been  made  by  several  good 
observers. 

(10)  Arsenic  when  taken  for  many  months  may  cause  a  most  intense  pig- 
mentation of  the  skin. 

(11)  With  arterio-sclerosis  and  chronic  heart-disease  there  may  be  marked 
melanoderma. 

(12)  In  pernicious  anaemia  the  pigmentation  may  be  extreme,  most  com- 
monly due  to  the  prolonged  administration  of  arsenic. 

(13)  There  is  a  form  of  deep  pigmentation,  usually  in  women,  which  per- 
sists for  years  without  change  and  without  any  special  impairment  of  health. 
I  have  met  with  two  cases ;  in  one  the  pigmentation  was  a  little  more  leaden 
than  is  usual  in  Addison's  disease;  in  both  the  condition  had  lasted  some 
years. 

In  any  case  of  unusual  pigmentation  these  various  conditions  must  be 
sought  for;  the  diagnosis  of  Addison's  disease  is  scarcely  justifiable  without 
the  asthenia.  In  many  instances  it  is  difficult  early  in  the  disease  to  arrive 
at  a  definite  conclusion.  The  occurrence  of  fainting  fits,  of  nausea,  and  gas- 
tric irritability  are  important  indications.  As  the  lesion  of  the  capsules  is 
almost  always  tuberculous,  in  doubtful  cases  the  tuberculin  test  may  be  used. 
In  two  of  my  cases,  robust,  healthy  men  with  pigmentation  and  gastric  symp- 
toms, the  reaction  was  obtained. 

Prognosis. — The  disease  is  usually  fatal.  The  cases  in  which  the  bronzing 
is  slight  or  does  not  occur  run  a  more  rapid  course.  There  are  occasionally 
acute  cases  which,  with  great  weakness,  vomiting,  and  diarrhcea,  prove  fatal 
in  a  few  weeks.  In  a  few  cases  the  disease  is  much  prolonged,  even  to  six  or 
ten  years.  In  rare  instances  recovery  has  taken  place,  and  periods  of  improve- 
ment, lasting  many  months,  may  occur. 

Treatment. — When  there  is  profound  asthenia  the  patient  should  be  con- 
fined to  bed,  as  fatal  syncope  may  at  any  time  occur.  In  three  of  my  cases 
death  was  sudden.  Arsenic  and  strychnia  are  useful  tonics.  For  the  diar- 
rhoea large  doses  of  bismuth  should  be  given ;  for  the  irritability  of  the  stom- 
ach, creasote,  hydrocyanic  acid,  ice,  and  champagne.  The  diet  should  be 
light  and  nutritious.    Many  patients  thrive  best  on  a  strict  milk  diet. 

Treatment  by  Suprarenal  Extract. — E.  W.  Adams  has  analyzed  97  cases. 
In  7  the  condition  grew  worse,  in  3  cases  of  transplantation  death  was  attrib- 
uted to  the  treatment.  In  43  there  was  no  effect  noticed.  In  31  there  was 
temporary  improvement;  in  If)  the  relief  seemed  permanent.  In  two  of  our 
cases  there  was  marked  improvement ;  in  one  all  the  severe  s3rmptoms  disap- 
peared, and  the  patient  died  of  an  acute  infection,  which  apparently  had  noth- 
ing to  do  with  the  disease.  The  adrenals  were  found  sclerotic.  The  gland 
may  be  given  raw  or  partially  cooked  or  in  a  glycerin  extract.  Tabloids  of  the 
dried  extract  are  given,  one  grain  of  which  corresponds  to  fifteen  of  the  gland. 
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Three  of  the  tahlnids  may  be  given  dailv-    Ojieralion  has  beeo  suggefited^  but 
has  not  been  carried  out  on  any  undoubted  ca^. 

2.  Other  Di8easi3  of  the  Suprarenal  Capsules. 

Hwmorrhatje  into  the  gland  is  not  uncommon,  particularly  in  new-bom 
children  (Spencer).  In  early  infancy  it  usually  occurs  in  w  ^renenil  infeinjoD. 
There  may  be  abdominal  pain,  purpura,  and  convulsions  ( Langmead).  Tuber- 
ctUasis  may  occur  without  the  gymptoma  of  Addii^n'g  disease.  Among  157 
casesj  of  tuljerculous  dii>ease  in  various  part^  of  the  body,  caseous  tul>erculnu» 
foci  were  found  in  20  in  the  i^uprarenals  without  sign8  of  Addihon's  dii^ase 
(Rolleston).  Bullock  has  noted  the  association  of  lesions  of  the  adniiab 
with  anotualiea  of  growth. 

Tumora  of  the  Stiprnrenals, — Adenomata  are  common,  particularly  ihf 
small  yellowish  nodules.     Fibromata  and  faittj  tuujors  occur,  but  are  rartL 

Of  mtiluinani  ffrowihs  t^ecomhiry  tumors  arc  not  unciimmun.  In  (ul  c4i«* 
of  *^iecondary  carcinoma,  in  7  the  suprarenal  Ifodie^  were  the  seat  of  grt>irtb 
(RoUeston ).  Of  the  primary  growths,  both  sarcoma  and  carcinoma  may  occMr 
Affleck  and  I^ith  have  mllected  20  cases  of  primary  sarcoma.  ^Fhree  cases  o! 
primary  tumor  have  been  operated  upon  at  the  Johns  Hopkins  Hiispital,  two 
carcinoma,  uoc  sarcouia,  one  succesi=  fully,  Tfie  rliagnosis  in  each  waj*  tumor 
of  the  kidney  (Ramsay).  Pepper  (tertius)  degcrit>efl  a  special  type  of  malig- 
nant disease  in  children,  characterized  by  rapid  course,  increasing  di^tentirin 
of  the  abdomen,  and  a  uniform  inliltration  of  the  liver  by  the  tumor-ma^ 
without  any  afi^cites  or  jaundice. 

IX     DISEASES    OF  THE    SPLEEN. 

Apart  from  the  acute  swelling  in  fever,  the  chronic  enlargement  of  tlw 
organ  in  paludism,  leuka'mia,  cirrhosis  of  the  liver,  and  heart -disease,  »e 
see  very  few  instjinces  of  disease  of  the  spleen.  These  affections  have  liwm 
fully  described,  but  there  remain  Bevcral  conditions  to  which  brief  reference 
may  be  made. 

1.  Movable  Spleen. 

Movable  or  wandering  spleen  is  seen  most  frequently  in  women  the  ffiib- 
jects  of  enteroptosis.  It  may  Ik?  present  without  signs  of  displacrment  of 
other  organs.  It  may  be  found  accidentally  in  individuals  who  pni**oiit  mi 
symptoms  whatever.  In  other  cases  there  are  dragging,  uneasy  fwlingu  in  tie 
back  and  side.  All  grades  are  met  with,  from  a  spleen  that  can  In?  felt  cwo- 
pli'tely  below  the  margin  of  the  ribs  to  a  condition  in  which  the  tumor^niiffi 
mipinges  upon  the  pelvis;  indeed,  the  organ  has  been  found  in  an  ingniiiil 
hernia !  In  the  large  majority  of  all  ca^s  the  spleen  is  enlarged.  Somedscf 
it  appears  that  the  enlargement  has  caused  r<?laxation  of  the  ligamGQt^;  ifl 
otiier  instances  the  relaxation  seems  congenital,  as  movable  spleens  have" 
found  in  different  members  of  the  same  family.  Possibly  traumatiani 
account  for  some  of  the  easels.  Apart  from  the  dragging,  uneaay  cemmtiov 
and  the  worry  in  nervous  patients,  wandering  spleen  causes  very  few 
symptoTus.  Torsion  of  the  |iedtcb*  may  produce  a  very  alarming  and 
condition,  leading  to  great  swelling  of  the  organ,  high  ferer,  or  €?»  tft 
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necrosis.  A  young  woman  was  admitted  to  my  colleague  Kelly's  ward  with 
a  tumor  supposed  to  be  ovarian,  but  which  proved  to  be  a  wandering,  moder- 
ately enlarged  spleen.  She  was  transferred  to  the  medical  ward,  where  she 
had  suddenly  very  great  pain  in  the  abdomen,  a  large  swelling  in  the  left  flank, 
and  much  tenderness.  Halsted  operated  and  found  an  enormously  enlarged 
spleen  in  a  condition  of  necrosis,  adherent  to  the  adjacent  parts  and  to  the 
abdominal  wall.  He  laid  it  open  freely,  and  large  necrotic  masses  of  spleen 
tissue  discharged  for  some  time.    She  made  a  good  recovery. 

The  diagnosis  of  a  wandering  spleen  is  usually  easy  unless  the  organ  be- 
comes fixed  and  is  deformed  by  adhesions  and  perisplenitis.  The  shape  of  the 
organ  and  the  sharp  margin  with  the  notches  are  the  points  to  be  specially 
noted. 

The  treatment  of  the  condition  is  important.  Occasionally  the  organ  may 
be  kept  in  position  by  a  properly  adapted  belt  and  a  pad  under  the  left  costal 
margin.  Removal  of  the  displaced  organ  has  been  advised  and  carried  out  in 
many  cases,  and  nowadays  it  is  not  a  very  serious  operation.  It  is,  however, 
as  a  rule  unnecessary.  In  2  cases  of  enlarged  spleen  under  my  care,  with  great 
mobility,  causing  much  discomfort  and  uneasiness,  Halsted  completely  relieved 
the  condition  by  replacing  the  spleen,  packing  it  in  position  with  gauze,  and 
allowing  firm  adhesions  to  take  place.  Both  these  patients  were  seen  more 
than  eighteen  months  after  the  operation  and  the  organ  had  remained  in 
position. 

2.  Rupture  op  the  Spleen. 

This  is  of  interest  in  connection  with  the  spontaneous  rupture  in  cases  of 
acute  enlargement  during  typhoid  fever  or  malaria,  which  is  very  rare.  Rup- 
ture of  a  malarial  spleen  may  follow  a  blow,  or  a  fall,  or  an  exploratory  punc- 
ture. In  India  and  in  Mauritius  rupture  of  the  spleen  is  stated  to  be  very 
common.  Fatal  haemorrhage  may  follow  puncture  of  a  swollen  spleen  with  a 
hypodermic  needle.  Occasionally  the  rupture  results  from  the  breaking  of  an 
infarct  or  of  an  abscess.  The  symptoms  are  those  of  haemorrhage  into  the 
peritonaeum,  and  the  condition  demands  immediate  laparotomy. 

3.  Infarct  and  Abscess  of  the  Spleen. 

Emboli  in  the  splenic  arteries  causing  infarcts  may  be  either  infective  or 
simple.  They  are  seen  most  frequently  in  ulcerative  endocarditis  and  in  septic 
conditions.  Infarcts  may  also  follow  the  formation  of  thrombi  in  the  branches 
of  the  splenic  artery  in  cases  of  fever.  They  are  not  very  infrequent  in 
typhoid.  In  a  few  instances  the  infarcts  have  followed  thrombosis  in  the 
splenic  veins.  They  are  chiefly  of  pathological  interest.  The  infarct  of  the 
spl^n  may  be  suspected  in  cases  of  septicemia  or  pyaemia  when  there  is  pain 
in  the  splenic  region,  tenderness  on  pressure,  and  slight  swelling  of  the  organ ; 
on  several  occasions  I  have  heard  a  well-marked  peritoneal  friction  rub.  Occa- 
sionally in  the  infective  infarcts  large  abscesses  are  formed,  and  in  rare 
instances  the  whole  organ  may  be  converted  into  a  sac  of  pus. 

Tumors  of  the  spleen,  hydatid  and  other  cysts  of  the  organ,  and  gummata 
are  rare  conditions  of  anatomical  interest.  In  Hodgkin's  disease  the  organ 
may  be  enlarged  and  smooth,  or  irregular  from  the  presence  of  nodular  tumors. 
80 


762        DiiSKASES  OF  THE  BLOOD  AND  DUCTLESS  OLANLS. 


4.  Splenomegaly,  Splenic  Ak.^mia,  Bakti's  Disease. 

AauMnia  may  be  associated  with  many  conditions  in  which  the  spleen  id 
enlarged— in  leuk«?rnia,  in  pernicious  anemia,  in  llodgkin's  disease^  in  cir- 
rhosis of  the  liver,  particularly  of  the  hypertrophic  type,  and  in  the  eyphihtic 
form,  and  in  chronic  malaria.  But  apart  from  all  the^,  and  apart  from  ill 
forms  of  enlargement  of  the  spleen  in  children,  are  the  conditions  which  haw 
been  grouf>ed  under  the  names  prirnitiTe  splenomegaly,  splenic  anaemia,  And 
Banti's  disease.  Though  tlie  chnieal  picture  may  be  very  similar,  it  se»mw 
impossible  to  classify  them  all  as  one  disease.  The  following  groups  of  cttses 
may  be  recognized  provisionally: 

1.  Simple  spfenomegahj,  persisting  for  years  without  any  antemia,  or  per- 
haps only  a  low  color  index.  The  only  discomfort  is  a  dragging  pain  and 
uneasiness  in  the  flank. 

2.  Splenomegalt/  with  marked  anismia  of  a  secondary  type,  with  pig- 
mentation of  the  skin  and  a  tendency  to  ha?mnrrhages,  especially  from 
the  stomach.  The  ca^^es  may  last  for  ten  or  twelve  years.  Ultimately  the 
liver  may  be  involve<i  in  a  secondary  cirrhosis  and  there  are  the  added 
features  of  jaundice  and  ascites  which  give  the  picture  of  the  so-called  Banli'i 
disease. 

3.  The  family  or  infantile  form  described  by  Frederick  Taylor,  Brill,  mi 
Gilbert  and  Fournier,  in  which  the  disease  begins  in  ehildhc»od,  attacking  wr- 
eral  members  of  a  family.  With  the  enlarged  spleen  tiiere  are  hyj>ertmpliic 
cirrhosis,  jaundice,  pigmentation  of  the  skin,  stunting  of  the  growt'  *  '  'rj^ 
of  the  fingers,  etc.  The  coudition  may  persist  for  years.  The  eiri  be 
liver  is  believed  to  be  secondary  or  splenogenous. 

4.  Qauchers  type  of  chronic  endothdioma  of  the  spleen — a  K-jiimkable 
condition  in  which  the  normal  texture  of  the  spleen  is  replaced  by  large  cmW 
thelial  cells.  The  clinical  picture  as  recorded  by  Brill,  Bovaird,  Holleston, 
Stengel,  and  others  is  that  of  splenomegaly  with  secondary  anicmia.  Th* 
ejctraordinary  feature  is  that  tlie  spleen  has  retained  very  much  the  normil 
appearance  of  the  organ,  except  in  Stengel's  case,  which*  macroscopically,  hid 
tumor  formations.    The  condition  persists  for  years. 

When  the  spleen  is  large  and  there  are  recurring  hjemorrlmges  the 
tion  of  removal  may  be  considered.     Warren  gives  20  recoveries  aoMJll 
operations. 

For  a  consideration  of  the  forms  of  splenic  enlargement  in  childf^en, 
senior  student  is  referred  to  Hutchinson's  Goulstonian  Ijcctures,  1!>0-L 


5.  Chronic  Polycyth.^mia  with  Cyanosis  ano  KxianoED  Splixv* 

Here  uiay  be  briefly  mentioned  a  remarkable  condition,  of  which  about  2t 
cases  are  on  record,  in  w^hich,  w^ithout  emphysema,  the  patient  him  chraiie 
cyanosis  with  an  extraonlinary  incn^ase  in  the  number  of  the  red  btood^edf^ 
puscles,  up  to  *J-i:i  millions  per  cmm.  An  enlarged  spleen  has  Uxn  pf«iB* 
in  a  majority  of  the  eases.  Headache,  giddine8i%.  and  constipation  have  htm 
the  most  common  symptoms.  Cases  were  described  by  Saundhy  ami  JtmmtU 
and  by  Calx»t,  In  August.  1903,  I  reported  a  scries  of  case*  (Am,  Jour,  llrf. 
Science)  and  tried  to  give  the  condition  a  place  a^  a  well-ileAiiud  cUaieil 
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entity.  I  have  since  then  collected  a  number  of  additional  cases,  a  majority 
of  which  have  fairly  well-defined  characteristics.  Weintraud  (Naimyn's  Fest- 
schrift) has  abstracted  most  of  them.  Polyglobulism  without  splenic  enlarge- 
ment occurs  in  many  other  conditions,  particularly  in  congenital  heart-disease 
and  after  residence  at  high  altitudes.  With  primary  tuberculosis  of  the  spleen 
there  has  also  been  associated  polyglobulism  and  cyanosis.  But  apart  from 
all  these  conditions  there  is  probably  a  well-defined  disease  of  unknown  etiology 
with  the  above-mentioned  characters. 

X.    DISEASES   OF   THE   THYBOID   GLAND. 

1.  Congestion. 

At  puberty,  in  girls,  often  at  the  onset  of  menstruation,  the  gland  enlarges ; 
in  certain  women  the  neck  becomes  fuller  at  each  menstruation,  and  it  was 
an  old  idea  that  the  gland  enlarged  at  or  after  defloration.  The  slight  enlarge- 
ment at  puberty  may  persist  for  months  and  cause  uneasiness,  but  as  a  rule 
it  disappears  completely.  1  do  not  remember  a  single  instance  in  which  the 
goitre  has  remained,  though  of  course  such  a  possibility  has  to  be  considered. 
From  mechanical  causes,  as  tight  collars,  repeated  crying,  or  prolonged  use  of 
the  voice,  the  gland  may  swell  for  a  short  time. 

2.  Acute  Thyroiditis. 

Rarely  primary,  it  is  almost  always  a  complication  of  one  of  the  acute 
infections,  typhoid  fever,  scarlet  fever,  diphtheria,  pneumonia,  rheumatic  fever, 
or  mumps.  The  whole  gland  may  be  involved,  or  only  one  lobe.  There  is 
swelling,  pain  on  pressure,  and  very  soon  redness  over  the  affected  part.  It 
may  resolve  or  go  on  to  suppuration.  The  entire  gland  may  be  destroyed  and 
myxcedema  follow,  as  in  a  case  reported  by  Shields.  Basedow's  disease  has  fol- 
lowed the  acute  thyroiditis  of  typhoid  fever. 

3.  Goitre. 

Definition. — Hypertrophy  of  the  thyroid  gland,  occurring  sporadically  or 
endemically. 

Sporadic  goitre  is  not  uncommon,  and  is  confined  almost  exclusively  to 
women.  In  girls  at  puberty  slight  enlargement  of  the  gland  is  very  common, 
and  it  may  persist  for  a  year  or  longer ;  in  rare  instances  the  enlargement  per- 
sists. 

The  following  varieties  may  be  distinguished:  (a)  Parenchymatous,  in 
which  the  enlargement  is  general  and  the  follicles,  usually  newly  formed, 
contain  a  gelatinous  colloid  material,  (b)  Vascular,  in  which  the  en- 
largement is  chiefly  due  to  dilatation  of  the  blood-vessels  without  the 
new  formation  of  glandular  tissue,  (c)  Cystic  goitre,  in  which  the  en- 
larged gland  is  occupied  by  large  cysts,  the  walls  of  which  often  undergo  cal- 
cification. 

Endemic  goitre  is  rare  in  the  United  States  and  Canada.  The  endemic 
centres  referred  to  in  Barton's  monograph  (1819)  and  in  Hirsch's  Geograph- 
ical Pathology  no  longer  exist.  It  is  most  prevalent  about  the  eastern  end  of 
Lake  Ontario  and  in  Michigan  (Dock),  and  in  parts  of  the  province  of  Que- 


764         DISEASES  OF  THE  BLOOD  AND  DUCTLESS  GLANDS. 

bee.  Of  late  years  there  appears  to  have  been  a  decided  increase  in  goitre  in 
the  mountainous  regions  of  Pennsylvania  particularly.  In  Great  Britain  it  is 
fitill  met  with  in  a  few  localities,  as  in  Derbyshire — ^the  Derbyshire  necL 
In  Switzerland  and  parts  of  France  and  Italy  it  is  very  prevalent,  occurring 
alone  or  in  association  with  cretinism.  In  parts  of  Central  Asia  there  are 
towns,  such  as  Khokand  in  Turkestan,  in  which  a  large  proportion  of  the 
population  have  goitre  or  cretinism.  Bussian  troops  stationed  there  may  have 
goitres  within  a  few  months. 

In  schools  and  garrisons  there  have  been  remarkable  outbreaks  of  acute 
goitre  in  epidemic  form,  lasting  a  few  months,  and  disappearing,  in  school, 
after  the  holidays.  In  one  instance  161  boys  among  350,  and  245  girls  among 
381,  were  attacked  (Guillaume). 

Symptomfl. — The  enlargement  may  be  uniform  or  affect  only  one  lobe, 
or  the  isthmus  alone.  When  small,  a  goitre  causes  no  inconvenience.  Wh«i 
large,  it  may  compress  the  trachea,  causing  dyspnoea,  or  may  pass  beneath  the 
sternum  and  compress  the  veins.  These,  however,  are  exceptional  circum- 
stances, and  in  a  large  proportion  of  all  cases  no  serious  symptoms  are  noted. 
The  affection  usually  comes  under  the  care  of  the  surgeon.  Sudden  death 
occasionally  occurs  in  large  bronchoceles.  In  some  instances  it  may  be  difficult 
to  determine  the  cause,  and  it  has  been  thought  to  be  associated  with  pressure 
on  the  vagi.  I  have  reported  an  instance  in  which  it  resulted  from  haemor- 
rhage into  the  gland  and  into  the  adjacent  tissues.  The  blood  passed  into  the 
cellular  tissues  of  the  neck  and  under  the  sternum,  covering  the  aorta  and 
pericardium.  In  regions  in  which  goitre  prevails  the  drinking-water  should 
be  boiled.  Change  of  locality  is  sometimes  followed  by  cure.  The  medicinal 
treatment  is  very  unsatisfactory.  Iodine  and  various  coimterirritants  exter- 
nally, iodide  of  potash,  ergot,  and  many  other  drugs  are  recommended  bv 
writers.  The  thyroid  extract  has  been  used  with  success  in  a  few  cases.  If 
the  organ  progressively  enlarges  and  causes  great  disfigurement  or  inconTcn- 
ience,  operation  should  be  advised. 

4.  Tumors  of  the  Thyroid. 

These  are  very  varied,  (a)  Adenomata,  either  simple  or  malignant. 
The  latter  may  form  extensive  metastases.  A  case  is  reported  by  Hayward 
in  which  growths  resembling  thyroid  tissue  occurred  in  the  lungs  and 
various  bones  of  Jhe  body,  (b)  Cancer,  of  which  several  forms  have  been 
described,  (c)  Sarcoma.  All  of  these  have  a  surgical  rather  than  a  medical 
interest. 

Aberrant  and  Accessory  Thyroids. — Anywhere  from  the  root  of  the  tongw 
to  the  arch  of  the  aorta  small  fragments  of  thyroidal  tissue  have  been  found. 
In  the  mediastinum  they  may  form  large  tumors,  and  in  the  pleura  an  accer 
sory  cystic  thyroid  may  fill  the  upper  half  of  one  pleural  ca>nty  or  even  the 
entire  side  (F.  A.  Packard).  The  Ungual  thyroid  is  not  uncommon,  vaij- 
ing  in  size  from  a  hemp  seed  to  a  pea,  usually  free  in  the  deep  muscte 
of  the  tongue,  or  attached  to  the  hyoid  bone.  When  enlarged  the  linguil 
goitre  may  form  a  tumor  of  considerable  size.  The  true  thyroid  has  betf 
absent,  and  removal  of  the  lingual  goitre  has  been  followed  by  myxcrfeBii 
(Storrs). 
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5.  Exophthalmic  Goitre. 
{Graves' s,  Basedow's,  or  Parry's  Disease.) 

Beflnition. — A  disease  characterized  by  exophthalmos,  enlargement  of  the 
thyroid,  and  fimctional  disturbance  of  the  vascular  system.  It  is  very  possibly 
caused  by  disturbed  function  of  the  thyroid  gland  (hyperthyroidism). 

Hifltorical  Note. — In  the  posthumous  writings  of  Caleb  Hillier  Parry 
(1825)  is  a  description  of  8  cases  of  Enlargement  of  the  Thyroid  Gland  in 
Connection  with  Enlargement  or  Palpitation  of  the  Heart.  In  the  first  case, 
seen  in  1786,  he  also  described  the  exophthalmos:  "  The  eyes  were  protruded 
from  their  sockets,  and  the  countenance  exhibited  an  appearance  of  agitation 
and  distress,  especially  in  any  muscular  movement."  The  Italians  claim  that 
Flajani  described  the  disease  in  1800.  I  have  not  been  able  to  see  his  original 
account,  but  Moebius  states  that  it  is  meagre  and  inaccurate,  and  bears  no 
comparison  with  that  of  Parry.  If  the  name  of  any  physician  is  to  be  asso- 
ciated with  the  disease,  undoubtedly  it  should  be  that  of  the  distinguished  old 
Bath  physician.    Graves  described  the  disease  in  1835  and  Basedow  in  1840. 

Etiology. — The  disease  is  more  frequent  in  women  than  in  men.  Of  200 
cases  tabulated  by  Eshner,  there  were  161  females.  The  age  of  onset  is  usually 
from  the  twentieth  to  the  thirtieth  year.  It  is  sometimes  seen  in  several  mem- 
bers of  the  same  family.  Worry,  fright,  and  depressing  emotions  precede  the 
development  of  the  disease  in  a  number  of  cases. 

The  disease  is  regarded  by  some  as  a  pure  neurosis,  in  favor  of  which  is 
urged  the  onset  after  a  profound  emotion,  the  absence  of  lesions,  and  the 
cure  which  has  followed  in  a  few  cases  after  operations  upon  the  nose.  Others 
believe  that  it  is  caused  by  a  central  lesion  in  the  medulla  oblongata.  In 
support  of  this  there  is  a  certain  amount  of  experimental  evidence,  and  in 
a  few  autopsies  changes  have  been  found  in  the  medulla.  Of  late  years  the 
view  has  been  urged,  particularly  by  Moebius  and  by  Greenfield,  that  exoph- 
thalmic goitre  is  primarily  a  disease  of  the  thyroid  gland  (hyperthyrea) ,  in 
antithesis  to  myxoedema  (athyrea).  The  clinical  contrast  between  these  two 
diseases  is  most  suggestive — the  increased  excitability  of  the  nervous  system, 
the  flushed,  moist  skin,  the  vascular  erythism  in  the  one;  the  dull  apathy, 
the  low  temperature,  slow  pulse,  and  dry  skin  of  the  other.  The  changes  in 
the  gland  in  exophthalmic  goitre  are,  as  shown  by  Greenfield,  those  of  an  organ 
in  active  evolution — viz.,  increased  proliferation,  with  the  production  of  newly 
formed  tubular  spaces  and  absorption  of  the  colloid  material  which  is  replaced 
by  a  more  mucinous  fluid  (Bradshaw  I^ecture,  1893).  The  thyroid  extract 
given  in  excess  produces  symptoms  not  unlike  those  of  Parry^s  disease — tachy- 
cardia, tremor,  headache,  sweating,  and  prostration.  Becl^re  has  recently 
reported  a  case  in  which  exopthalmos  developed  after  an  overdose.  Use  of 
the  thyroid  extract  usually  aggravates  the  symptoms  of  exophthalmic  goitre. 
The  most  successful  line  of  treatment  has  been  that  directed  to  diminish  the 
bulk  of  the  goitre.  These  are  some  of  the  considerations  which  favor  the  view 
that  the  symptoms  are  due  to  disturbed  function  of  the  thyroid  gland,  prob- 
ably to  hypersecretion  of  certain  materials,  which  induce  a  sort  of  chronic 
intoxication.  Myxcedema  may  develop  in  the  late  stages,  and  there  are  tran- 
sient cedema  and  in  a  few  cases  scleroderma,  which  indicate  that  the  nutrition 
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of  the  skin  is  invalved.  Persistence  of  the  thymus  is  almost  the  rule  (Hector 
MackomEie),  but  its  significance  is  unknown. 

Symptoms.— Acute  and  chronic  forms  may  be  recognized.  In  the  acuie 
form  t)ic  dist^as*.'  njay  ari^  with  great  rapidity.  In  a  patient  of  J.  H,  Lloyd**, 
of  Philadelphia,  a  woman,  aged' thirty-nine,  who  had  been  considered  p**rfeclly 
healthy,  hut  whose  friends  had  noticeil  that  for  some  time  her  eyes  looked 
rather  large,  was  suddenly  soizeil  with  intense  vomiting  and  diarrhoea,  rapid 
action  of  the  heart,  and  great  throbbing  of  the  arteries.  The  eyes  were  promi- 
nent and  staring  and  ttie  thyroid  gland  was  found  much  enlarged  and  soft. 
The  gastro-intestinal  symptoms  continued,  the  pulse  became  more  rapid,  the 
vomiting  was  incessant,  and  the  patient  died  un  the  third  day  of  the  illnf»$. 
Only  the  abdominal  and  thoracic  organs  could  be  examined  and  no  cliangei 
were  found.  Two  rapidly  fatal  cases  occurred  at  the  Philadelphia  Hospital, 
one  of  which,  under  F.  P.  Henrys  care,  had  marked  cerebral  symptoms*  The 
acute  cases  are  not  always  associated  with  deliriunu  In  a  ease  reported  b? 
t*5utcli(T  ileath  occurreil  within  three  months  from  t!ie  onset  of  the  n»4, 

owing  tc^  rupeatnl  and  uncontrollable  vomiting.     M"re  frequently  H  ;  ia 

gradual  and  the  disease  is  chronic.  There  are  four  characteristic  symptoms 
of  the  disease — exophtlialmos,  tachycardia,  enlargement  of  the  thyroid,  and 
tremor. 

TAcnYCARDLv. — Itapid  heart  action  is  only  one  of  a  series  of  n*nuirkable 
vascular  phenomena  in  the  disease.  The  pulse-rate  at  first  may  be  not  more 
than  1>5  or  lUO,  but  when  the  disease  is  established  it  may  be  from  140  ti* 
160,  or  even  higher.  Irregularity  is  not  cominon,  except  toward  the  cloi«.  lo 
a  well-developed  case  the  visible  area  of  cardiac  pulsation  is  much  increafieil, 
the  action  is  heaving  and  forcil>le,  and  the  shock  of  the  heart -sounds  is  wdl 
felt.  The  large  arteries  at  the  ro*:it  of  the  neck  throb  forcibly.  There  b 
visible  pulsation  in  the  peripheral  arteries.  The  capillary  pulsit  i^  really 
seen,  and  there  are  few  diseases  in  which  one  may  see  at  times  with  greater 
distinctness  tlie  venou.^  pulse  in  the  veins  of  the  hand.  The  throbbing  paki* 
tion  of  the  arteries  may  be  felt  even  in  the  finger  tips.  Vascular  erythema  ii 
common — the  face  and  neck  are  flushe<i  and  there  may  be  a  wide-spread  erf- 
thema  of  the  IkxIv  and  limbs.  On  auscultation  murmurs  are  usually  lieard 
ovpr  the  heart,  a  loud  apex  systolic  and  Ifmd  bruits  at  the  base  and  over  the 
manubrium.  The  .sounds  of  the  heart  may  he  very  intense.  In  rare  iiistajioet 
they  may  be  heard  at  some  distance  from  the  patient;  according  to  Ortw* 
as  far  m  four  fe<3t.  Attacks  of  acute  dilatation  of  the  heart  mar  occtir  Willi 
dyspna*a,  cough,  and  a  frothy  blowly  exf>ectoration. 

Exophthalmos,  which  may  be  nnilateral,  usually  follows  the  vascular  di^ 
turbance.  it  is  readily  recognized  by  the  protrusion  of  the  balls,  and  juirtlY  by 
the  fact  that  the  lids  do  not  cnnipletely  cover  the  sclerotics,  so  thai  a  rim  of 
white  is  8een  above  and  below  the  ci^rnea.  The  protrusion  may  l»ecotlie  tfilT 
gr'eat  and  the  eye  may  evfu  be  dislocated  from  the  socket,  or  both  eyes  ma?  W 
destroyed  by  panophthalmitis,  a  condition  present  in  one  of  Bo^^lowV  caiei. 
The  vision  is  imrmal.  (traefe  noted  that  when  the  eyeball  is  moved  domward 
the  upper  lid  doe^  not  follow  it  as  in  health.  This  is  knowm  as  (frfi#»ff»'*  ^\pL 
The  palpebral  aperture  is  wider  than  in  health,  owing  to  spasm  or  r<  nf 

the  upper  lid  (Stellwag's  sign).  The  patient  winks  less  freijuenL,  ...,;.  ui 
health.     Moebius  has  called  attention  to  the  lack  of  convergence  of  tlie  two 
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eyes.  Changes  in  the  pupils  and  in  the  optic  nerves  are  rare.  Pulsation  of  the 
retinal  arteries  is  common. 

Enlargement  of  the  thyroid  commonly  occurs  with  the  exophthalmos. 
It  may  be  general  or  in  only  one  lobe,  and  is  rarely  so  large  as  in  ordinary 
goitre.  The  vessels  are  usually  much  dilated,  and  the  whole  gland  may  be 
seen  to  pulsate.  A  thrill  may  be  felt  on  palpation  and  on  auscultation  a  loud 
systolic  murmur,  or  more  commonly  a  bruit  de  diable,  A  double  murmur  is 
common  and  is  pathognomonic  (Guttmann). 

Tremor  is  the  fourth  cardinal  symptom,  and  was  really  first  described  by 
Basedow.  It  is  involuntary,  fine,  about  eight  to  the  second.  It  is  of  great 
importance  in  the  diagnosis  of  the  early  cases. 

Among  other  symptoms  are  anaemia,  emaciation,  and  slight  fever.  At- 
tacks of  vomiting  and  diarrhoea  may  occur.  The  latter  may  be  very  severe 
and  distressing,  recurring  at  intervals.  The  greatest  complaint  is  of  the  forci- 
ble throbbing  in  the  arteries,  often  accompanied  with  unpleasant  flushes  of 
heat  and  profuse  perspirations. 

Erythematous  flushing  is  common.  Pruritus  may  be  a  severe  and  per- 
sistent symptom.  Multiple  telangiectases  have  been  described.  Solid,  infil- 
trated oedema  is  not  uncommon.  It  may  be  transitory.  A  remarkable  myx- 
cedematous  state  may  supervene.  Pigmentary  changes  are  very  common.  They 
may  be  patchy  or  generalized..  Hydrocystoma  may  occur,  and  the  coexistence 
of  scleroderma  and  Graves's  disease  has  been  frequently  noticed.  Irritability 
of  temper,  change  in  disposition,  and  great  mental  depression  have  been  de- 
scribed. An  important  complication  is  acute  mania,  in  which  the  patient  may 
die  in  a  few  days.  Weakness  of  the  muscles  is  not  uncommon,  particularly  a 
feeling  of  "  giving  way  "  of  the  legs.  If  the  patient  holds  the  head  down  and 
is  asked  to  look  up  without  raising  the  head,  the  forehead  remains  smooth  and 
is  not  wrinkled,  as  in  a  normal  individual  (Joifroy).  A  feature  of  interest 
noted  by  Charcot  is  the  great  diminution  in  the  electrical  resistance,  which 
may  be  due  to  the  saturation  of  the  skin  with  moisture  owing  to  the  vaso-motor 
dilatation  (Hirt).  Bryson  has  noted  the  fact  that  the  chest  expansion  may  be 
greatly  diminished.  The  emaciation  may  be  extreme.  Glycosuria  and  albu- 
minuria are  not  infrequent  complications.     True  diabetes  may  occur. 

The  course  of  the  disease  is  usually  chronic,  lasting  several  years.  After 
persisting  for  six  months  or  a  year  the  symptoms  may  disappear.  There  are 
remarkable  instances  in  which  the  svmptoms  have  come  on  with  great  inten- 
sity, following  fright,  and  have  disappeared  again  in  a  few  days.  A  certain 
proportion  of  the  cases  get  well,  but  when  the  disease  is  well  advanced  recov- 
ery is  rare. 

Diagnosis. — Few  diseases  are  so  easily  recognized..  The  difficulty  is  with 
the  partially  developed  forms,  formes  frustes,  which  are  not  uncommon.  The 
nervous  state,  the  tremor,  and  tachycardia  may  be  the  only  features,  or  there 
may  be  slight  swelling  of  the  thyroid  with  tremor  alone.  The  greatest  diffi- 
culty arises  in  the  cases  of  hysterical  tremor  with  rapid  heart  action. 

Treatment. — (a)  The  disease  is  serious  enough  to  warrant  strong  measures 
systematically  carried  out ;  much  valuable  time  is  lost  in  trying  various  rem- 
edies. The  patient  should  be  in  bed,  at  absolute  rest,  and  see  very  few  persons. 
To  quiet  the  heart's  action  the  ice-bag  may  be  continuously  applied  through 
the  day,  and  veratrum  viride,  aconite,  or  strophanthus  given  in  full  doses. 
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Ergol:,  Wlladnnna,  phosphate  of  Boda,  small  doses  of  opium,  and  many  other 
reroedio8  are  recommended,  and  in  some  instances  I  have  isecn  benefit  from  thi? 
belladonna  and  the  phosphate  of  soda.  Electricity  may  bo  helpful.  A  eenim 
has  lx?en  prepareil  by  treating  animals  with  gradually  increasing  do€m  of  tb# 
thyroid  exlraet,  Cafteg  have  been  treated  with  it  by  Lepine,  George  Murray, 
and  others,  hut  the  rej^ultn  are  not  very  satisfactory.  The  extracts  of  the  thy- 
roid ghind  and  of  the  thymus  have  \\een  tried,  hut  witlioiit  niueh  l>ene(it 
After  threi>  months'  careful  treatment,  if  the  patient  ia  not  better,  the  question 
should  be  considered  of.  (b)  iSurgical  treatment.  Removal  of  part  of  thi»  thy- 
roid ^land  otters  the  best  hoj)e  of  permnneut  cure.  It  is  remarkable  with  wliai 
rapidity  all  the  symptoms  may  disappear  after  partial  thyroidectomy,  A  i^> 
oml  operation  may  he  necei^sary  in  severe  eai^es.  In  40  thyroidectomies  by  the 
Mayos  there  were  tl  deaths^  All  of  the  others  were  improved,  and  50  per  cent 
of  them  got  fx^rfectly  welL  The  figurt^s  from  Kochers  Clinic  (190*^)  give  a 
remarkable  percentage  of  recoveries.  The  operation  under  cocaine  may  be  dooo 
with  safety  when  the  condition  of  the  heart  and  the  extreme  tachycardia  do 
not  contraindicate  an  operation.  Tying  of  the  arteries  and  exothyropoxia  aws 
also  recommended.  Excision  of  the  superior  cervical  ganglia  of  the  sympa- 
thetic has  one  heneticial  result,  viz..  the  production  of  slight  ptosi^^  wliirh 
obviates  the  staring  cfuiracter  of  the  exophthalmos. 

Marked  benefit  has  followed  the  use  of  the  X-rays  in  a  few  case& 


6. 


Myxckdkma  {Aihtfrea). 

Ifefinitioa* — A  constitutional  alloi'tion,  due  to  the  Iors  of  function  of  the 
thyroid  gland.  The  disease,  which  was  described  by  Sir  William  Gall  ««  » 
cretinoid  change,  and  later  by  Ord,  is  character izeil  clinically  by  a  myxoKleiiia- 
tous  condition  of  the  subcutaneous  tiiisues  and  mental  failure,  and  anatocaically 
by  atrophy  of  the  thyroid  gland, 

Clinioal  Forma. — Tliroe  groups  of  cases  may  be  recognized^-crotinkm, 
myxa?dema  proper,  and  o|i<^rative  myxa^dema. 

Cretinism.— This  remarkable  impairment  of  nutrition  follows  absence  or 
loss  of  function  of  the  thyroid  gland,  either  congenital  or  appearing  iit  any 
time  before  puberty.  There  is  remarkable  retardation  of  development,  reten- 
tion of  the  infantile  state,  and  an  extraordinary  disproportion  between  tlw 
dilTerent   parts  of  the  body.     Two   forms  of  cretinism   are   r-  "     'he 

sporadic  and  the  endemic.     In  the  sporadic  form  the  gland  in  n* 

itally  absent,  it  may  be  atrophied  after  one  of  the  specific  fevers,  or  the  con- 
dition may  develop  with  goitre.  Since  we  have  learned  to  recognize  (he  di#eaM 
at  is  surprising  how  many  cases  liave  been  reported,  I  was  able  to  collect  60 
cases  in  America  to  May  1,  181^7,  In  great  Britain  the  disea^*  b  ocC 
uncommon,  and  many  cases  have  heen  report(*cL 

The  condition  is  rarely  recognized  before  the  infant  is  six  or  seren  n3cintli» 
old.  Then  it  is  noticed  that  the  child  does  not  grow  so  rapidly  and  i»  nut 
bright  mentaMv-  'I'he  tongue  looks  large  and  hangs  out  of  the  mouth.  The 
hair  may  he  thin  ai»d  (he  skin  very  dry.  Usually  by  the  end  of  the  first  yrmr 
and  during  the  second  year  the  sigm?  of  cretinism  l>econio  very  marked.  Tbi 
face  18  large,  looks  bloat43d,  the  eyelids  are  putfy  am]  swollen;  the  alii^ 
are  thick,  the  no^  looks  depres^ni  and  Hat.     Dentition  m  delayed^  aof 
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teeth  which  appear  decay  early.  The  abdomen  is  swollen,  the  legs  are  thick 
and  short,  and  the  hands  and  feet  are  undeveloped  and  pudgy.  The  face  is 
pale  and  sometimes  has  a  waxy,  sallow  tint.  The  fontanelles  remain  open; 
there  is  much  muscular  weakness,  and  the  child  can  not  support  itself.  In  the 
supraclavicular  regions  there  are  large  pads  of  fat.  The  child  does  not  develop 
mentally ;  there  are  various  grades  of  idiocy  and  imbecility. 

A  very  interesting  form  is  that  in  which,  after  the'  child  has  thriven  and 
developed  imtil  its  fourth  or  fifth  year,  or  even  later,  the  symptoms  begin 
after  a  fever,  in  consequence  of  an  atrophy  of  the  gland.  Parker  suggests  for 
this  variety  the  name  juvenile  myxoedema. 

Endemic  cretinism  occurs  under  local  conditions,  as  yet  unknown,  in  asso- 
ciation with  goitre.  It  is  met  with  chiefly  in  Switzerland  and  parts  of  Italy 
and  France. 

The  diagnosis  is  very  easy  after  one  has  seen  a  case  or  good  illustrations. 
Infants  a  year  or  so  old  sometimes  become  flabby,  lose  their  vivacity,  or  show 
a  protuberant  abdomen  and  lax  skin  with  slight  cretinoid  appearance.  These 
milder  forms,  as  they  have  been  termed,  are  probably  due  to  transient  func- 
tional disturbance  in  the  gland.  There  is  rarely  any  difficulty  in  recognizing 
the  different  other  types  of  idiocy.  The  condition  known  as  fostal  rickets, 
achondroplasia,  or  chondrodystrophia  fostalis,  is  more  likely  to  be  mistaken 
for  cretinism.  The  children  which  survive  birth  grow  up  as  a  remarkable 
form  of  dwarfs,  characterized  by  shortness  of  the  limbs  (micromelia)  and 
enormous  enlargement  of  the  articulations,  due  to  hyperplasia  of  the  carti- 
laginous ends  of  the  bones.  Infantilism — the  condition  characterized  by  a 
preservation  in  the  adult  of  the  exterior  form  of  infancy  with  the  non-appear- 
ance of  the  secondary  sexual  characters — could  scarcely  be  mistaken  for 
cretinism. 

Myxcedema  of  Adults  {Gull's  Disease). — In  this,  women  are  very  much 
more  frequently  affected  than  men — in  a  ratio  of  6  to  1.  The  disease  may 
affect  several  members  of  a  family,  and  it  may  be  transmitted  through  the 
mother.  In  some  instances  there  has  been  first  the  appearance  of  exophthalmic 
goitre.  Though  occurring  most  commonly  in  women,  it  seems  to  have  no 
special  relation  to  the  catamenia  or  to  pregnancy;  the  symptoms  of  myxoedema 
may  disappear  during  pregnancy  or  may  develop  post  partum.  Myxcedema 
and  exophthalmic  goitre  may  occur  in  sisters.  It  is  not  so  common  in  Amer- 
ica as  in  England.  In  sixteen  years  I  saw  only  10  cases  in  Baltimore,  7  of 
which  were  in  the  hospital.  The  symptoms  of  this  form,  as  given  by  Ord,* 
are  marked  increase  in  the  general  bulk  of  the  body,  a  firm,  inelastic  swelling 
of  the  skin,  which  does  not  pit  on  pressure ;  dryness  and  roughness,  which  tend, 
with  the  swelling,  to  obliterate  in  the  face  the  lines  of  expression;  imperfect 
nutrition  of  the  hair;  local  tumefaction  of  the  skin  and  subcutaneous  tissues, 
particularly  in  the  supraclavicular  region.  The  physiognomy  is  altered  in  a 
remarkable  way :  the  features  arc  coarse  and  broad,  the  lips  thick,  the  nostrils 
broad  and  thick,  and  the  mouth  is  enlarged.  Over  the  cheeks,  sometimes  the 
nose,  there  is  a  reddish  patch.  There  is  a  striking  slowness  of  thought  and 
of  movement.  The  memory  becomes  defective,  the  patients  grow  irritable 
and  suspicious,  and  there  may  be  headache.    In  some  instances  there  are  delu- 

•  Report  on  Myxcedema,  Clinical  Society's  Transactions,  1888. 
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mans,  and  hallueinatton^,  leading  to  a  final  condition  of  dementia,  ^he  gttt 
18  heavy  and  &\ow.  The  temperature  may  be  below  nonnaL  The  functioaH  of 
the  heart,  luno^s,  and  alxlominal  organs  are  normal.  Hsemorrhagc  soitictimest 
occurs*  Albuminuria  is  sometimes  present,  more  rarely  glycosuria.  Deatli  is 
■  usually  due  to  some  intercurrent  disease,  most  frequently  tuberculosis  (Gn?eii- 
field).  The  th^Toid  gland  is  diminished  in  size  and  may  become  eorn|»U>fely 
atrophied  and  converted  into  a  fibrous  mass.  The  subcutaneous  fat  is  abun- 
dant* and  in  one  or  two  instances  a  great  increase  in  the  mucin  has  been 
found. 

The  course  of  the  disease  is  slow  but  progressive,  and  extends  over  ten  or 
fifteen  years.  A  condition  of  acute  and  temporary  myxa»dema  may  develop  in 
connection  with  enlargement  of  the  thyroid  in  young  persons.  HyxoedeiDa 
may  follow  exophthalmic  goitre.  In  other  instances  the  s}Tnptom8  of  the  two 
'diseases  have  been  combined*  1  have  reportetl  a  ease  in  which  a  young  man 
became  bIoatj?d  and  increased  in  weight  enormously  during  three  months,  then 
had  tachycardia  with  tremor  and  active  delirium,  and  died  within  siJt  ZDOOtlit 
of  the  onset  of  the  symptoms. 

Operative  ^Iyxcedema;  Cachexia  Strumipriva. — Horsley,  in  a  series  of 
intere?>ting  experiments,  showed  that  complete  removal  of  the  thyroid  in  mon- 
keys was  followed  by  the  production  of  a  condition  simihir  to  that  of  myx- 
a?deraa  and  often  associated  wiUi  spasms  or  tetanoid  contractures,  and  followed 
by  apathy  and  coma.  When  the  monkeys  were  kept  warm  myxcpdema  WM 
averted,  and,  instead  of  an  acute  myxo?dema,  the  animals  had  a  <Hindition 
which  closely  resembled  cretinism.  An  identical  condition  may  follow  extirpa- 
tion of  the  thyroid  in  man.  Kocher.  of  Bern,  found  that  after  complete  CJcilr*' 
pation  a  cachectic  condition  followed  in  many  cases,  the  symptoins  of  which 
are  practically  identical  with  those  of  myxanlcma.  The  disease  follows  only 
a  certain  number  of  total  and  a  much  smaller  proportion  of  partial  rtnnovali 
of  the  thyroid  gland.  Of  408  cases,  in  GO  the  operative  niyxcedema  occurred* 
It  has  been  thought  that  if  a  small  fragment  nf  (he  thyroid  n^main^  or  if 
there  are  accessory  glands,  which  in  animals  are  very  common,  these  symptoms 
do  not  develop.  It  is  possible  that  in  men,  in  the  cascjs  of  complete  removal, 
the  accesi^orv'  fragments  subserve  the  function  of  the  gland.  OjXTativt*  mys- 
ccdema  is  ver}^  rare  in  America.  A  few  years  ago  I  was  able  to  find  only  two 
eases,  one  of  which,  McOraw's,  referred  to  in  previous  editions  of  this  work,  haa 
since  been  cured. 

The  dmgnosis  of  myxcrdema  is  easy,  as  a  rule.  The  genera!  aspfxH  of  tbt 
palicnt^ — the  subcutaneous  swelling  and  the  pallor — suggest*  Bright'a  difiettMi 
which  itiay  \ye  strengthened  by  the  discover)'  of  tube-casts  and  of  albumin  En 
the  urine;  but  the  solid  character  of  the  swelling,  the  exceeding  drynem  of 
the  skin,  the  yellowish- white  color,  the  low  temperatun?,  the  loss  of  hair,  and 
the  dull,  listless  mental  state  should  suffice  to  differentiate  the  two  condtttocn. 
In  dubious  cases  not  too  much  stre^  should  bo  laid  upon  the  supraclavitnilar 
swellings.  There  may  be  markt»d  ftbro-fafty  enlargements  in  this  sitfLatioD  In 
healthy  persons,  the  supraclavicular  pseudo-lipomata  of  Vemeuil, 

Treatment. — The  patients  suffer  in  cold  and  impmve  greatly  in  warm 
weather.  They  should  therefore  be  kept  at  an  even  temperature  ^^^  hoold, 
if  possible,  move  to  a  warm  climate  during  the  winter  months.     1:  warn 

batlifl  with  shampooing  are  useful.     Our  art  has  made  no  more  bnlliant 
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advance  than  in  the  cure  of  these  disorders  due  to  disturbed  function  of  the 
thyroid  gland.  That  we  can  to-day  rescue  children  otherwise  doomed  to  help- 
less idiocy — ^that  we  can  restore  to  life  the  hopeless  victims  of  myxoedema — 
is  a  triumph  of  experimental  medicine  for  which  we  are  indebted  very  largely 
to  Victor  Horsley  and  to  his  pupil  Murray.  Transplantation  of  the  gland  was 
first  tried ;  then  Murray  used  an  extract  subcutaneously.  Hector  Mackenzie  in 
London  and  Howitz  in  Copenhagen  introduced  the  method  of  feeding.  We 
now  know  that  the  gland,  taken  either  fresh,  or  as  the  watery  or  glycerin  ex- 
tract, or  dried  and  powdered,  is  equally  efficacious  in  a  majority  of  all  the  cases 
of  myxcedema  in  infants  or  adults.  Many  preparations  are  now  on  the  mar- 
ket, but  it  makes  little  difference  how  the  gland  is  administered.  The  dried 
powdered  gland  and  the  glycerin  extract  are  most  convenient.  It  is  well  to 
begin  with  the  powdered  gland,  1  grain  three  times  a  day,  of  the  Parke-Davis 
preparation,  or  one  of  the  Burroughs  and  Welcome  tablets.  The  dose  may  be 
increased  gradually  until  the  patient  takes  10  or  15  grains  in  the  day.  In 
many  cases  there  are  no  unpleasant  symptoms;  in  others  there  are  irritation 
of  the  skin,  restlessness,  rapid  pulse,  and  delirium;  in  rare  instances  tonic 
spasms,  the  condition  to  which  the  term  thyraidism  is  applied.  The  results, 
as  a  rule,  are  most  astounding — unparalleled  by  anything  in  the  whole  range 
of  curative  measures.  Within  six  weeks  a  poor,  feeble-minded,  toad-like  cari- 
cature of  humanity  may  be  restored  to  mental  and  bodily  health.  Loss  of 
weight  is  one  of  the  first  and  most  striking  effects ;  one  of  my  patients  lost  over 
30  pounds  within  six  weeks.  The  skin  becomes  moist,  the  urine  is  increased, 
the  perspiration  returns,  the  temperature  rises,  the  pulse-rate  quickens,  and  the 
mental  torpor  lessens.  Ill  effects  are  rare.  Two  or  three  cases  with  old  heart 
lesions  have  died  during  or  after  the  treatment ;  in  one  instance  a  temporary 
condition  of  Graves'  disease  was  induced. 

The  treatment,  as  Murray  suggests,  must  be  carried  out  in  two  stages — 
one,  early,  in  which  full  doses  are  given  until  the  cure  is  effected ;  the  other, 
the  permanent  use  of  small  doses  sufficient  to  preserve  the  normal  metabolism. 
In  the  cases  of  cretinism  it  seems  to  be  necessary  to  keep  up  the  treatment 
indefinitely.  I  have  seen  several  instances  of  remarkable  relapse  follow  the 
cessation  of  the  use  of  the  extract. 

XI.     DISEASES    OF    THE    THYMUS    GLAND. 

The  functions  of  this  gland  are  unknown.  It  is  a  suggestive  fact  that  Bau- 
mann  found  in  it  minute  quantities  of  a  compound  containing  iodine.  It  has 
been  thought  that  its  internal  secretion  has  an  influence  in  combating  infective 
agents.  Friedleben's  estimate  of  the  weight  of  the  organ  at  birth — 13 
grammes — is  stated  by  Dudgeon  to  be  too  high.  He  puts  it  at  7.10  grammes. 
The  largest  in  his  series  occurred  in  a  child  aged  five  months,  47  grammes. 
At  the  ninth  month  the  gland  weighs  20  grammes,  and  at  the  second  year 
25  to  30. 

The  organ,  after  reaching  its  largest  size  about  the  end  of  the  second  year, 
gradually  wastes,  until  at  the  time  of  puberty  it  is  a  mere  fatty  remnant, 
in  which,  however,  there  are  "  traces  of  its  original  structure  in  the  form  of 
small  masses  of  thymus  corpuscles,  and  even  of  concentric  corpuscles " 
(Quain).    A  complete  consideration  of  the  affections  of  this  gland  is  to  be 
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found  in  Frieclluben's  remarkable  inonograpb.  Die  Physiologie  der  Thym 
driiftet  1858.    Tht*  following  are  the  most  iniportuiit  coiiditioui^ : 

I,  Persistence  of  the  organ  alter  the  fifteenth  year,  met  witli  oeeasioniilW, 
but  under  circumstaiK-es  so  varied  that  a  sat i.*^ factory  explanation  can  not  bs 
offered.  It  is  said  that  the  exii*tence  of  the  gland  may  t»e  determined  by  tha 
presence  of  an  area  of  dulness  along  the  left  sternal  border  from  the  second 
to  the  fourth  ribs. 

II.  Hypertrophy  of  the  Thymus. — The  size  of  the  gland  varies  widely^  so 
that  it  ife  dillicult  to  define  exaetly  the  limits  hetween  persistence  and  enlarge- 
ment.  The  condition  is  of  interest  from  three  standpointi*:  (a)  The  supposed 
occurrence  of  ihijviic  aMhma.  due  to  pressure  from  the  enlarged  gland.  A 
numijcr  of  i»ljsen'ers  have  atlriluited  the  symptoms  of  laryngismus  stridulus 
to  pressure  exerted  by  the  enlarged  thymus.  Many  German  writers  can!*ider 
thymic  asthma  identical  with  the  laryngismus  stridulus  of  English  auUiors, 
who,  m  a  rule,  have  laid  no  stress  whatever  on  the  assfwiation.  There  can  be^ 
1  think,  no  cjuestion  that  the  ordinary  laryngismus  seen  in  rickety  children  is  a 
convulsive  affection  and  is  not  the  result  of  compression.  But  a  very  greatly 
enlarged  thymus  may  eeriouHly  hamper  the  gtructurea  witliin  the  thorax. 
Jacobi.  in  his  monograyrh  im  the  gland  (Transactions  of  the  Association  of 
American  riiy^iicians,  vol.  iii),  states  that  in  an  infant  of  eight  months  the 
distance  between  the  manubrium  stcrni  and  the  vertebral  column  is  2.2  cm., 
a  space  which  he  thinks  might  be  completely  tilkNj  by  an  enlarged  and  coo- 
gesled  thymus.  Siegel's  case  also  points  to  the  ptissibility  fif  this  eoinpre^^on. 
A  Ijoy  aged  two  years  and  a  half  had  had  for  two  weeks  cough  and  bronchial 
rales  with  dyspncea,  which  was  more  or  less  constant  with  nocturnal  exaot*r- 
bations.  Laryngismus  stridulus  was  diagnosed.  Tracheotomy  was  fjerfonnisd 
shortly  after  admission  without  relief,  but  when  snhseijuently  the  anterior  miHli- 
a^tinum  was  opened  from  above  by  extending  the  incision  from  the  tracheot* 
omy  wound,  a  piece  of  tlie  thymus  as  large  as  a  liuzel-nut  ap|K*nrtHl  with  ea<*h 
inspiration.  The  gland  was  drawn  up  with  forceps  and  fastentHi  by  thrw 
stitches  to  the  fascia  over  the  sternum.  The  child  rested  quietly  afttT  the 
operation,  had  no  dyspno^a^  and  nuide  a  complete  recover)'  ( Berl.  klin,  Woch.^ 
IHlMj,  No,  4U).  From  a  child  aged  two  months  (dyspnunc  from  the  eighth 
day)  Konig  removed  a  portion  of  the  thymus,  leaving  the  substernal  part 
These  are  cases  that  go  far  to  disprove  Frie<I!et)en'8  dictum^ — €jr  gu*ht  hein 
asthma  thymicum, 

{b)  Thtfjfiuji  Enhirfjemeni  nml  Sudden  Death. — In  considering  the  que*- 
tion  of  the  so-callal  lymphatic  constitution*  with  which  an  enlarged  tli>iniL« 
is  usually  as.*ociated,  we  have  spoken  of  the  occurrence  of  sudden  death.  Two 
groups  of  cas4*s  are  met  wilh  in  the  literature;  First;,  such  instances  as  iho*** 
descril)^]  by  (rrawitjs^  Jaeobi,  and  others,  in  which  young  infiuits  hav^e  Ixvn 
I  either  found  dead  in  In'd  or  have  be<»n  attacked  suddenly  with    •  t.  ha?p 

become  cyanotic  and  died  in  a  few  minutes.     In  such  cases  tti  lUi  hi» 

been  found  greatly  enlarge<l,  and  death  has  been  thought  to  be  directlf  dm 
either  to  pressure  on  the  air-paiesages.  pressure  on  the  pneumogastric  (caafioj 
spasm  of  the  glottis),  or  pressure  on  the  great  vessc^ls.  To  the  seooty!  gtouf 
belong  the  cases  in  adulis  which  have  been  described  of  late  by  Nnnlnuinn, 
Paltauf,  Ohlmacher.  and  others,  in  which  the  sudden  death  has  occurn?*!  undef 
such  c<mditions  as  anflpsthe-sia  or  while  bathing.     In  a  number  of  the^  cmM 
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not  only  hag  the  thymiif;  hefin  found  enlarg^xl,  hwi  the  spleen  and  lymphatic 
sues*  generally.     The  question  is  one  of  considerable  medico-legid  interest, 

lias  l»eeu  spoken  of  undrr  Lyrnpliati:^Tn. 
»*Bolle»ton  reports  a  ca^se  of  sud<len  death  after  signs  of  cardiac  failure  last- 
for  only  twenty  miiiiites,  iTi  wUh  h  there  \\m  liyi>erpla8ia  of  a  persistent 
lymus.    The  gland  with  the  trarln\i  wei^^rliod  1 1  ounces, 

(r)  Atrophij  uf  the  Thijmns. — Tlie  condition  may  be  primary^  found  acci- 
^ntally  in  a  child  w*ithout  any  other  patliolot^ncal  changes  except  a  wttsting 
jnara^rrjuri.  To  thi.s  assochition  Knliriih  has  called  special  attention.  The 
ndary  atrophy  is  eonmion  in  tuberculosis  and  other  chronic  maludiea, 
(d)  Thymujs  Gland  and  ErophUnjlmir  Gmlre. — That  there  is  some  a^so- 
eiation  between  these  conditions  is  urged  on  two  grounds:  First,  the  per- 
lirttence  of  the  gland  in  (Jraves'  disease.  W.  W*  Ord  and  Hector  .\faekenzie 
ate  that  it  has  Ix^en  found  enlarged  in  all  the  eases  cxaniiiuHl  at  St.  Thomas's 
Hospital.  Hektoen  eoncludes  from  a  very  thorough  study  of  the  question 
that  tlie  coexistence  is  more  than  accidental.  Secondly,  the  good  results  which 
are  stated  to  follow  the  fettling  of  the  thymus  gland  in  Graves'  disease  are  held 
to  bear  out  the  idea  thai  the  enlargement  during  life  is  compensatory.  The 
general  conclusion,  however,  reached  by  licctor  Mackenzie  and  by  Ivinnicutt 
is  that  the  thymus  feeding  has  at  best  only  slight  inlluence  ufvon  Graves' 
ease. 

It  18  interesting  to  note  in  connection  with  the  question  of  enlarged 
bymus  and  sudden  death  that  two  of  Hale  WhiteV  cases  of  exopldhalmic 
»itre  diinl  suddenly^  ami  autojisy  showed  no  reasonable  cause  of  death. 

Among  other  conditions  with  which  enlarged  thymus  has  been  associated 
ay  be  mentioned  epilepsy  (Ohlrnacher), 

III.  Other  Morbid  Conditions  of  the  Thymus. — Ilermorrhageji  are  not  un- 

amnion,  and  are  found  particularly  in  ciiiidrcn  who  have  die+l  of  asphyxia. 

Tumors  of  the  gland,  particularly  sarcoma  and  lymplio*sarcoma»  have  been 

juently  described,    ^lany  metliastinal  tumors  originate  in  the  remnants  of 

thymus.     Dermoid  tumors  and  cysts  have  also  been  met  with.     Tubt»rcu- 

P18  of  the  gland,  ehictly  in  the  form  of  miliary  noilules,  is  well  descrilMil  in 

dhi»  monograph.     There  is  a  well-authenticated  case  in  wiiich  it  was  pri- 

Focal  necroses  in  diphtheria  have  also  been  described  by  Jacobi. 
Abscess  of  the  TuYMUti. — The  condition  descrik'^l  t>y  Dul»ois,  in  which 
were  fissure-Hke  cavities  fillwl  with  a  purulent  Huid,  and  sufifKJsed  to  be 
l^ttent  chiefly  in  tlie  subjiH-ts  of  congenital  syphilis,  is  staled  l>y  tJhiari  to  Ikj 
a  post-mortem  softening,  which  opinion  Dudgeon's  obj^ervations  c*ontirm-  In 
case  Jacobi  found  a  small  gumma. 


■ 


XII,     IMTAimLISM* 

Anociated  wnth  loss  or  perversion  of  the  internal  secretions  there  is  a 
rkable  condition  known  as  infantilism,  characterized  by  the  persistence  of 
physical   features  of  chihlhrK>d   after   the  period  of  puberty  has  passed. 
en?  is  an  arrest  of  development  of  the  sexual  organs  and  an  a!>sence  of 
'  secondary  sexual  characteristics- — namely,  the  changes  in  the  tlgure,  as  seen 
in  the  adult,  the  presence  of  the  facial,  pubic,  and  axillary  hair,  and  the  laryn- 
beniargement  with  the  corresponding  changes  in  the  voice.    There  is  usu- 
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ally  a  corri'spondiiig  failure  in  the  mental  developaieut,  so  that  the  mdividual 
remains  a  child  in  mind  as  well  m  in  l>ody.  Various  types  have  been  de* 
scribe<il.    The  following  are  tlie  most  important: 

L  Myxcedematous  Infantilism,^ — ^This  ha^  already  been  described  under 
cretinism.  Here  there  is  no  question  that  the  thyroid  inadequacy  is  respon- 
sible for  the  cnjidition. 

2.  The  Lorain  Type  of  Infantilism. — *'  In  this  variety,  the  figure  is  so 
small  that,  at  tir^t  sight,  it  look»  like  that  of  a  child.  When  the  palient  is 
etripfxnl,  however,  his  outlines  are  neen  to  be  those  of  an  adult  and  not  thoit»e 
of  childhwd.  The  he^  is  proportionately  small  and  the  trunk  well-formed; 
for  (he  slioulders  are  broad  compared  to  the  hips,  and  the  bony  promioenccai 
and  the  muscles  r*taud  out  distinctly.  We  have  before  u.^  a  miniature  man  (or 
woman,  as  the  cjtse  may  he),  and  not  one  who  has  retained  tlie  characteristics 
of  childhood  beyond  the  proper  time.  There  is  indeed  no  growth  of  facial, 
pubic,  or  axillary  hair,  yet  the  genital  orgfins,  although  smalU  are  well  ?haf»ed 
and  quite  large  enough  for  the  size  of  the  body.  The  intelligence  in  l>oth 
sexes  is  generally  normal.*'  (John  Thomson.)  By  far  the  most  potent  caw^ 
in  producing  this  form  is  hereditary  syphilis.  Alcoholism  in  the  parents  and 
consanguinity  are  also  mentioned,  The  various  causes  leading  to  malnutntion 
play  an  important  part— iuKii the ient  f<>od,  chronic  pois^-jning  by  tobacco,  lead, 
and  mercury.  Defective  arterial  developntent  is  suggested  by  some  writers  a* 
an  im]:)ortant  factor. 

Byrom  Bramwell  has  described  a  condition  of  retanled  development  ai^^o- 
elated  with  chronic  diarrho'a.  which  he  has  called  pancreatic  infantilism.  Oni> 
patient  gained  remarkably  in  two  years  under  the  use  of  the  pancreatic  extract, 
and  it  is  suggested  that  pancreatic  internal  secretion  was  defective. 

3,  Ateliasis:  Progeria.— Under  these  term.^.  signifying  continuous  youth 
and  premature  old  age,  Hiii^tings  Gilford  haj?  describe*d  interesting  t)T>es  of 
dwarfs.  There  are  two  varietiei*  of  ateliosis;  the  aj^xual,  an  infantilism  with- 
out any  connection  with  cretinism,  syphilis,  or  congenital  heart  disea^.  It 
is  often  more  a  delay  than  an  arrest  of  development.  The  S4»\ual  form  is  the 
**  Tom  Thumb  *'  variety  of  dwarf.  There  h  a  similar  delay  in  development 
until  puberty,  when  tlie  sexual  organs  mature  and  the  body  bei*ome«  »et  or 
stereotyped  as  a  miniature  man  or  woman. 

Progeria  is  a  remarkable  condition  in  which,  with  infantilism,  as  shown  in 
ature  and  proportion,  there  is  premature  decay,  as  shown  in  the  facial  apjK*ar- 
lince,  attitude,  loss  of  hair,  muscular  and  fatty  emaciation,  and  po>i  mortem 
extensive  atheroma  of  arteries  and  degenerative  (senile)  changes  in  the  Tiscers. 
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A.    DISEASES  OF  THE  PERICARDIUM. 

I.    PEBICABDITIS. 

Pericarditis  is  the  result  of  infective  processes,  primary  or  secondary,  or 
arises  by  extension  of  inflammation  from  contiguous  organs. 

Etiology. — Primary,  so-called  idiopathic,  inflammation  is  rare;  but  it  has 
been  met  with  in  children  without  any  evidence  of  rheumatism  or  of  any  local 
or  general  disease.    Certain  of  these  cases  are  tuberculous. 

Pericarditis  from  injury  usually  comes  under  the  care  of  the  surgeon  in 
connection  with  the  primary  wound.  The  trauma  may  be  from  within,  due 
to  the  passage  of  a  foreign  body — a  needle,  a  pin,  or  a  bone — through  the 
oesophagus — a  variety  exceedingly  commonin  cows  and  horses. 

Secondary:  (a)  Most  frequently  in  connection  with  rheumatism.  The 
percentage  given  by  different  authors  ranges  from  thirty  to  seventy.  In  our 
330  cases  of  rheumatic  fever  (Johns  Hopkins  Hospital)  pericarditis  occurred 
in  twenty — practically  6  per  cent.  The  articular  trouble  may  be  slight  or, 
indeed,  the  disease  may  be  associated  with  acute  tonsillitis  in  rheumatic  sub- 
jects. Certain  of  the  so-called  idiopathic  cases  have  their  origin  in  an  acute 
tonsillitis.  The  pericarditis  may  precede  the  arthritis,  (b)  In  septic  pro- 
cesses; in  the  acute  necrosis  of  bone  and  in  puerperal  fever  it  is  not  uncom- 
mon, (c)  In  tuberculosis,  in  which  the  disease  may  be  primary  or  part  of  a 
general  involvement  of  the  serous  sacs  or  associated  with  extensive  pulmonary 
disease,  (d)  In  the  fevers.  Not  infrequent  after  scariatina;  it  is  rare  in 
measles,  small-pox,  typhoid  fever,  and  diphtheria.  In  pneumonia  it  is  not 
uncommon,  occurring  in  31  among  665  in  my  clinic  (J.  A.  Chatard).  Post 
mortem  there  were  184  cases  with  29  instances  of  pericarditis.  It  is  most 
frequent  in  double  pneumonia,  and  in  our  series  with  disease  of  the  right  side, 
if  only  one  lung  was  involved.  Pericarditis  sometimes  complicates  chorea;  it 
was  present  in  19  of  73  autopsies  which  I  collected;  in  only  8  of  these  was 
arthritis  present,  (e)  Terminal  pericarditis.  In  gout,  in  chronic  Bright's 
disease — pericardite  hrightique  of  the  French — in  arterio-sclerosis,  in  scurvy, 
in  diabetes,  and  in  chronic  illness  of  all  sorts  a  latent  pericarditis  is  common 
and  is  usually  overlooked. 

(f)  By  Extension, — In  pleuro-pneumonia  it  forms  a  serious  complication, 
and  was  present  in  5  cases  of  100  post  mortems  (Montreal  General  Hospital). 
It  is  most  of***"  met  with  in  the  pleuro-pneumonia  of  children  and  of 
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alcoholics.  With  Bimple  pleuri^iy  it  is  rare.  In  ulcerative  endoc&rditi«.  puru- 
lent myocarditis,  and  in  aneurism  of  the  aorta  pericarditis  \b  occasionally 
found.  It  may  also  follow  extension  of  the  di?iease  from  the  m^*diu^tinal 
glands,  the  ribs,  sternum,  vortebne,  and  even  from  the  abdominal  vi.seera.  The 
ordinary  pus  cocci,  the  pneumococcus,  and  the  tubercle  bacillus  are  the  chief 
organisms  met  with  in  acute  pericarditis. 

Pericarditis  occurs  at  all  ages.  Cases  have  been  reported  in  the  foetua. 
In  the  new-liorn  it  may  result  from  septic  inft*ction  through  the  naveh 
"^rhroiighout  childhood  the  incidence  of  rheumatism  and  scarlet  fever  make« 
it  a  fretjuent  alTc^ction,  wheix^as  late  in  life  it  is  most  often  a^isrjciated  with 
tuberculosis,  Bright's  disease,  and  gout.  ]Mid*/s  are  somewliat  more  frequently 
attacked  than  females.  Climatic  and  Keasonul  inllueju'es  have  betm  numt)one<I 
by  Sfiiiie  wrifers.  The  so-calle<l  epich'niies  of  pericarditis  have  been  oatbreakj<> 
of  pneumonia  with  tiiis  as  a  frequent  complication. 

Of  iOU  consecutive  cases  at  the  Boston  City  Hospital,  in  54  the  exudate 
was  dry,  in  41  serous,  in  1  htemorrhagic,  and  in  5  jiurulent.  Thirty-four  cades 
ehowed  signs  of  old  valvuliir  disease;  rheumatism  was  a  factor  in  51  ;  pneti- 
monla  in  18;  and  m  7  chronic  nephritis.     Of  the  lUU  cases  43  died  (Sears). 


Acute  Fibrinous  Pericauditis. 

This,  the  most  common  and  benign  form,  is  distinguished  by  the  small 
amount  of  exudate  which  coats  the  surface  in  a  thin  layer. 

It  may  te  partial  or  general.  In  the  mildest  grades  the  membrane  lt»oks 
lustreless  and  roughened,  due  to' the  pre^*ence  of  a  thin  fibrinous  sheetiuj;, 
which  can  be  lifted  with  the  knife,  showing  beneath  an  injected  or  tH*ehymo!ic 
serosa.  As  the  iibrinous  sheeting  increasei?  in  thickness  the  constant  move- 
ment of  the  adjacent  surfaces  gives  to  it  sometimes  a  ridge-like,  at  otlA-rs  a 
hooeycoudml  appearance.  With  more  abundant  fibrinous  exudation  the  meat- 
braues  present  an  appearance  resembling  bnilert:Hj  surfaces  which  have  bi*ifil 
drawn  apart.  The  fibrin  is  in  long  shredii,  and  the  heart  presents  a  curiously 
shaggy  ap|>earance — the  s#3-called  hair}^  heart  of  old  writers — cor  vilhsum. 

In  mild  grades  the  subjacent  muscle  lookn  normal,  but  in  the  mot^  pm- 

J  longed  and  severe  cases  there  is  myocarditis,  and  for  2  or  3  mm,  iM^neath  the 

'vis<;eral  layer  the  muscle  presents  a  pale,  turi>id  ap|»earantr.     Many  i*f  the*e 

acute  cases  are  tuberculous  and  the  granulations  aro  easily  overlooktxl  in  i 

ftujwrfieial  examination. 

There  is  nsunlly  a  slight  amount  of  fluid  entangled  in  the  meshea  of  fibrin* 
hut  there  may  In?  very  tbick  exudate  without  much  serous  etTusion. 

Symptoms.— Sim] lie  pla.stie  jjerieardilis,  lik«^  simpk*  endocarditij*,  prvanoli 
as  a  rule  no  symptoms,  and  unless  sought  for  there  are  no  objoctiro  signer  and 
this  is  the  reason  why  it  is  so  often  overlooked,  and  why  in  hospital*  this  dii> 
ea^  is  relatively  more  common  in  the  post-itiorteui  nwim  than  in  the  Wafda, 

Pain  is  a  variable  symptom,  not  usually  intense,  and  in  this  fcirot  niily 

excited  by  pressure.     It  is  more  markeil  in  the  early  stage,  and   maj  be 

referred  either  to  the  pnecordiu  or  to  the  region  of  the  xiphoid  csrtilaga. 

,  Instances  are  recorded  of  pain  of  an  aggravated  and  most  di  char- 

'aeter  resembling  angina.     Fever  is  usually  prcj^ent,  but  it  is  n  -  «b^ 

to  say  how  much  depends  upon  tin?  primary  disease,  and  how  much  opoQ  iIm 


I 


DISEASES  OF  THE  PERICARDIUM.  777 

pericarditis.  It  is  as  a  rule  not  high,  rarely  exceeding  102.6**.  In  rheumatic 
cases  hyperpyrexia  has  been  observed. 

Physical  Signs. — Inspection  is  negative;  palpation  may  reveal  the  pres- 
ence of  a  distinct  fremitus  caused  by  the  rubbing  of  the  roughened  pericardial 
surfaces.  This  is  usually  best  marked  over  the  right  ventricle.  It  is  not 
always  to  be  felt,  even  when  the  friction  sound  on  auscultation  is  loud  and 
clear.  Auscultation:  The  friction  sound,  due  to  the  movement  of  the  peri- 
cardial surfaces  upon  each  other,  is  one  of  the  most  distinctive  of  physical 
signs.  It  is  double,  corresponding  to  the  systole  and  diastole;  but  the  syn- 
chronism with  the  heart-sounds  is  not  accurate,  and  the  to-and-fro  murmur 
usually  outlasts  the  time  occupied  by  the  first  and  second  sound.  In  rare 
instances  the  friction  is  single ;  more  frequently  it  appears  to  be  triple  in  char- 
acter— a  sort  of  canter  rhythm.  The  sounds  have  a  peculiar  rubbing,  grating 
quality,  characteristic  when  once  recognized,  and  rarely  simulated  by  endo- 
cardial murmurs.  Sometimes  instead  of  grating  there  is  a  creaking  quality — 
the  bruit  de  cuir  neuf — the  new-leather  murmur  of  the  French.  The  peri- 
cardial friction  appears  superficial,  very  close  to  the  ear,  and  is  usually  inten- 
sified by  pressure  with  the  stethoscope.  It  is  best  heard  over  the  right  ven- 
tricle, the  part  of  the  heart  which  is  most  closely  in  contact  with  the  front 
of  the  chest — that  is,  in  the  fourth  and  fifth  interspaces  and  adjacent  portions 
of  the  sternum.  There  are  instances  in  which  the  friction  is  most  marked  at 
the  base,  over  the  aorta,  and  at  the  superior  reflection  of  the  pericardium. 
Occasionally  it  is  best  heard  at  the  apex.  It  may  be  limited  and  heard  over  a 
very  narrow  area,  or  it  may  be  transmitted  up  and  down  the  sternum.  There 
are,  however,  no  definite  lines  of  transmission  as  in  the  endocardial  murmur. 
An  important  point  is  the  variability  of  the  sounds,  both  in  position  and 
quality;  they  may  be  heard  at  one  visit  and  not  at  another.  The  maximum 
of  intensity  will  be  found  to  vary  with  position.  Friction  may  be  present 
with  a  thin,  almost  imperceptible,  layer  of  exudate ;  on  the  other  hand  it  may 
not  be  present  with  a  thick,  buttery  layer.  The  rub  may  be  entirely  obscured 
by  the  loud  bronchial  rales  in  pneumonia,  in  which  disease  pericarditis  is  not 
recognized  clinically  in  more  than  half  the  cases,  only  13  in  31  cases  in  my 
series. 

Diagnosis. — There  is  rarely  any  difficulty  in  determining  the  presence  of 
a  dry  pericarditis,  for  the  friction  sounds  are  distinctive.  The  double  murmur 
of  aortic  incompetency  may  simulate  closely  the  to-and-fro  pericardial  rub. 
I  recall  several  instances  in  which  this  mistake  was  made.  The  constant  char- 
acter of  the  aortic  murmur,  the  direction  of  transmission,  the  phenomena  in 
the  arteries,  and  the  associated  conditions  of  the  disease  should  be  sufficient  to 
prevent  this  error. 

I  have  never  known  an  instance  in  which  pericarditis  was  mistaken  for 
acute  endocarditis,  though  writers  refer  to  such,  and  give  the  differential  diag- 
nosis in  the  two  affections  which  so  often  occur  together  in  children.  The 
only  possible  mistake  could  be  made  in  those  rare  instances  of  single  soft, 
systolic,  pericardial  friction. 

Pleuro'pericardial  friction  is  very  common,  and  may  be  associated  with 
endo-pericarditis,  particularly  in  cases  of  plcuro-pneumonia.  It  is  frequent, 
too,  in  tuberculosis.  It  is  best  heard  over  the  left  border  of  the  heart,  and  is 
much  affected  by  the  respiratory  movement.     Holding  the  breath  or  taking 


778 


DISEASES  OF  THE  CIRCULWOnY  SYSTEM, 


a  deep  inspiratum  may  annihilate  it.  The  rhythm  i:^  not  Uie  si m phi  tc»-an(i- 
fro  diastolic  and  systolic,  hut  the  respiratory  rhythm  is  superadded,  ujjually 
intensifying  the  murnnir  during  expiration  and  lessening  it  on  itispiratiuu. 
Tn  tuhifreulosis  of  the  lungs  there  are  instances  in  which,  with  the  friction, 
a  loud  systolic  click  is  heard,  due  to  the  compression  of  a  thin  layer  of  lung 
aurl  the  expulsion  of  a  bubble  of  air  from  a  small  softening  focus  or  from  a 
bronchus. 

And,  lastly,  it  h  not  very  uncommon,  in  the  region  of  the  apex  biiiif, 
to  hear  a  series  of  line  crepitant  sounds,  systolic  in  time,  often  very  fliJH 
tinct,  suggestive  of  pericardial  adhesionSj  but  heard  too  fre<iuently  for  thin 
cause. 

Course  and  Termination. — Simple  fibrinous  pericarditis  never  killg,  but 
it  occurs  so  often  in  connec;*tion  with  serious  affections  that  wc  have  fre<jaent 
opportunities  to  see  all  stages  of  its  progress.  In  the  majority  of  crises  Ihit 
inflammation  subsides  and  the  thin  fibrinous  laminie  gradually  become  con- 
verted into  connective  tissue,  which  unites  the  pericardial  leaves  firndy  to- 
gether. A  very  thin  layer  may  '*  clear  "  without  leaving  adhesions.  In  other 
instances  the  inflammation  progresses,  with  increase  of  tlie  exudation,  and  tlic 
contUtion  is  changed  from  a  "^  dry  '*  to  a  *'  moist  ^*  i^ericarditis,  or  the  peri- 
carditis with  etlusion. 

In  a  few  instances— probably  always  tuberculous — the  simple  p'  ri- 

carditis  becomes  chronic,  and  great  thickening  of  both  visceral  arj  \al 

layers  is  gradually  induced. 

Pkhicahditis  with  Effusion. 

Commonly  a  direct  sequence  of  the  dry  or  plastic  pericarditis,  of  which 
it  is  sometimes  calletl  the  second  st^ge,  this  form  is  found  most  frequently  in 
aaaociation  with  acute  rheumatism,  tuberculosis,  and  septicfcmia,  and  eeU  in 
usually  with  the  symptoms  above  described,  namely,  praK^rdial  pam^  with 
slight  fever  or  a  distinct  chill. 

In  children  the  disease  may,  like  pleurisy,  come  on  without  local  spnp* 
toms,  and,  after  a  week  nr  two  of  failing  health,  slight  fever,  &h(irttie»i  of 
breath,  and  increasing  pallor,  the  physician  may  find,  to  his  astonifihment, 
signs  of  most  extensive  pericardial   eifusion.     These  latent  ■  ^m 

1  ut)erculous,     VV".  Ewart  has  called  spcttial  attention  to  latent    i  ral 

pericardial  effusions,  which  he  thinks  are  often  of  short  duration  and  of 
n>oil<*rnte  size,  with  an  abst»nce  of  the  painful  featnres  of  pericarditis.  The 
effusion  may  be  sero-fibrinous,  ha?morrhagic.  or  purulent.  The  amount  nrm 
from  '>?0(l  or  300  cc.  to  2  litres.  In  the  cases  of  sero-fibrinous  exudation  the 
pericardial  membranes  are  covered  with  thick,  creamy  fibrin,  which  may  I* 
in  ridges  or  honeycoml)ed»  or  may  present  long>  villous  extensiona.  The 
parietal  layer  may  l>e  several  millimetres  in  thickness  and  mn  '  3  firm* 
leathery  membrane.     The  liiemorrhagic  exudation  is  usually  .1  1  irith 

tuberculous,  or  with  cancerous  pericarditis,  or  with  the  disease  m  the  UfffA 
The  lymph  is  less  abundant,  but  both  surfaces  arc  injected  and  often  nbow 
numerous  hemorrhages.  Thick,  ctardy  masna;  of  lym|»h  an*  n^ually  found  in 
the  dependent  part  of  the  sa^.    In  the  pundent  cfTusion  the  flui'  *  nun? 

consistency,  particularly  in  tuberculosis.    In  many  citses  the  cli  ^  fettlly 

sero-pundent,  a  thin,  turbid  exudation  containing  tlocculi  of  fibrin. 
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The  pericardial  layers  are  greatly  thickened  and  covered  with  fibrin.  When 
the  fluid  is  pus,  they  present  a  grayLsh,  rough,  granular  surface.  Sometimes 
there  are  distinct  erosions  on  the  visceral  membrane.  The  heart  muscle  in 
these  cases  becomes  involved  to  a  greater  or  less  extent,  and  on  section,  the 
tissue,  for  a  depth  of  from  2  to  3  mm.,  is  pale  and  turbid,  and  shows  evi- 
dence of  fatty  and  granular  change.  Endocarditis  coexists  frequently,  but 
rarely  results  from  the  extension  of  the  inflammation  through  the  wall  of 
the  heart. 

Symptoms. — Even  with  copious  effusion  the  onset  and  course  may  be  so 
insidious  that  no  suspicion  of  the  true  nature  of  the  disease  is  aroused. 

As  in  the  simple  pericarditis,  pain  may  be  present,  either  sharp  and  stab- 
bing or  as  a  sense  of  distress  and  discomfort  in  the  cardiac  region.  It  is  more 
frequent  with  effusion  than  in  the  plastic  form.  Pressure  at  the  lower  end  of 
the  sternum  usually  aggravates  it.  Dyspnoea  is  a  common  and  important 
symptom,  one  which,  perhaps,  more  than  any  other,  excites  suspicion  of  grave 
disorder  and  leads  to  careful  examination  of  heart  and  lungs.  The  patient  is 
restless,  lies  upon  the  left  side  or,  as  the  effusion  increases,  sits  up  in  bed. 
Associated  with  the  dyspnoea  is  in  many  cases  a  peculiarly  dusky,  anxious 
countenance.  The  pulse  is  rapid,  small,  sometimes  irregular,  and  may  present 
the  characters  known  as  pulsus  paradoxus,  in  which  during  each  inspiration 
the  pulse-beat  becomes  very  weak  or  is  lost.  These  symptoms  are  due,  in  great 
part,  to  the  direct  mechanical  effect  of  the  fluid  within  the  pericardium  which 
embarrasses  the  heart's  action.  Other  pressure  effects  are  distention  of  the 
veins  of  the  neck,  dysphagia,  which  may  be  a  marked  symptom,  and  irritative 
cough  from  compression  of  the  trachea.  Aphonia  is  not  uncommon,  owing 
to  compression  or  irritation  of  the  recurrent  laryngeal  as  it  winds  round  the 
aorta.  Another  important  pressure  effect  is  exercised  upon  the  left  lung.  In 
massive  effusion  the  pericardial  sac  occupies  such  a  large  portion  of  the  antero- 
lateral region  of  the  left  side  that  the  condition  has  frequently  been  mistaken 
for  pleurisy.  Even  in  moderate  grades  the  left  lung  is  somewhat  compressed, 
an  additional  element  in  the  production  of  the  dyspnoea. 

Great  restlessness,  insomnia,  and  in  the  later  stages  low  delirium  and  coma 
are  symptoms  in  the  more  severe  cases.  Delirium  and  marked  cerebral  s)rmp- 
toms  are  associated  with  the  hyperpyrexia  of  rheumatic  cases,  but  apart  from 
the  ordinary  delirium  there  may  be  peculiar  mental  symptoms.  The  patient 
may  become  melancholic  and  show  suicidal  tendencies.  In  other  cases  the 
condition  resembles  closely  delirium  tremens.  Sibson,  who  has  specially  de- 
scribed this  condition,  states  that  the  majority  of  such  cases  recover.  Chorea 
may  also  occur,  as  was  pointed  out  by  Bright.  Epilepsy  is  a  rare  complication 
which  has  occurred  during  paracentesis. 

Physical  Signs. — Inspection. — In  children  the  praecordia  bulges  and 
with  copious  exudation  the  antero-lateral  region  of  the  left  chest  becomes 
enlarged.  A  wavy  impulse  may  be  seen  in  the  third  and  fourth  interspaces,  or 
there  may  be  no  impulse  visible.  The  intercostal  spaces  bulge  somewhat  and 
there  may  be  marked  oedema  of  the  wall.  The  epigastrium  may  be  more 
prominent.  Perforation  externally  through  a  space  is  very  rare.  Owing  to 
the  compression  of  the  lung,  the  expansion  of  the  left  side  is  greatly  dimin- 
ished. The  diaphragm  and  left  lobe  of  the  liver  may  be  pushed  down  and  may 
produce  a  distinct  prominence  in  the  epigastric  region. 
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PaJpatwn. — A  gradual  diminution  and  llnal  oljlitenitlun  of  tlie  caitlijic 
shock  is  a  striking  feature  in  jirrjgressive  effusion.  The  po8ition  of  the  apex 
heat  is  not  constant*  In  large  ettusions  it  is  usually  not  felt.  In  ehildreii  S£ 
the  fluid  coUei'lti  the  put.sation  may  he  be^t  seen  in  the  fourth  space,  but  thit 
inay  Bot  lie  tiie  apex  itself.  Ewart  maintains  that  the  position  of  Uie  apQZ 
l;eat  is  unaltered,  or  even  rleprasged*  The  pericardial  friction  may  lesssen  with 
the  etfuhion,  though  it  often  iKT^i^ts  at  the  ba,se  when  no  longer  palpable  over 
the  right  ventricle,  or  may  be  felt  m  the  erect  and  not  in  the  recumbent  po*» 
lure*     Fluctuation  can  rarely,  if  ever,  Ik»  detected. 

PerctL'iiiion  giv<?s  niot^t  imijortant  indicationR.  The  griLdual  di^ti^ntion  of 
the  pericardial  t^ac  pushes  ai^ide  the  margins  of  the  lungs  8o  that  a  '  oa 

conies  in  contact  with  the  chest  wall  and  givci*  a  greatly  increased  ^  .id 

dulness.  The  form  of  thi**  dulness  is  irregiihirly  pear-shaped ;  the  ba^e  or 
broad  surface  dii'ected  downward  and  the  stern  or  ajKW  directed  upward  tovrnfd 
the  manubrium.  A  vahiable  sign*  to  which  Hotch  called  attention,  ifi  the 
absence  of  resonance  in  the  fifth  right  intereot^tal  spac»3 — the  cardio-hepAtic 
angle.  In  the  left  infrasi-apuhir  area  there  may  be  a  patch  <»f  diminisliLHl  reso- 
nance or  even  flatness  (Kwart). 

Aiuniltfilion, — ^The  friction  sound  heard  in  the  early  stogy's  may  di^ 
api^ar  when  the  effusion  is  copious,  but  often  persists  at  tlie  t^ase  or  at  Iba 
limited  area  of  the  ajiex.  It  maiy  be  audible  in  the  erect  and  not  in  the  reciiai- 
bent  posture.  With  the  absorption  of  the  fluid  the  friction  returns.  Ooe  ot 
the  most  important  signs  is  the  gradual  weakening  of  the  heart-^anda.  whidi 
with  the  increase  in  the  effusion  may  become  so  nuifHetl  and  indistinct  m  to 
L»e  scarcely  audible.  The  heart's  action  is  usually  increased  and  the  rhythm 
distnrbcKl.  Occasionally  a  systolic  endocardial  nmrmur  is  hennh  Earlj  and 
persistent  accentuation  of  the  pulmonary  second  sound  may  be  preae&l 
(Warthin). 

Important  accessory  signs  in  large  effusion  are  due  to  pressure  on  the  Mt 
lung.  The  *int em-lateral  margin  of  the  lower  lol»e  is  push»^]  aside  and  in 
some  instances  eompresii^ed,  so  that  percussion  in  the  axillary  region,  in  and 
just  below  the  transverse  nipple  line,  gives  a  modified  {lenrussion  note,  usitallj 
a  flat  tympany.  Variations  in  the  position  of  the  patient  may  change  miite* 
rially  this  modified  percussion  area,  over  which  on  anscultation  there  is  either 
feeble  or  tubular  bri^athing. 

Conne* — Cmes  vary  extremely  in  the  rapidity  with  whieli  the  eiftuioii 
takes  place.     In  every  instanct\  when  a  pcTicardial  friction  mm  '  i%  h^m 

detecttsK  the  practitioner  should  (irst  outline  with  carc^ — ^using  ti  .i?  pen. 

cil  or  nitrate  of  ^ilvt^r^ — ^tbe  upper  and  lateral  limits  of  cardiac  dulnes^,  «ec90Ddlf 
mark  the  position  of  the  a]x\\  beat,  and  tlurdly  note  the  iuten^iiity  of  the  bout* 
sounds.  In  many  instancies  the  exudation  is  Blight  in  amount,  reaeboi  a 
maximum  within  forty-ei^bt  hours,  and  then  gradually  r^ubside^.  In  other 
instances  the  accumulation  is  more  gradual  and  progressive,  increasing  tm 
^veral  weeks.  To  such  cases  the  term  chronic  has  been  applied.  Tha  rapidtlj 
with  which  a  sero- fibrinous  effusion  may  lie  absorb^l  is  surprising.  The  potfi* 
bility  of  the  absorption  of  a  (lurtilenl  e\udutr  is  shoiii^  by  the  au^est  its  whidi 
the  pericardium  contain?^  semi-solid  grayish  masses  in  all  stagita»  of  i^eifica- 
bon.  With  sero-fibrimius  elTusion.  if  mcKierate  in  amount,  recoverj*  in  the 
rule^  with  inevitable  tmbn,  however,  of  the  perieanlial  hiyers.    In  fame  of  tbt 
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septic  cases  there  is  a  rapid  formation  of  pus  and  a  fatal  result  may  follow  in 
three  or  four  days.  More  commonly,  when  death  occurs  with  large  effusion,  it 
it  not  until  the  second  or  third  week  and  takes  place  by  gradual  asthenia. 

Frognosis. — In  the  sero-fibrinous  effusions  the  outlook  is  good,  and  a  large 
majority  of  all  the  rheumatic  cases  recover.  The  purulent  effusions  are,  of 
course,  more  dangerous ;  the  septic  cases  are  usually  fatal,  and  recovery  is  rare 
in  the  slow,  insidious  tuberculous  forms. 

Diagnosis. — Probably  no  serious  disease  is  so  frequently  overlooked  by  the 
practitioner.  Post-mortem  experience  shows  how  often  pericarditis  is  not 
recognized,  or  goes  on  to  resolution  and  adhesion  without  attracting  notice. 
In  a  case  of  rheumatism,  watched  from  the  outset,  with  the  attention  directed 
daily  to  the  heart,  it  is  one  of  the  simplest  of  diseases  to  diagnose;  but  when 
one  is  called  to  a  case  for  the  first  time  and  finds  perhaps  an  increased  area 
of  praecordial  dulness,  it  is  often  very  hard  to  determine  with  certainty  whether 
or  not  effusion  is  present. 

The  difficulty  usually  lies  in  distinguishing  between  dilatation  of  the  heart 
and  pericardial  effusion.  Although  the  differential  signs  are  simple  enough 
on  paper,  it  is  notoriously  difficult  in  certain  cases,  particularly  in  stout  per- 
sons, to  say  which  of  the  conditions  exists.  The  points  which  deserve  atten- 
tion are: 

(a)  The  character  of  the  impulse,  which  in  dilatation,  particularly  in 
thin-chested  people,  is  commonly  visible  and  wavy. 

(b)  The  shock  of  the  cardiac  sounds  is  more  distinctly  palpable  in  dila- 
tation. 

(c)  The  area  of  dulness  in  dilatation  rarely  has  a  triangular  form;  nor 
does  it,  except  in  cases  of  mitral  stenosis,  reach  so  high  along  the  left  sternal 
margin  or  so  low  in  the  fifth  and  sixth  interspaces  without  visible  or  palpable 
impulse.  An  upper  limit  of  dulness  shifting  with  change  of  position  speaks 
strongly  for  effusion. 

(d)  In  dilatation  the  heart-sounds  are  clearer,  often  sharp,  valvular,  or 
foetal  in  character ;  gallop  rhythm  is  common,  whereas  in  effusion  the  sounds 
are  distant  and  muffled. 

(e)  Rarely  in  dilatation  is  the  distention  sufficient  to  compress  the  lung 
and  produce  the  tympanitic  note  in  the  axillary  region. 

The  number  of  excellent  observers  who  have  acknowledged  that  they  have 
failed  sometimes  to  discriminate  between  these  two  conditions,  and  who  have 
indeed  performed  paracentesis  cordis  instead  of  paracentesis  pericardii,  is  per- 
haps the  best  comment  on  the  difficulties. 

Massive  (1^  to  2  litre)  exudations  have  been  confounded  with  a  pleural 
effusion.  On  more  than  one  occasion  the  pericardium  has  been  tapped  under 
the  impression  that  the  exudate  was  pleuritic.  The  flat  tympany  in  the  infra- 
scapular  region,  the  absence  of  well-defined  movable  dulness,  and  the  feeble, 
muifled  sounds  are  indicative  points.  Followed  from  day  to  day  there  is  rarely 
much  difficulty,  but  it  is  different  when  a  patient  seen  for  the  first  time  pre- 
sents a  large  area  of  dulness  in  the  antero-lateral  region  of  the  left  chest,  and 
there  is  no  lo-and-fro  pericardial  friction  murmur.  Many  of  the  cases  have 
been  regarded  as  encapsulated  pleural  effusions. 

A  special  difficulty  exists  in  recognizing  the  large  exudate  in  pneumonia. 
The  effusion  may  be  very  much  larger  than  the  signs  indicate,  and  the  involve- 
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ment  of  the  adjacent  lung  and  pleura  is  confusing.    In  at  k'jwit  throe 

in  our  series  we  j^hauld  have  tapped  the  sac;  post  mortem  the  efTusion  wiw  more 

than  a  litre. 

The  uature  of  the  fluid  can  not  positively  l>e  determined  without  Rspira- 
tion ;  but  a  fafrly  accurate  opinion  can  he  formed  from  the  nature  of  the 
prinmi'y  disease  und  the  general  condition  nf  the  jjaticut.  In  rhcumatie  caused 
the  exudation  is  usually  sero-fibrinous;  in  septic  and  tiilfcrculouti  eai^es  it  is 
r»ften  purulent  from  tlie  outset;  in  senile,  nephritic,  and  tubereulomj  c4MC8  the 
exudate  may  Im.»  ha^morrhagic. 

Treatment. — The  patient  8liould  have  absolute  quiet,  mcrnlally  and  bodil/, 
80  as  to  reduce  to  a  minimum  the  lieart's  action,  t^rugs  given  for  this  pur- 
pose, sucli  as  aconite  or  digitalis,  are  of  doubtful  utility*  li<K-al  l»lo«»dlettin^ 
by  cupping  or  leecht^s  is  certainly  a<lvantageous  in  n>bust  subjecth,  pariiinihiriy 
in  the  cases  of  extension  in  pleuro-jiueumonia*  The  ici'-bag  i:s  of  great  value. 
It  may  be  applied  Ut  the  pra'cordia  at  first  for  an  hour  or  more  at  a  time, 
and  then  contmuously.  It  reilHces  the  frefjueney  of  the  heart *s  action  and 
seems  to  retard  the  progress  of  an  etfusion.  Blisters  are  not  indicak*d  in  Uie 
early  stage. 

When  etfusion  is  j3resent,  the  following  measures  to  promote  ahicnrpttoci 
may  l>e  ad<»pted :  Blisters  to  the  pnecordia,  a  practice  not  so  much  in  vogue 
now  as  formerly.  It  is  surprising,  however,  in  some  instant^es,  ht>w  i|uicklT 
an  effusion  will  sul)side  on  their  application.  Purges  imd  i(xlide  of  potasoium 
are  of  doubtful  utility.  The  diet  should  be  light,  drv%  ami  uutritiouis,  Tb© 
ac^tion  of  the  kidneys  may  be  promoted  by  the  infu.sion  of  digitalis  and  pota^ 
sium  acetate. 

With  an  elTusion,  8o  soon  as  signs  of  serious  impairment  of  the  Iir  jr, 

as  indicated  by  dyspntea,  sniall  rapid  pulse,  dusky,  anxious  cul  .  ..-.ul^^ 
paraeentesjis,  or  incision  of  the  pericardium,  should  l>e  performed.  With  tho 
sero-fibrinous  cxiidate,  such  as  commonly  oecui-s  after  rheumatism,  aspiration 
is  sufticient ;  but  when  the  exudate  is  purulent,  the  pericardiuui  ^bould  U? 
freely  incised  and  freely  drained.  The  puncture  nuiy  be  nuidc  in  the  fourth 
or  lifth  interspaw*  in  or  outside  the  nipple  line.  In  large  elTusion^  the  peri* 
cardium  can  Ite  readily  reached  without  danger  by  thrusting  the  nceille  uiiwurd 
and  backward  clovse  to  tlu*  costal  margin  in  the  left  costo-xiphoid  angle.  Tim 
residts  of  paracentesis  of  the  pericardium  have  so  far  not  lKH?n  satisfactory. 
With  an  e^irlier  opcratiem  in  many  instances  and  a  more  radical  one  in  othm 
— a  free  incision  and  not  aspiration  when  the  tluid  is  purulent — the  pereenliige 
of  recoveries  will  be  greatly  increased.  Itepeated  tapping  may  lie  ne^nliiL 
One  case  of  tulierculous  effusion,  tapptnl  three  times,  recovered  compleielj  and 
was  alive  three  years  afterward, 

j  Chrokic  Adiiesite  Pekicarditis  {Aitherfnt  Pericardium), 

Tlie  remote  prognosis  in  pericarditis  is  very  variable.  A  large  majoritr  of 
these  cases  gt*i  wull  and  have  no  further  trouble,  but  in  young  fieraons  m^iou* 
re«3ulta  sometimes  follow  adhesions  and  thickening  of  the  layers.  As  Scyriiifm 
has  pointed  out,  the  danger  is  here  directly  in  proportion  to  the  :*  '  '  \»* 

tat  ion  and  weakening  of  liie  [lericardium  in  cons**i|Ui'nee  of  lb*  m. 

The  loss  of  the  firm  support  afforded  to  the  heart  by  the  rigid  libfx>iiA  tNig 
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in  which  it  is  enclosed,  is  the  important  factor.  There  are  two  groups  of 
cases  of  adherent  pericardium : 

(a)  Simple  adhesion  of  the  peri-  and  epicardial  layers,  a  common  sequence 
of  pericarditis,  met  with  post  mortem  as  an  accidental  lesion.  It  is  not 
necessarily  associated  with  disturbance  in  the  function  of  the  heart,  which  in 
a  large  proportion  of  the  cases  is  neither  dilatated  nor  hypertrophied. 

(6)  Adherent  pericardium  with  chronic  mediastinitis  and  union  of  the 
outer  layer  of  the  pericardium  to  the  pleura  and  to  the  chest  walls.  This 
constitutes  one  of  the  most  serious  forms  of  cardiac  disease,  particularly  in 
early  life,  and  may  lead  to  an  extreme  grade  of  hypertrophy  and  dilatation  of 
the  heart.  Even  with  partial  adhesion  between  the  epicardium  and  pericar- 
dium there  may  be  enormous  hypertrophy  under  the  conditions  just  mentioned. 

Symptoms. — The  symptoms  of  adherent  pericardium  are  those  of  hyper- 
trophy and  dilatation  of  the  heart,  and  later  of  cardiac  insufficiency.  G.  D. 
Head  in  a  careful  study  of  59  cases  divides  them  into  a  small  silent  group 
with  no  symptoms,  a  larger  group  with  all  the  features  of  cardiac  disease,  and 
a  third  group,  comprising  11  cases  in  his  series  in  which  the  features  were 
hepatic. 

Diagnosis. — The  following  are  important  points  in  the  diagnosis :  Inspec- 
tion.— A  majority  of  the  signs  of  value  come  under  this  heading,  (a)  The 
praecordia  is  prominent  and  there  may  be  marked  asymmetry,  owing  to  the  enor- 
mous enlargement  of  the  heart.  (6)  The  extent  of  the  cardiac  impulse  is  greatly 
increased,  and  may  sometimes  be  seen  from  the  third  to  the  sixth  interspaces, 
and  in  extreme  cases  from  the  right  parasternal  line  to  outside  the  left  nipple. 
(c)  The  character  of  the  cardiac  impulse.  It  is  imdulatory,  wavy,  and  in 
the  apex  region  there  is  marked  systolic  retraction,  (d)  Diaphragm  phe- 
nomena. J.  F.  H.  Broadbent  has  called  attention  to  a  very  valuable  sign  in 
adherent  pericardium.  When  the  heart  is  adherent  over  a  large  area  of  the  dia- 
phragm there  is  with  each  pulsation  a  systolic  tug,  which  may  be  communicated 
through  the  diaphragm  to  the  points  of  its  attachment  on  the  wall,  causing  a 
visible  retraction.  This  has  long  been  recognized  in  the  region  of  the  seventh 
or  eighth  rib  in  the  left  parasternal  line,  but  Dr.  Broadbent  called  attention 
to  the  fact  that  it  was  frequently  best  seen  on  the  left  side  behind,  between 
the  eleventh  and  twelfth  ribs.  This  is  a  very  valuable  and  quite  common  sign, 
and  may  sometimes  be  very  localized.  One  difficulty  is  that,  as  A.  W.  Tallant 
has  pointed  out,  it  may  occur  in  thin-chested  persons  with  great  hypertrophy 
of  the  heart.  Sir  William  Broadbent  calls  attention  also  to  the  fact  that  owing 
to  the  attachment  of  the  heart  to  the  central  tendon  of  the  diaphragm  this 
part  does  not  descend  with  inspiration,  during  which  act  there  is  not  the  visible 
movement  in  the  epigastrium,  (e)  Diastolic  collapse  of  the  cervical  veins,  the 
so-called  Friedreich's  sign.     This  is  not  of  much  moment. 

Palpation. — The  apex  beat  is  fixed,  and  turning  the  patient  on  the  left  side 
does  not  alter  its  position.  This  I  have  found,  however,  somewhat  uncertain. 
On  placing  the  hand  over  the  heart  there  is  felt  a  diastolic  shock  or  rebound, 
which  some  have  regarded  as  the  most  reliable  of  all  signs  of  adherent  peri- 
cardium. 

Percussion. — The  area  of  cardiac  dulness  is  usually  much  increased.  In 
a  majority  of  instances  there  are  adhesions  between  the  pleura  and  the  peri- 
cardium, and  the  limit  of  cardiac  dulness  above  and  to  the  left  may  be  fixed 
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and  is  iminflm-ncrd  by  ik^ep  inspimliua.  This,  too,  is  an  uiicfurtain  *ign,  inas- 
much as  there  may  be  close  adhesioiig  between  the  pleura  aod  the  pericardium 
and  between  the  pleura  and  the  chest  wall,  which  at  <he  game  time  allow  a 
very  considerable  degree  of  mobility  to  the  edge  of  the  lung. 

Ausculfaiion. — The  phenomena  are  variable  and  uncertain.  In  thu  cases 
in  children  with  a  history  of  rheumatism,  endm'arditii  has  usually  been  pre^* 
ent*  Even  in  the  absence  of  chronic  endocarditis,  when  the  dilatation  reaches 
a  certain  grade  there  are  murmurs  of  relative  insutfieiency,  which,  as  in  one 
case  I  have  recorded,  may  be  present  not  only  at  the  mitral  but  also  at  the  tri- 
cuspid and  pulmonary  orifices.  Theodore  Fisher  has  called  attention  to  the 
fact  that  there  may  be  a  well-marketl  presystolic  murmur  in  connection  wilh 
adherent  pericardium.  Occasionally  the  layers  of  the  pericardium  are  united 
in  place**  by  strong  fibrous  baiuls,  5-7  mm.  long  by  3-5  mm.  w^ide.  In  one 
such  case  Dra^che  hejii d  a  rrniarkable  whirring,  systolic  murmur  with  a  twang- 
ing quality.  | 

The  puUus  pui:idu\Lis,  III  which  during  inspiration  the  pulse-wave  ia  small 
and  feeble,  is  sometimes  present,  but  it  is  not  a  diagnostic  sign  of  either  simple 
pericardial  adhesion  or  of  the  cicatricial  mediastino-pericarditis. 

Chronic  adhesive  pericarditis  and  mediastinitis  may  Im?  associatod  wnth 
proliferative  peritonitis,  perihepatitis,  and  perisplenitis — the  polyserositi a,  aim- 
pie  or  tuberculr>u& — in  which  condition  ascites  may  recur  for  munth»,  or  even 
for  years. 


n.    OTHER    AFFECTIONS    OF    THE    PERICABDHTM- 

(1)  Hydropericardiam. — Naturally  (he  ppricnrdiul  sac  contains  a  few 
cubic  centimetres  of  clear,  citron-cob^ red  fluid,  which  probably  repruHenls 
a  post-mortem  transudate.  In  certain  conditions  during  life  there  may  be 
a  large  secretion  of  serum  forming  what  is  known  as  dropsy  of  the  peri- 
cardium. It  occurs  usually  in  connection  with  general  dropsy,  due  to  kidoey 
or  heart  disease;  more  conmumly  the  former.  It  rarely  of  itself  pn>ves  fatal. 
though  when  the  effusion  is  excessive  it  adds  to  the  embarra^ssment  of  ttie  heart 
and  the  lungs,  particularly  when  the  pleural  cavities  are  the  seat  of  similar  i 
exudation.  There  are  rare  instances  in  which  cfTusion  into  the  pericardimn 
occurs  after  scarlet  fever  with  few,  if  any.  otlier  drofisical  sympt»»ms.  The 
physical  signs  are  those  already  referred  to  in  connection  with  pericarditis  with 
etTusion,     It  is  frecjuently  overlotiked. 

In  rare  cases  the  serum  has  a  milky  character — chylopericardium. 

(2)  Hflemopericardium. — This  comlition,  by  no  means  uncommnn,  is  met 
with  in  anpurif^m  of  Ibe  first  part  of  the  aorta,  of  the  cai^iac  wall,  or  of  tbi? 
coronary  arteries,  and  in  rupture  and  wounds  of  the  heart.  Death  u«uallj 
follows  before  there  is  time  for  the  production  of  symptoms  other  ihati  (ho^ 
of  rapid  heart-failure  due  to  compn^sion.  Particularly  is  this  the  case  in 
aneurism.  In  rupture  of  the  heart  the  patient  may  live  for  many  hnur»^  m 
even  days  with  s\iTiptoms  *)f  progre>sivH  heart-fiiilure>  dyapiUBa.  and 
physical  signa  of  effusion. 

As  already  mentioned,  the  intlammntnry  exodiUe  of  tuber*  L 
often  blood-stafned.     The  same  is  true  of  the  etTusion  in  tin    ;  uf 

Bright'is  diseaiiie  aud  of  old  peojile. 
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(3)  Pneumopericardium. — This  is  an  excessively  rare  condition,  of  which 
Walter  James  was  able  to  collect  in  1903  only  38  cases.  I  have  met  with  but 
one  instance,  from  rupture  of  a  cancer  of  the  stomach.  Perforation  of  the  sac 
occurred  in  all  but  5,  in  which  the  gas  bacillus  was  the  possible  cause,  as  in 
NichoU's  case  at  the  Hoyal  Victoria  Hospital,  Montreal,  this  organism  was  iso- 
lated. Seven  cases  were  due  to  perforation  of  the  oesophagus  and  eight  to  pene- 
trating wounds  from  without.  The  physical  signs  are  most  characteristic. 
A  tympany  replaces  the  normal  pericardial  flatness.  On  auscultation  there  is 
a  splashing,  gurgling,  churning  sound,  called  by  the  French  bruit  de  moulin. 
This  was  described  in  19  of  the  cases  collected  by  James.  Of  the  38  cases,  26 
died. 

(4)  Calcified  Pericardium. — This  remarkable  condition  may  follow  peri- 
carditis, particularly  the  suppurative  and  tuberculous  forms;  occasionally  it 
extends  from  the  calcified  valves.  It  may  be  partial  or  complete.  Of  59  cases 
collected  by  A.  E.  Jones,  in  38  there  were  no  cardiac  symptoms.  Adherent 
pericardium  was  diagnosed  in  one  case.  Jones's  careful  study  shows  that  the 
condition  is  usually  latent  and  unrecognized. 


B.    DISEASES  OF  THE  HEART. 

I.    ENDOCARDITIS. 

Inflammation  of  the  lining  membrane  of  the  heart  is  usually  confined  to 
the  valves,  so  that  the  term  is  practically  synonymous  with  valvular  endo- 
carditis. It  occurs  in  two  forms — acute,  characterized  by  the  presence  of 
vegetations  with  loss  of  continuity  or  of  substance  in  the  valve  tissues ;  chronic, 
a  slow  sclerotic  change,  resulting  in  thickening,  puckering,  and  deformity. 

Acute  Endocarditis. 

This  occurs  in  rare  instances  as  a  primary,  independent  affection;  but 
in  the  great  majority  of  cases  it  is  an  accident  in  various  infective  processes, 
so  that  in  reality  the  disease  does  not  constitute  an  etiological  entity. 

For  convenience  of  description  we  speak  of  a  simple  or  benign,  and  a 
malignant,  ulcerative,  or  infective  endocarditis,  between  which,  however,  there 
is  no  essential  anatomical  difference,  as  all  gradations  can  be  traced,  and  they 
represent  but  different  degrees  of  intensity  of  tlie  same  process. 

Etiology. — Simple  Endocarditis  does  not  constitute  a  disease  of  itself, 
but  is  invariably  found  with  some  other  affection.  In  330  cases  of  rheumatic 
fever  at  the  Johns  IIo])kins  Hospital  there  were  110  cases  of  endocarditis. 
Bouillaud  first  emphasized  tlie  fre(juenc y  of  the  association  of  simple  endo- 
carditis with  rheumatic  fover.  Before  him,  however,  the  association  had  been 
noticed.  Possibly  it  is  nothing  in  the  disease  itself,  but  simply  an  altered 
state  of  the  fluid  media — a  reduction  perhaps  of  the  lethal  influences  which 
they  normally  exert — permitting  the  invasion  of  the  blood  by  certain  micro- 
organisms. Tonsillitis,  which  in  some  forms  is  regarded  as  a  rheumatic  affec- 
tion, may  be  complicated  with  endocarditis.  Of  the  speciflc  diseases  of  child- 
hood it  is  not  uncommon  in  scarlet  fever,  while  it  is  rare  in  measles  and 
51 
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chicken-pox.    In  diphtheria  simple  endocarditis  is  rare.    In  smalNpox  it  i*  not 
conmion.    In  typlioid  fever  it  occurred  mx  times  among  1.500  cai^es. 

In  pncuraonia  lx>th  simple  and  malignant  endocarditi5  arc  common.  In 
100  autoptiies  in  this  disease  triado  at  the  Montreal  General  lto.<pital  There  were 
5  instances  of  the  fonncr.  Among  Gl  ca^^cj^  of  endocarditig  studied  hacterio- 
logically  in  Weh^lvs  laboratory,  pneumococci  were  foimd  in  21  (Marshall). 
Of  51T  fatal  cases  of  acute  endocarditis,  115  were  in  connection  with  pneu- 
monia— 22, li  per  cent  ( E.  F.  Wells).  Acute  endouarditis  is  by  no  means  rare 
in  phthisis,    I  found  it  in  12  cases  in  21(1  post  mortcms. 

In  chorea  simple  warty  vegetations  are  foiiud  on  the  valves  in  a  large 
majority  of  all  fatal  cases,  in  62  of  73  case«  collected  by  me.  There  is  no 
disease  in  whiclx,  }K)8t  mortem,  acute  endocarditis  has  been  so  frequently  foumL 
And,  lastly,  simple  endocarditis  is  met  with  in  diseases  associated  wTth  lose 
of  flesh  and  progressive  debility,  as  cancer,  and  such  disorders  a.-*  gout,  dia- 
betes, and  Bright's  disease. 

A  very  comrnon  form  is  tliat  which  occurs  on  the  sclerotic  valves  in  old 
heart-disease — the  so-called  recurring  endocarditis. 

Maliokakt  or  infective  ExnocAKDiTis  is  met  with:  (a)  As  ft  primary 
disease  of  the  lining  membrane  of  the  heart  or  of  its  valves. 

(b)  As  a  secondary  atfection  m  acute  rheumatism,  pneumoaia,  in  variouB 
specific  fevers,  in  septic  processes  of  all  sorts,  and  most  frequently  of  all  a^ 
an  infection  on  old  sclerotic  valves.  In  a  majority  of  all  cases  it  is  a  local 
process  in  an  acute  infcx-tion.  Congenital  lesions  are  very  prone  to  the  severer 
lypes  of  endocarditis,  particularly  affections  of  the  orifice  of  the  puhuonary 
artery  and  the  margins  of  the  imperfect  ventricular  septum  (C.  Ilobin:^n), 

The  existence  of  a  primary  endocarditis  has  been  doubted;  but  therx? 
are  instances  in  which  persons  previously  in  good  health,  without  any  history  of 
alTections  with  which  endocarditis  is  usually  associated,  have  been  attacked 
with  symptoms  resembling  severe  typhus  or  typhoid.  In  one  case  which  I  saw^ 
death  occurrc*tl  on  the  sixth  day  and  no  lesions  were  found  other  than  those  of 
malignant  endocarditis. 

The  simple  endocarditis  of  rheumatic  fever  or  of  chorea  rarely  progresses 
into  the  malignant  form.  In  only  24  of  209  cases  the  symptoms  of  severe  endo- 
carditis arose  in  the  progress  of  acute  or  subacute  rheumatism.  Of  all  acute 
diseases  complicat*xl  witli  severe  endocarditis  pneumonia  probably  hea<ls  th<* 
list.  Gonorrhu'a  is  a  much  more  common  cause  than  has  been  suppoMnl. 
There  have  been  at  least  ten  instances  in  my  wards. 

The  afft*ction  may  complicate  erysipelas,  septicaemia  (from  whatever  cause ) , 
and  puerperal  fever.  Malignant  end<X'arditis  is  very  rare  in  tubereuloeiii^ 
typhoid  fever,  and  diphtheria. 

It  has  bwn  stated  by  many  writers  that  endocarditis  occurs  in  malaria. 
With  the  unusual  facilities  for  the  study  of  tliis  disease  which  I  have  had  in  the 
past  sixteen  years  I  have  not  yet  met  with  an  instance.  In  dysentery,  in  j«mall- 
|)ox.  and  in  s<'arlet  fever,  with  which  simple  endocanlitis  is  not  infrequeiitlj 
complicated,  the  malignant  form  is  extremely  rare. 

Morbid  Anatomy  of  Simple  and  ICalig^nant  Endocarditis. — Simplr  khuo- 
c  iMDiTis  is  characterized  by  the  prcM-nce  on  the  valves  or  on  the  lining  rotmi- 
brane  of  the  chambers  of  minute  vegetations,  ranging  from  1  to  4  niRU  in 
diameter,  with  an  irregular  and  fisnured  surface,  giving  to  them  a  wartj  or 
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vemicose  appearance.  Often  these  little  cauliflower-like  excrescences  are 
attached  by  very  narrow  pedicles.  They  are  more  common  on  the  left  side  of 
the  heart  than  the  right,  and  occur  on  the  mitral  more  often  than  on  the  aortic 
valves.  The  vegetations  are  upon  the  line  of  closure  of  the  valves — i.  e.,  on  the 
auricular  face  of  the  auriculo-ventricular  valves,  a  little  distance  from  the 
margin,  and  on  the  ventricular  side  of  the  sigmoid  valves,  festooned  on  either 
half  of  the  valve  from  the  corpus  Arantii.  It  is  rare  to  see  any  swelling  or 
macroscopic  evidence  of  infiltration  of  the  endocardium  in  the  neighborhood 
of  even  the  smallest  of  the  granulations,  or  of  redness,  indicative  of  distention 
of  the  vessels,  even  when  they  occur  upon  valves  already  the  seat  of  sclerotic 
changes,  in  which  capillary  vessels  extend  to  the  edges.  With  time  the  vegeta- 
tions may  increase  greatly  in  size,  but  in  what  may  be  called  simple  endo- 
carditis the  size  rarely  exceeds  that  mentioned  above. 

The  earliest  vegetations  consist  of  elements  derived  from  the  blood,  and 
are  composed  of  blood  platelets,  leucocytes,  and  fibrin  in  varying  proportions. 
At  a  later  stage  they  appear  as  small  outgrowths  of  connective  tissue.  The 
transition  of  one  form  into  the  other  can  often  be  followed.  The  process  con- 
sists of  a  proliferation  of  the  endothelial  cells  and  the  cells  of  the  subendo- 
thelial  layer  which  gradually  invade  the  fresh  vegetation,  and  ultimately 
entirely  replace  it.  The  blood-cells  and  fibrin  undergo  disintegration  and 
gradually  they  are  removed.  The  whole  process  has  received  the  name  of 
"organization.^*  Even  when  the  vegetation  has  been  entirely  converted  into 
connective  tissue  it  is  often  found  at  autopsy  to  be  capped  with  a  thin  layer 
of  fibrin  and  leucocytes. 

Micro-organisms  are  generally,  even  if  not  invariably,  found  associated 
with  the  vegetations.  They  tend  to  be  entangled  in  the  granular  and  fibrillated 
fibrin  or  in  the  older  ones  to  cap  the  apices. 

Subsequent  Changes. —  (1)  The  vegetations  may  become  organized  and 
the  valve  restored  to  a  normal  state  (  ?).  (2)  The  process  may  extend,  and  a 
simple  may  become  an  ulcerative  endocarditis.  (3)  The  vegetations  may  be 
broken  off  and  carried  in  the  circulation  to  distant  parts.  (4)  The  vegeta- 
tions become  organized  and  disappear,  but  they  initiate  a  nutritive  change 
in  the  Valve  tissue  which  ultimately  leads  to  sclerosis,  thickening,  and  de- 
formity. The  danger  in  any  case  of  simple  endocarditis  is  not  immediate, 
but  remote,  and  consists  in  this  perversion  of  the  normal  processes  of  nutri- 
tion which  results  in  sclerosis  of  the  valves. 

A  gradual  transition  from  the  simple  to  a  more  severe  affection,  to  which 
the  name  malignant  or  ulcerative  endocarditis  has  been  given,  may  be 
traced.  Practically  in  every  case  of  ulcerative  endocarditis  vegetations  are 
present.  In  this  form  the  loss  of  substance  in  the  valve  is  more  pronounced, 
the  deposition — thrombus  formation — from  the  blood  is  more  extensive,  and 
the  micro-organisms  are  present  in  greater  number  and  often  show  increased 
virulence.  Ulcerative  endocarditis  is  often  found  in  connection  with  heart 
valves  already  the  seat  of  chronic  proliferative  and  sclerotic  changes. 

In  this  form  there  is  much  loss  of  substance,  which  may  be  superficial  and 
limited  to  the  endocardium,  or,  what  is  more  common,  it  involves  deeper  struc- 
tures, and  not  very  infrequently  leads  to  perforation  of  a  valve,  the  septum, 
or  even  of  the  heart  itself. 

Upon  microscopical  examination  the  affected  valve  shows  necrosis,  with 
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ment  of  the  adjacent  lung  ami  pleura  i«  confusing.  In  at  least  Ihrer  r  i-*^ 
in  our  series  we  should  have  tapped  the  sac;  post  mortem  the  effui^ion  warf  more 
than  a  litre. 

The  nature  of  the  fluid  can  not  positively  he  determined  without  a«pim- 
lion;  but  a  fairly  aeeurate  opinion  can  he  formeil  from  the  nature  of  the 
primary  disease  and  the  general  comlition  of  the  patient.  In  rheumatic  vw^e^ 
the  exudation  i&  usually  senvtibrijious;  in  septic  and  tuberculous  ca^ea  it  ia 
often  punderit  from  the  outset;  iii  senile,  nephritic,  and  tuberculous  cases  the 
exudate  may  l>t!  hiemorrhagie. 

Treatment. — The  patient  shouM  iiave  absolute  quiet,  mentally  and  LK>dily, 
80  as  to  reduce  to  a  mininiuu)  the  heart's  action.  Drugs  given  for  tliis*  pur- 
pose* such  as  aconite  or  digil^ilis,  are  f»f  doubtful  utility.  Lfx*al  bloodletting 
by  cupping  or  leeches  is  certainly  advantagt*ous  in  mbunt  8ubj\*cts,  parlieularly 
in  the  cases  of  extension  in  pleuro-pneuinnnia.  The  ice-bag  is  of  great  value. 
It  may  be  ap|)Iie<.l  to  the  praKNirdia  at  first  f(»r  an  hour  (»r  nioi-e  at  a  time, 
and  then  continuously*  It  red  wees  the  frequency  of  the  heart's  action  and 
seems  to  retard  the  [jmgress  of  an  effusion.  Blisters  are  not  indieat<*tl  in  thr.* 
early  stage. 

When  effusion  is  preisent,  the  following  measures  tu  jirornote  absorption 
may  be  adoptctl:  Blisters  to  the  priecordia,  a  practice  not  so  juuch  in  vogue 
now  as  formerly.  It  is  surjirising,  however,  in  some  instances,  how  quickly 
ail  clTusion  will  subside  on  their  application*  Purges  and  iodi4le  of  p<itashium 
are  of  doubtful  utility.  The  diet  should  bo  liglit,  dry,  antl  nutrition:*.  Tho 
action  of  the  kidneys  may  be  promotwl  by  the  infusion  of  digitalis  and  iK»ta.4- 
sium  acetate. 

With  an  efTusion,  so  BOim  as  signs  of  serious  impairment  of  the  Im  ur, 

as   indicatnl    by   ilyspncea,   sm*Ul   rapid   pulse,   dusky,  anxious   cim  ;  i-©^ 

parat^entesis,  or  incieion  of  the  ix?ricardium,  should  be  |»erformed.  With  tbc 
sero-flbrinous  exudate,  such  as  commonly  occurs  after  rheunuitism,  ai^ptratbn 
is  suJticient;  Itut  when  the  exudate  is  purulent,  the  pericardium  shoulil  be 
freely  incise<l  and  freely  drained.  The  puncture  may  he  made  in  the  fourth 
or  fifth  interspace,  in  or  outside  the  nipple  line.  In  large  effusions  the  peri- 
cardium can  be  readily  reached  without  danger  by  thrusting  the  ncedio  upwmrd 
and  backward  close  to  the  costal  margin  in  the  left  costo-xiphoid  aiigh^  'V\m 
results  of  paracentesis  of  the  pericardium  have  so  far  not  \}wn  satij^faetory. 
With  an  earlier  operation  in  many  instances  and  a  more  ra<lical  one  in  cillmrs 
— a  free  incision  and  not  aspiration  when  the  tluid  is  purulent — the  pereefitai^ 
of  recijveries  w^ill  be  greatly  increased.  Repeated  tapping  may  be  Qcod«<L 
One  case  of  tuberculous  efTusion,  tapped  thrc*e  timely  recovered  eooipletely  and 
was  alive  three  years  afterward. 


Chronic  Adhesive  Pebicarditis  (Adherent  Pertmriium)^ 

The  remote  prognosis  in  pericarditis  is  very  variable.     A  lari  ri^( 

these  cascjs  get  well  and  have  no  further  trouble,  but  in  young  j  j:  ..  ^riom 
results  sometimes  follow  adhesions  and  thickening  of  the  layers,  A^  Stf^tttm 
has  pointed  out,  the  ilanger  is  here  directly  in  proporlion  to  the  m  '  *  tu- 

tat  ion  and  weakening  of  the  pericardium  in  eonsef|uenc€  of  the  n* 

Tho  loss  of  tlie  firm  support  allorded  to  the  heart  by  the  rigid  hbroiu  img 
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in  which  it  is  enclosed,  is  the  important  factor.  There  are  two  groups  of 
cases  of  adherent  pericardium : 

(a)  Simple  adhesion  of  the  peri-  and  epicardial  layers,  a  common  sequence 
of  pericarditis,  met  with  post  mortem  as  an  accidental  lesion.  It  is  not 
necessarily  associated  with  disturbance  in  the  function  of  the  heart,  which  in 
a  large  proportion  of  the  cases  is  neither  dilatated  nor  hypertrophied. 

(h)  Adherent  pericardium  with  chronic  mediastinitis  and  union  of  the 
outer  layer  of  the  pericardium  to  the  pleura  and  to  the  chest  walls.  This 
constitutes  one  of  the  most  serious  forms  of  cardiac  disease,  particularly  in 
early  life,  and  may  lead  to  an  extreme  grade  of  hypertrophy  and  dilatation  of 
the  heart.  Even  with  partial  adhesion  between  the  epicardium  and  pericar- 
dium there  may  be  enormous  hypertrophy  under  the  conditions  just  mentioned. 

Symptoms. — The  symptoms  of  adherent  pericardium  are  those  of  h3rper- 
trophy  and  dilatation  of  the  heart,  and  later  of  cardiac  insufficiency.  G.  D. 
Head  in  a  careful  study  of  59  cases  divides  them  into  a  small  silent  group 
with  no  symptoms,  a  larger  group  with  all  the  features  of  cardiac  disease,  and 
a  third  group,  comprising  11  cases  in  his  series  in  which  the  features  were 
hepatic. 

Diagnosis. — The  following  are  important  points  in  the  diagnosis:  Inspec- 
tion.— A  majority  of  the  signs  of  value  come  under  this  heading,  (a)  The 
praecordia  is  prominent  and  there  may  be  marked  asymmetry,  owing  to  the  enor- 
mous enlargement  of  the  heart,  (b)  The  extent  of  the  cardiac  impulse  is  greatly 
increased,  and  may  sometimes  be  seen  from  the  third  to  the  sixth  interspaces, 
and  in  extreme  cases  from  the  right  parasternal  line  to  outside  the  left  nipple. 
(c)  The  character  of  the  cardiac  impulse.  It  is  undulatory,  wavy,  and  in 
the  apex  region  there  is  marked  systolic  retraction,  (d)  Diaphragm  phe- 
nomena. J.  F.  H.  Broadbent  has  called  attention  to  a  very  valuable  sign  in 
adherent  pericardium.  When  the  heart  is  adherent  over  a  large  area  of  the  dia- 
phragm there  is  with  each  pulsation  a  systolic  tug,  which  may  be  communicated 
through  the  diaphragm  to  the  points  of  its  attachment  on  the  wall,  causing  a 
visible  retraction.  This  has  long  been  recognized  in  the  region  of  the  seventh 
or  eighth  rib  in  the  left  parasternal  line,  but  Dr.  Broadbent  called  attention 
to  the  fact  that  it  was  frequently  best  seen  on  the  left  side  behind,  between 
the  eleventh  and  twelfth  ribs.  This  is  a  very  valuable  and  quite  common  sign, 
and  may  sometimes  be  very  localized.  One  difficulty  is  that,  as  A.  W.  Tallant 
has  pointed  out,  it  may  occur  in  thin-chested  persons  with  great  h3rpertrophy 
of  the  heart.  Sir  William  Broadbent  calls  attention  also  to  the  fact  that  owing 
to  the  attachment  of  the  heart  to  the  central  tendon  of  the  diaphragm  this 
part  does  not  descend  with  inspiration,  during  which  act  there  is  not  the  visible 
movement  in  the  epigastrium,  (e)  Diastolic  collapse  of  the  cervical  veins,  the 
so-called  Friedreich's  sign.    This  is  not  of  much  moment. 

Palpation. — The  apex  beat  is  fixed,  and  turning  the  patient  on  the  left  side 
does  not  alter  its  position.  This  I  have  found,  however,  somewhat  uncertain. 
On  placing  the  hand  over  the  heart  there  is  felt  a  diastolic  shock  or  rebound, 
which  some  have  regarded  as  the  most  reliable  of  all  signs  of  adherent  peri- 
cardium. 

Percussion. — The  area  of  cardiac  dulness  is  usually  much  increased.  In 
a  majority  of  instances  there  are  adhesions  between  the  pleura  and  the  peri- 
cardium, and  the  limit  of  cardiac  dulness  above  and  to  the  left  may  be  fixed 
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The  septic  t^pe  is  met  with  usually  in  connection  wilh  an  external  wound, 
the  puerperal  prtK?e>4i?,  or  an  acute  necrosis  or  gonorrhcea.  There  are  rigors, 
sweat^s  irreo^ular  fever,  and  all  of  the  signs  of  septic  infection.  The  heairt 
.symptoms  may  l»e  completely  ma.sketl  by  the  general  eoiiditi<»n,  and  attention 
calleti  to  thcni  only  on  the  occurrence  of  embolism.  In  many  ca»es  tlic  features 
are  those  of  a  severe  scpticieinia,  and  the  organisms  may  \n*  isnljifi'd  frnm  ihc^ 
blood.  ■ 

The  ttjphoiil  itfpe  is  by  far  the  most  common  and  is  charueiurizcu  h\  ir 
less  irregular  temjiorature,  curly  prostration,  delirium,  somnolence,  and  coma, 
relaxed  Liovvels,  sweating,  which  may  be  of  a  most  drenching  eliarat^ter, 
petechial  and  other  rashes,  and  occasionally  parotitis.  The  heart  symptoms 
nmy  be  completely  overlookenU  and  in  some  inijtanceii  the  mout  careful  estam- 
ination  has  failed  tn  discfjver  a  murmur. 

Under  the  mrdiac  tjroitp,  as  suggested  by  Bramwell,  may  be  ooiu^idenHl 
those  cases  in  which  patients  with  chronic  valve  disease  are  attacked  wilh 
markeii  fever  and  evidence  of  recent  endocarditis.  Many  such  ca^es  preseDt 
symptoms  of  the  pysemic  and  typhoid  character  and  run  a  most  acute  course. 
In  others  there  may  be  only  alight  fever  or  even  after  a  period  of  high  fever 
recovery  takes  place. 

In  what  may  be  termed  the  cerebral  group  of  caaes  the  clinical  picture 
may  simulate  a  meningitis,  eitlier  basilar  or  eerebro-spinal.  There  may  lw» 
acute  delirium  or,  as  in  thrL*e  of  the  Montreal  cases,  the  patient  may  be  brought 
into  the  lio^pital  unconscious.  Ik^ineman  reports  an  instanotv  with  autops^y, 
in  which  the  clinical  picture  was  that  of  an  acute  cerebro-spinal  meningitis. 

Certain  sipecial  symptoms  may  be  mentiiminj.  The  fever  is  not  always  of 
a  remittent  type,  but  may  be  high  and  continuous.    Petechial  r    '  ry 

common  and  render  the  similarity  very  strong  to  cert-ain  cases  <m  id 

cerebro-spinal  fever.  In  one  case  the  disease  ivas  thought  to  l>e  luemarrhagic 
small-pox.  Erythematous  rashes  are  not  uncommom  The  sweating  may  be 
most  profuse,  even  exceeding  that  which  occurs  in  phthisis  and  ague.  Diar- 
rhoea is  not  necessarily  associated  with  embnlic  lesions  in  the  inte3»tixiQ&, 
Jaundice  has  l>een  observed  and  cases  arc  on  record  which  were  mistalen  fa 
acute  yellow  atrophy. 

The  heart  symptoms  may  he  entirely  latent  and  are  not  f<Mm«j  \inti^< 
careful  search  he  mtule.  P^ven  on  examination  there  may  be  no  murmitr 
present.  Instances  are  recorded  by  careful  observers,  in  which  the  e:(aTui nation 
of  the  heart  has  been  negative.  Cases  with  chronic  valve  dl^^ia^i*  n^ujitK  i^tm* 
sent  no  ditheutty  in  diagnosis. 

The  course  of  the  disease  is  varied,  depending  largely  upon  tiic  ii 

the  primar}^  trouble.     Except  in  the  disease  grafted  upon  clironic  jii« 

the  ermrse  is  rarely  extemlrd  lieyond  five  of  six  wet^ks.  The  most  rapidly  fatal 
case  on  record  is  described  by  Eberth.  the  duration  of  whicli  was  scarcity  two 
days.  There  is.  however,  a  remarkable  form  characterized  by  an  iinn^iiiil 
L^hronicity,  to  which  the  name  may  be  gtvrn  of  chromc  rsrECTiVE  kkdo- 
rCABurTJS*  It  is  almost  always  engrafteil  on  an  old,  somi*times  an  tinrecoff- 
nized,  valve  lesion.  At  first  fever  is  the  only  symptom;  in  a  few  cmmm  Omt 
have  been  chills  at  onset  or  recurring  chills  may  arouse  the  su^ieiim  of 
nuilaria.  The  patient  may  k<H>p  at  work  for  months  with  a  diiily  rW  of 
temi)erature,  or  perhaps  an  occasional  sweat.     The  heart  features  maj  be 
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overlooked.  The  murmur  of  the  old  valve  lesion  may  show  no  change,  and 
even  with  the  most  extensive  disease  of  the  mitral  cusps  the  heart's  action 
may  be  very  little  disturbed.  For  months — six,  eight,  ten,  even  thirteen ! — 
fever  and  progressive  weakness  may  be  the  only  symptoms.  These  are  the 
eases  in  which,  with  recurring  chills,  the  diagnosis  of  malaria  is  made.  With 
involvement  of  the  aortic  segments  the  signs  of  a  progressive  lesion  are  more 
common.  Embolic  features  are  not  common,  occurring  only  toward  the  close. 
Post  mortem  there  has  been  found  in  my  cases  a  remarkable  vegetative  endo- 
carditis, involving  usually  the  mitral  valves,  sometimes  with  much  encrusting 
of  the  chordae  tendineae,  and  large  irregular  firm  vegetations  quite  different 
to  those  of  the  ordinary  ulcerative  form  of  the  disease.  In  some  cases  the 
aortic  and  tricuspid  segments  are  also  involved,  and  the  vegetations  may  extend 
on  to  the  walls  of  the  heart. 

Diagnosis. — In  many  cases  the  detection  of  the  disease  is  very  difficult; 
in  others,  with  marked  embolic  symptoms,  it  is  easy.  From  simple  endocarditis 
it  is  readily  distinguished,  though  confusion  occasionally  occurs  in  the  tran- 
sitional stage,  when  a  simple  is  developing  into  a  malignant  form.  The  con- 
stitional  symptoms  are  of  a  graver  type,  the  fever  is  higher,  rigors  are  common, 
and  septic  and  typhoid  symptoms  occur.  Perhaps  a  majority  of  the  cases  not 
associated  with  puerperal  processes  or  bone-disease  are  confounded  with 
typhoid  fever.  A  differential  diagnosis  may  even  be  impossible,  particularly 
when  we  consider  that  in  typhoid  fever  infarctions  and  parotitis  may  occur. 
The  diarrhoea  and  abdominal  tenderness  may  also  be  present,  which  with  the 
stupor  and  progressive  asthenia  make  a  picture  not  to  be  distinguished  from 
this  disease.  Points  which  may  guide  us  are :  The  more  abrupt  onset  in  endo- 
carditis, the  absence  of  any  regularity  of  the  pyrexia  in  the  early  stage  of  the 
disease,  and  the  cardiac  pain.  Oppression  and  shortness  of  breath  may  be 
early  symptoms  in  malignant  endocarditis.  Rigors,  too,  are  not  uncommon. 
There  is  a  marked  leucocytosis  in  infective  endocarditis.  Between  pyaemia  and 
malignant  endocarditis  there  are  practically  no  differential  features,  for  the 
disease  really  constitutes  an  arterial  pycemia  (Wilks).  In  the  acute  cases 
resembling  malignant  fevers,  the  diagnosis  is  usually  made  of  typhus,  typhoid, 
cerebro-spinal  fever,  or  even  of  haemorrhagic  small-pox.  The  intermittent 
pyrexia,  occurring  for  weeks  or  months,  has  led  in  some  cases  to  the  diagnosis 
of  malaria,  but  this  disease  could  now  be  positively  excluded  by  the  blood 
examination.    Blood  cultures  may  aid  greatly  in  the  diagnosis. 

The  cases  usually  terminate  fatally.  The  instances  of  recovery  are  those 
more  subacute  forms,  the  so-called  recurring  endocarditis  developing  on  old 
sclerotic  valves  in  cases  of  chronic  heart-disease. 

Treatment. — We  know  no  measures  by  which  in  rheumatism,  chorea,  or 
the  eruptive  fevers  the  onset  of  endocarditis  can  be  prevented.  As  it  is 
probable  that  many  cases  arise,  particularly  in  children,  in  mild  forms  of 
these  diseases,  it  is  well  to  guard  the  patients  against  taking  cgld  and  insist 
upon  rest  and  quiet,  and  to  bear  in  mind  that  of  all  complications  an  acute 
endocarditis,  though  in  its  immediate  effects  harmless,  is  perhaps  the  most 
serious.  This  statement  is  enforced  by  the  observations  of  Sibson  that  on  a 
system  of  absolute  rest  the  proportion  of  cases  of  rheumatism  attacked  by 
endocarditis  was  less  than  of  those  who  were  not  so  treated.  It  is  doubtful 
whether  the  salicylates  in  rheumatism  have  an  influence  in  reducing  the  lia- 
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hility  to  pndoearditiji.  Considering  Ihe  extremely  grave  afler  results  of  simple 
endocarditis  in  children,  the  question  arige*?  whether  it  is  po^dble  to  do  any- 
ihiug  to  avert  the  onset  of  progressive  ^cleroiji^  of  the  atfeete«l  valve,  Caton 
rocomracndHi  a  syi^temiitic  phm  of  tretitnieul  Ml)  Prnlongeil  rest  in  bed,  three 
monlliH,  to  keep  the  heart  quiet;  (2)  a  series  of  smaJI  lilisters  over  the  heart; 
and  (3)  the  tmlide  of  pi»tassinm  in  moderate  do.ses  for  many  months.  If 
there  is  much  vat^mlar  exeitement  aconite  may  Im:^  given  and  an  iee-hag  placed 
over  the  henrt.  The  saltrylates  are  strongly  nd vitrei!  hy  some  writers.  The 
treatment  of  malignant  endocarditis  is  practically  that  of  Aeptieyemia — ^useless 
and  hopeless  in  a  majority  of  the  cases.  The  anti-streplocoeeus  »tinim  has  been 
given  in  many  caBeB^  usually  without  any  gor>d  results,  but  Cyril  Ogle  has 
reported  a  series  of  eases  in  which  iK^neiit  follc>\ve<l  its  use, 

CiiROKic  Endocarditis.  f 

Definition.^ — A  sclerosis  of  the  valves  leading  to  shrinking,  thickening,  and 

adhesion  of  the  cusps,  often  with  (he  deposition  of  lime  salts,  with  shortening 
and  thickening  of  the  chorda*  temlineai,  leading  to  insutliciency  and  to  narrow- 
ing of  I  he  orifice.  It  may  be  primary,  but  is  oftener  secondary  to  acute  cndo 
carditis,  particularly  the  rheumatic  form. 

Etiology,— As  age  advanws  the  valves  begin  to  lose  their  pliancy,  show 
slight  sclerotic  changes  and  foci  of  atheroma  and  calcification.  Certain  poi* 
sons  nppcar  capable  of  initiating  the  change,  such  as  alcohol,  lead,  syphilis, 
an<l  gout,  though  we  are  at  present  ignorant  of  the  way  in  which  they  act. 
The  poisons  of  the  specific  fevers  may  initiate  the  change.  A  very  im|>ortant 
factor,  particularly  in  tiie  casii  of  the  iioHic  valves,  is  the  si  rain  of  pnilongifd 
and  heavy  muscular  exertion.  In  no  other  way  can  be  explained  the  occur- 
rence of  sclerosis  of  thei?e  valves  in  young  and  middle-ag^d  men  whose  ciccu* 
pations  necessitate  the  overuse  of  the  muscles.  In  the  aortic  segments  it  may 
be  only  tlie  valvular  part  of  a  general  arterio-sclerosis. 

The  frf(fn*'U('tf  witli  which  chronic  endocarditis  is  met  with  may  be  gath- 
ered from  the  fnllowing  ligures:  In  the  statistics,  amounting  lo  from  Ti.OOO 
to  HJM)0  autopsies,  reportwl  from  Dresden,  Wiirzburg,  and  Prague  the  per- 
centage ranged  from  four  to  nine.  The  relative  frequency  of  involvement  of 
the  various  valves  is  thus  given  in  the  collect<?tl  i^tatistics  of  Parrot:  The  mitral 
orifice  was  involved  in  &il,  the  aortic  in  380,  the  tricuspid  in  tt»,  and  the  pul- 
monary in  11,    This  gives  57  instances  in  the  right  to  1,001  in  the  left  heart* 

Morbid  Anatomy. — Vegetations  in  the  form  in  which  they  occur  in  acut* 
endocarditi>  are  not  present.  In  tfie  early  stage,  which  wc  lmv(*  frequent  oppor- 
timitic-s  of  seeing,  the  edge  of  the  valve  is  ji  little  thickened  and  [Mprhaps  pre- 
sents a  few  trimall  nrwlular  prominences,  which  in  some  ca^c^  may  rcprt^^^cnt  the 
healed  vegetations  of  the  actite  proec^^.  Tn  the  aortic  valvi^  the  tissue  about 
the  corpora  Arantii  is  first  alTcx*ted,  producing  a  slight  thickening  with  an 
increase  in  the  size  of  the  no<iules.  The  substance  of  the  valve  may  lo«e  ii» 
translucency,  and  the  only  change  noticeable  be  a  gravish  opacity  and  a  alighl 
losis  of  its  delicate  tenuity.  In  tho  auriciito- ventricular  valves  these  early 
changes  are  scim  just  within  the  margin  and  here  it  is  not  uncrmunon  in  find 
swellings  of  a  gi'ayish-red,  somt*w]iat  inllltrated  appearance,  al'  d 

vnth  the  similar  structures  on  the  intima  of  the  aorta  in  an  .     i.*t 

Even  early  there  may  be  seen  yellow  or  opaquo-whitc  snbintimal  fatty  degoH 
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erated  areas.  As  the  sclerotic  changes  increase,  the  fibrous  tissue  contracts 
and  produces  thickening  and  deformity  of  the  segment,  the  edges  of  which 
become  round,  curled,  and  incapable  of  that  delicate  apposition  necessary  for 
perfect  closure.  A  sigmoid  valve,  for  instance,  may  be  narrowed  one-fourth 
or  even  one-third  across  its  face,  the  most  extreme  grade  of  insufficiency  being 
induced  without  any  special  deformity  and  without  any  narrowing  of  the 
arterial  orifice.  In  the  auriculo-ventricular  segments  a  simple  process  of 
thickening  and  curling  of  the  edges  of  the  valves,  inducing  a  failure  to  close 
without  forming  any  obstruction  to  the  normal  course  of  the  blood-flow,  is  less 
common.  Still,  we  meet  with  instances  at  the  mitral  orifice,  particularly  in 
children,  in  which  the  edges  of  the  valves  are  curled  and  thickened,  so  that 
there  is  extreme  insufficiency  without  any  material  narrowing  of  the  orifice. 
More  frequently,  as  the  disease  advances,  the  chordae  tendineae  become  thick- 
ened, first  at  the  valvular  ends  and  then  along  their  course.  The  edges  of 
the  valves  at  their  angles  are  gradually  drawn  together  and  there  is  a  nar- 
rowing of  the  orifice,  leading  in  the  aorta  to  more  or  less  stenosis  and  in  the 
left  auriculo-ventricular  orifice — the  two  sites  most  frequently  involved — to 
constriction.  Finally,  in  the  sclerotic  and  necrotic  tissues  lime  salts  are  depos- 
ited and  may  even  reach  the  deeper  structures  of  the  fibrous  rings,  so  that  the 
entire  valve  becomes  a  dense  calcareous  mass  with  scarcely  a  remnant  of  nor- 
mal tissue.  The  chordaB  tendineae  may  gradually  become  shortened,  greatly 
thickened,  and  in  extreme  cases  the  papillary  muscles  are  implanted  directly 
upon  the  sclerotic  and  deformed  valve.  The  apices  of  the  papillary  muscles 
usually  show  marked  fibroid  change. 

In  all  stages  of  the  process  the  vegetations  of  simple  endocarditis  may 
be  present,  and  the  severer,  ulcerative  forms  are  very  apt  to  attack  these 
sclerotic  valves. 

Chronic  mural  endocarditis  produces  cicatricial-like  patches  of  a  grayish- 
white  appearance  which  are  sometimes  seen  on  the  muscular  trabeculae  of 
the  ventricle  or  in  the  auricles.  It  often  occurs  in  association  with  myo- 
carditis. 

The  endocarditis  of  the  foetus  is  usually  of  the  sclerotic  form  and  in- 
volves the  valves  of  the  right  more  frequently  than  those  of  the  left  side. 


n.    CHBONIC   VALVULAB   DISEASE, 

1.  General  Intkoduction. 

Effects  of  Valve  Lesions. — The  general  influence  on  the  work  of  the  heart 
may  be  briefly  stated  as  follows :  The  sclerosis  induces  insufficiency  or  stenosis, 
which  may  exist  separately  or  in  combination.  The  narrowing  retards  in  a 
measure  the  normal  outflow  and  the  insufficiency  permits  the  blood  current 
to  take  an  abnonnal  course.  In  both  instances  the  effect  is  dilatation  of  a 
chamber.  The  result  in  the  former  case  is  an  increase  in  the  difficulty  which 
the  chamber  has  in  expellino^  its  contents  through  the  narrow  orifice;  in  the 
other,  the  overfilling  of  a  chamber  by  blood  flowing  into  it  from  an  improper 
source,  as,  for  instance,  in  mitral  insufficiency,  when  the  left  auricle  receives 
blood  both  from  the  pulmonary  veins  and  from  the  left  ventricle. 

The  cardiac  mechanism  is  fully  prepared  to  meet  ordinary  grades  of 
62 
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dilatation  which  constantly  occur  during  sudden  exertion.  A  man,  for  in- 
stance, at  the  end  of  a  hundred-yard  race  has  his  right  chambers  greatly  dilated 
and  his  reserve  cardiac  power  worked  to  its  full  capacity.  The  slow  progress 
of  the  sclerotic  changes  brings  about  a  gradual,  not  an  abrupt,  insufficiency, 
ahd  the  moderate  dilatation  which  follows  is  at  first  overcome  by  the  exercise 
of  the  ordinary  reserve  strength  of  the  heart  muscle.  Gradually  a  new  factor 
is  introduced.  The  reserve  power  which  is  capable  of  meeting  sudden  emer- 
gencies in  such  a  remarkable  manner  is  unable  to  cope  long  with  a  permanent 
and  perhaps  increasing  dilatation.  More  work  has  to  be  done  and,  in  accord- 
ance with  definite  physiological  laws,  more  power  is  given  by  increase  of  the 
muscles.  The  heart  hypertrophies  and  the  effect  of  the  valve  lesion  becomes, 
as  we  say,  compensated.  The  equilibrium  of  the  circulation  is  in  this  way 
maintained. 

The  nature  of  the  process  with  which  we  have  to  deal  is  graphically  illus- 
trated in  the  accompanying  diagram,  from  Martins.  The  perpendicular  lines 
in  the  figures  represent  the  power  of  work  of  the  heart.     While  the  muscle 
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in  the  healthy  heart  (Diagram  I)  has  at  its  disposal  the  maximal  force,  a  c, 
it  carries  on  its  work  under  ordinary  circumstances  (when  the  body  is  at  rest) 
with  the  force  ah,  i  c  is  the  reserve  force  by  means  of  which  the  heart 
accommodates  itself  to  greater  exertion. 

If  now  there  l)e  a  gross  valvular  lesion,  the  force  required  to  do  the  ordi- 
nary work  of  the  heart  (at  rest)  becomes  very  much  increased  (Diagram  II). 
But  in  spite  of  this  enormous  call  for  force,  insufficiency  of  the  heart  muscle 
does  not  necessarily  result,  for  the  working  force  required  is  still  within  the 
limits  of  the  maximal  power  of  the  heart,  a^  h^  being  less  than  a^  c^.    The 
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muscle  accommodates  itself  to  the  new  conditions  by  making  its  reserve  force 
mobile.  If  nothing  further  occurred,  however,  this  condition  could  not  be 
permanently  maintained,  for  there  would  be  left  over  for  emergencies  only 
the  small  reserve  force,  h^  y.  Even  when  at  rest  the  heart  would  be  using  con- 
tinuously almost  its  entire  maximal  force.  Any  slight  exertion  requiring  more 
extra  force  than  that  represented  by  the  small  value  h^y  (say  the  effort  required 
on  walking  or  on  going  upstairs)  would  bring  the  heart  to  the  limit  of  its  work- 
ing power,  and  palpitation  and  dyspnoea  would  appear.  Such  a  condition  does 
not  last  long.  The  working  power  of  the  heart  gradually  increases.  More  and 
more  exertion  can  be  borne  without  causing  dyspnoea,  for  the  heart  hyper- 
trophies. Finally,  a  new,  more  or  less  permanent  condition  is  attained,  in  that 
the  hypertrophied  heart  possesses  the  maximal  force,  a^  c^.  Owing  to  the 
increase  in  volume  of  the  heart  muscle,  the  total  force  of  the  heart  is  greater 
absolutely  than  that  of  the  normal  heart  by  the  amount  y  c^.  It  is,  however, 
relatively  less  efficient,  for  its  reserve  force  is  much  less  than  that  of  the  healthy 
heart.  Its  capacity  for  accommodating  itself  to  unusual  calls  upon  it  is  accord- 
ingly permanently  diminished. 

Turning  now  to  the  disturbances  of  compensation,  it  is  to  be  distinctly 
borne  in  mind  that  any  heart,  normal  or  diseased,  can  become  insufficient 
whenever  a  call  upon  it  exceeds  its  maximal  working  capacity.  The  liability 
to  such  disturbance  will  depend,  above  all,  upon  the  accommodation  limits  of 
the  heart — the  less  the  width  of  the  latter,  the  easier  will  it  be  to  go  beyond  the 
heart's  efficiency.  A  comparison  of  Diagrams  I  and  II  will  immediately  make 
it  clear  that  the  heart  in  valvular  disease  will  much  earlier  become  insufficient 
than  the  heart  of  a  healthy  individual.  If  the  heart  muscle  is  compelled  to  do 
maximal  or  nearly  maximal  work  for  a  long  time,  it  becomes  exhausted.  It  is 
obvious  that  the  heart  in  valvular  disease,  on  account  of  its  small  amount  of  re- 
serve force,  has  to  do  maximal  or  nearly  maximal  work  far  more  frequently  than 
does  the  normal  heart.  The  power  of  the  heart  may  become  decreased  to  the 
amount  necessary  simply  to  carry  on  the  work  of  the  heart  when  the  body  is 
at  rest,  or  it  may  cease  to  be  sufficient  even  for  this.  The  reserve  force  gained 
through  the  compensatory  process  may  be  entirely  lost  (Diagram  III).  If 
the  loss  be  only  temporary,  the  exhausted  heart  muscle  quickly  recovering, 
the  condition  is  spoken  of  as  a  "  disturbance  of  compensation."  The  term 
"  loss  of  compensation  "  is  reserved  for  the  condition  in  which  the  disturbance 
is  continuous. 

The  schema  of  Martins  (Chart  XXII)  will  enable  the  student  to  under- 
stand the  relation  of  the  pathological  phenomena  to  the  normal  cardiac  cycle. 
The  contraction  of  the  ventricle  takes  an  appreciable  period  of  time,  seven- 
hundredths  of  a  second  (a-h)  to  overcome  the  strong  arterial  pressure  which 
keeps  the  aortic  (and  pulmonary)  doors  tightly  shut.  This  closure-time  is  the 
only  brief  period  in  the  cycle  in  which  both  the  auriculo-ventricular  valves  and 
the  semilunar  valves  are  shut,  the  former  as  a  result  of  the  beginning  of  the 
systole,  the  latter  until  the  intra- ventricular  has  overcome  the  aortic  pressure. 
With  this  closure-time  correspond  the  first  sound  and  the  heart  beat.  In  the 
second  period  of  the  ventricular  systole  the  blood  is  driven  into  the  arteries — 
the  expulsion-time  {h-c) — and  this  corresponds  with  the  beginning  of  the 
aortic  pulse.  During  this  there  may  be  seen  at  the  apex  in  a  forcibly  beating 
heart  the  "back  stroke,"  as  Hope  called  it.     Following  the  expulsion-time 
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there  is  a  brief  period — waiting-time  (c-d) — before  the  diastole  begins.  Clini- 
cally the  murmur  of  mitral  insufficiency  (A)  coincides,  at  any  rate  in  its 
beginning,  with  the  closure-time,  the  murmur  of  aortic  stenosis  with  the 
expulsion-time.  The  semilunar  valves  close  at  the  moment  when  the  ventricles 
begin  to  relax  (d)  and  with  this  coincides  the  second  sound.  At  the  same 
moment  the  auriculo-ventricular  valves  open.    The  murmur  of  aortic  insuf- 
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Chabt  XXII. — Schematic  Division  of  the  Phases  of  the  Hearths  Action  (Martius). 

ficiency  (C)  is  heard  through  the  first  part  of  the  diastole,  sometimes  more, 
while  the  murmur  of  mitral  stenosis  (D)  corresponds  with  the  latter  part  of 
the  diastole  of  the  ventricles  and  with  the  systole  of  the  auricles  {D). 

The  incidence  of  valvular  lesions  may  be  gathered  from  the  following 
figures  compiled  by  Gillespie  from  the  records  of  the  Hoyal  Infirmary,  Edin- 
burgh: Of  2,368  cases  with  cardiac  lesions,  valvular  disease  occurred  in  80.8 
per  cent;  endocarditis  and  pericarditis  in  5.3;  myocardial  lesions  in  ll.D  per 
cent ;  66.2  per  cent  of  the  cases  were  in  males. 


2.  Aortic  Incompetency. 

Incompetency  of  the  aortic  valves  arises  either  from  inability  of  the  valve 
segments  to  close  an  abnormally  large  orifice  or  more  commonly  from  disease 
of  the  segments  themselves.  This  best-defined  and  most  easily  recognized  of 
valvular  lesions  was  first  carefully  studied  by  Corrigan,  whose  name  it  some- 
times bears. 

Etiologfy  and  Morbid  Anatomy. — It  is  more  frequent  in  males  than  in 
females,  affecting  chiefly  able-bodied,  vigorous  men  at  the  middle  period  of 
life.  The  ratio  which  it  bears  to  other  valve  diseases  has  been  variously 
given  as  from  30  to  50  per  cent. 
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There  are  five  groups  of  eases:  I.  Those  due  to  congenital  malformation, 
particularly  fusion  of  two  of  the  cusps — most  commonly  those  behind  which 
the  coronary  arteries  are  given  off.  It  is  probable  that  an  aortic  orifice 
may  be  competent  with  this  bicuspid  state  of  the  valves,  but  a  great  dan- 
ger is  the  liability  of  these  malformed  segments  to  sclerotic  endocarditis. 
Of  17  cases  which  I  have  reported  all  presented  sclerotic  changes,  and  the 
majority  of  them  had,  during  life,  the  clinical  features  of  chronic  heart- 
disease. 

II.  The  endocarditic  group.  Endocarditis  may  produce  an  acute  insuffi- 
ciency by  ulceration  and  destruction  of  the  valves;  in  one  case  the  aortic 
valves  were  completely  eroded  away.  The  valvulitis  of  rheumatism  and  of 
the  fevers,  while  more  rarely  aortic,  is  common  enough  in  children,  and 
the  insufficiency  is  caused  by  nodular  excrescences  at  the  margins  or  in  the 
valves,  which  may  ultimately  become  calcified;  more  often  it  induces  a 
slow  sclerosis  of  the  valves  with  adhesions,  causing  also  some  degree  of 
narrowing. 

III.  The  arteriosclerotic  group.  By  far  the  most  frequent  cause  of  in- 
sufficiency is  a  slow,  progressive  sclerosis  of  the  segments,  resulting  in  a 
curling  of  the  edges,  which  lessens  the  working  surface  of  the  valve.  Most 
frequent  in  strong,  able-bodied  men,  there  are  three  main  factors  in  its  pro- 
duction :  First,  strain — not  a  sudden,  forcible  strain,  but  a  persistent  increase 
of  the  normal  tension  to  which  the  segments  are  subject  during  the  diastole 
of  the  ventricle.  Of  circumstances  increasing  this  tension,  repeated  and  exces- 
sive use  of  the  muscles  is  perhaps  the  most  important.  So  often  is  this  form 
of  heart-disease  found  in  persons  devoted  to  athletics  that  it  is  sometimes 
called  the  "  athlete's  heart."  Secondly,  alcohol,  the  action  of  which  is  prob- 
ably direct  as  a  poison  to  the  vessel  wall  and  not,  as  we  have  supposed  here- 
tofore, in  keeping  up  a  high  blood  pressure.  Thirdly,  syphilis,  which  may 
be  only  one  of  several  elements  in  inducing  early  arterial  change,  an  added 
factor  to  the  wear  and  tear  of  the  tubing. 

There  is  a  small  group,  usually  in  young  men,  in  which  syphilis  causes  a 
localized  arterio-sclerosis  at  the  root  of  the  aorta,  either  involving  the  valves 
themselves  or  more  frequently  causing  dilatation  of  the  aortic  ring  with  rela- 
tive insufficiency.  The  endarteritis  may  be  singularly  localized,  even  annular, 
sometimes  patchy.  It  may  be  difficult  or  impossible  from  the  lesion  itself  to 
determine  the  syphilitic  nature;  the  youth  of  the  patient,  the  peculiar  local- 
ization, the  history  of  syphilis,  and  the  existence  of  syphilitic  lesions  elsewhere, 
may  render  the  diagnosis  tolerably  certain.  I  am  in  the  habit  of  enforcing 
upon  my  students  the  etiological  lesson  of  this  type  of  aortic  insufficiency 
by  a  reference  to  Bacchus  and  Vulcan,  at  whose  shrines  a  majority  of  patients 
with  aortic  insufficiency  have  worshipped,  and  not  a  few  at  those  of  Mars 
and  Venus. 

The  condition  of  the  valves  is  such  as  has  already  been  described  in 
chronic  endocarditis.  It  may  be  noted,  however,  how  slight  a  grade  of  curl- 
ing may  produce  serious  incompetency.  Associated  with  the  valve  disease  is, 
in  a  majority  of  cases,  a  more  or  less  advanced  arterio-sclerosis  of  the  arch  of 
the  aorta,  one  serious  effect  of  which  may  be  a  narrowing  of  the  orifices  of 
the  coronary  arteries.  The  sclerotic  changes  are  often  combined  with  athe- 
roma, either  in  a  fatty  or  calcareous  stage.    This  may  exist  at  the  attached 
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margin  of  the  valves  without  inducing  insufficiency.  In  other  instances  insuf- 
ficiency may  result  from  a  caloilied  spike  projecting  from  the  aortic  attach- 
ment into  the  body  of  the  valve,  and  &o  preventing  its  proper  closure.  Some 
writers  (Peter)  have  laid  great  sti-e^s  upon  the  extension  of  the  endarteritis 
to  the  valve,  and  would  i>eparate  the  in»tanee§  of  tliis  kind  from  th*^t*e  of 
simple  valvular  endocarditis.  Anatumically  one  can  usually  recognise  the 
arterio-i*clerotic  variety  by  the  smooth  surface,  the  rounded  edgea,  and  the 
absence  of  excrescences. 

IV.  Insurticiency  may  be  induced  by  rupture  of  a  segment — a  very  rare 
event  in  healthy  valves,  bat  not  uucariimon  in  disease,  either  from  cJcce&sive 
elTort  during  heavy  lifting  or  from  the  ordinary  endarterial  strain  on  a  val 
eroded  tind  weakened  by  ulcerative  endocarditis. 

V-  Relative  insuffidenct/,  due  to  dilatation  of  the  aortic  ring  and  a«ljaci 
arch,  is  not  very  infni<|uent.  It  occurs  in  extensive  arterial  sclerosis  of  the 
ascending  portion  of  the  arch  with  great  dilatation  Just  above  the  valves. 
The  valve  segments  are  usually  involved  with  the  arterial  coats,  but  the  changes 
in  them  may  be  very  slight  In  aneurism  just  above  the  aortic  ring,  relative 
insulhcicncy  of  the  valve  may  be  present. 

It  would  appear  from  the  careful  measurements  of  Beneke  that  the  aortic 
orifice,  which  at  birth  is  20  mm.,  increases  gradually  with  the  growth  of  the 
heart  until  at  one-and-twenty  it  is  ab4nit  t>U  mm.  At  this  it  remains  until  the 
age  of  forty,  beyond  which  date  there  is  a  grailual  increai^e  in  the  .siaee  up 
to  the  age  of  eighty,  when  it  may  reach  from  tJ8  to  TO  mm.  There  is  thus 
at  the  very  period  of  life  in  which  sclerosis  of  the  valve  is  most  uiinmon  a 
physiological  tendency  toward  tlie  production  of  a  state  of  relative  ituuf- 
ficiency. 

The  insufiicicncy  may  be  combined  with  various  grades  of  narrowing,  ptr- 
ticularly  in  the  eiuhx'arditic  group.  In  a  majority  uf  the  cases  of  the  arterio- 
sclerotic form  there  is  no  stenosis*  On  the  other  hand,  aortic  stenosis  almost 
withtmt  exception  is  associated  with  some  grade,  however  alight*  of  regur- 
gitation. 

Effects. — The  direct  effect  of  aortic  insufficiency  is  the  regurgitation  of 
blood  from  the  artery  into  the  ventricle,  causing  an  overdistention  of  the 
cavity  and  a  reduction  of  the  blood  column;  that  is,  a  relative  anecmia  in  the 
arterial  tree.  The  amount  returning  varies  with  the  size  of  the  opening.  The 
double  btood-tlow  into  the  left  ventricle  causes  dilatation  of  the  chamber,  and 
finally  hyixM'trcjphy,  the  grade  depending  upon  the  lesion.  In  thia  way  llie 
valve  defect  is  compensate<l,  and  as  with  each  ventricular  aystale  a  larger 
amount  of  blood  is  propelled  into  the  arterial  system,  tlie  regu;  '  '  m  of  a 
certain  amount  during  di«stnle  <lm«s  not»  for  a  time  at  least,  s*  i  nipair 

the  nutrition  of  the  peripheral  parts.  For  a  time  at  leiLSt  there  is  iiltle  or 
no  resistance  offered  to  the  blood- iiow^  from  the  auricle — the  ventricle  aecom* 
niodates  itself  readdy  to  the  extra  amount,  and  there  is  no  disturliance  in  the 
lesser  circulation.  In  acute  cases,  on  the  other  hand,  with  rapid  tlestruction 
of  the  segments,  there  may  Ije  the  most  intense  dyspntca  and  rven  profu^o 
hiemoptysis.  In  this  legion  dilatation  and  hypertrophy  reach  their  Dtot4  cx» 
treme  limit.  The  heaviest  hearts  on  record  are  described  in  connection  with 
this  afTe«.Uion.  The  80-callKi  b<jvine  heart,  cor  hovinum,  may  weigh  35  or  40 
ounces,  or  even^  as  in  a  caiH?  of  Dulles'^,  48  ounces.    The  dilatation  ia  iisaaltj 
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extreme  and  is  in  marked  contrast  to  the  condition  of  the  chamber  in  cases  of 
pure  aortic  stenosis.  The  papillary  muscles  may  be  greatly  flattened.  The 
mitral  valves  are  usually  not  seriously  affected,  though  the  edges  may  present 
slight  sclerosis,  and  there  is  often  relative  incompetency,  owing  to  distention 
of  the  mitral  ring.  Dilatation  and  hypertrophy  of  the  left  auricle  are  com- 
mon, and  secondary  enlargement  of  the  right  heart  occurs  in  all  cases  of 
long  standing.  In  the  arterio-sclerotic  group  there  is  an  ever  present  pos- 
sibility of  narrowing  of  the  orifices  of  the  coronary  arteries  or  an  extension  of 
the  sclerosis  to  their  branches,  leading  to  fibroid  myocarditis.  In  the  endo- 
carditis cases,  particularly  those  following  rheumatism,  the  intima  is  perfectly 
smooth,  and  the  arch  with  its  main  branches  not  dilated.  A  normal  aorta  may 
be  foimd  post  mortem  when  during  life  there  have  been  the  most  character- 
istic signs  of  enlargement  of  the  arch  and  of  dilatation  of  the  innominate  and 
right  carotid.  The  so-called  dynamic  dilatation  of  the  arch  is  best  seen  in 
these  cases.  A  young  girl,  whose  case  has  been  reported  as  one  of  aneurism, 
had  forcible  pulsation  and  a  tumor  which  could  be  grasped  above  the  sternum 
— post  mortem  the  innominate  artery  did  not  admit  the  little  finger  and  the 
arch  was  not  dilated ! 

Although  the  coronary  arteries,  as  shown  by  Martin  and  Sedgwick,  are 
filled  during  the  ventricular  systole,  the  circulation  in  them  must  be  embar- 
rassed in  aortic  incompetency.  They  must  miss  the  effect  of  the  blood-pressure 
in  the  sinuses  of  Valsalva  during  the  elastic  recoil  of  the  arteries,  which  surely 
aids  in  keeping  the  coronary  vessels  full.  The  arteries  of  the  body  usually 
present  more  or  less  sclerosis  consequent  upon  the  strain  which  they  undergo 
during  the  forcible  ventricular  systole. 

Symptoms. — The  condition  is  often  discovered  accidentally  in  persons  who 
have  not  presented  any  features  of  cardiac  disease. 

Headache,  dizziness,  flashes  of  light,  and  a  feeling  of  faintness  on  rising 
quickly  are  among  the  earliest  symptoms.  Palpitation  and  cardiac  distress  on 
slight  exertion  are  common.  Long  before  any  signs  of  failing  compensation 
pain  may  become  a  marked  and  troublesome  feature.  It  is  extremely  variable 
in  its  manifestations.  It  may  be  of  a  dull,  aching  character  confined  to  the 
praecordia.  More  frequently,  however,  it  is  sharp  and  radiating,  and  is  trans- 
mitted up  the  neck  and  down  the  arms,  particularly  the  left.  Attacks  of  true 
angina  pectoris  are  more  frequent  in  this  than  in  any  other  valvular  disease. 
Anaemia  is  also  common,  much  more  so  than  in  aortic  stenosis  or  in  mitral 
affections. 

As  compensation  fails  more  serious  symptoms  are  shortness  of  breath 
and  oedema  of  the  feet.  The  attacks  of  dyspnoea  are  liable  to  come  on  at 
night,  and  the  patient  has  to  sleep  with  his  head  high  or  even  in  a  chair. 
Cyanosis  is  rare.  It  is  most  commonly  due  to  complicating  valve  disease,  or 
it  is  stated  that  it  may  result  from  bulging  of  the  septum  ventriculorum  and 
encroachment  upon  the  right  ventricle.  Of  respiratory  symptoms  cough  is  com- 
mon, due  to  the  congestion  of  the  lungs  or  (rdema.  Haemoptysis  is  less  fre- 
quent than  in  mitral  disease.  I  have  reported  a  case  in  which  it  was  profuse 
and  believed  to  be  due  to  tuberculosis  of  the  lungs,  inasmuch  as  the  patient  was 
admitted  in  a  state  of  emaciation  and  profound  exhaustion.  General  dropsy 
is  not  common,  but  oedema  of  the  feet  may  occur  early  and  is  sometimes  duo 
to  the  anaemia,  sometimes  to  the  venous  stasis,  at  times  to  both.    Unless  there 
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is  coexi>*ting  disease  of  the  mitral  valve,  it  iju  rare  in  aortic  incompetency  for 
the  patient  to  die  mth  general  ana^rca*  Sudden  deatli  is  fre<^uent;  more 
m  in  i}m  tliua  in  other  valvuhir  dis<»a!*e».  Ah  couipen8ation  faiU  I  he  patient 
takes  to  hed  and  flight  irreguhir  fever,  aftsoeiated  usually  with  a  recurring 
end<K'arditit*»  h  not  uncornnion  toward  the  cloBe.  Kmholie  gymptoni.s  are  not 
infrequent— pain  in  the  splenic  region  with  enlargc-rneut  of  the  organ,  ha»ma- 
turia,  and  in  8onie  ea^es  paralyt^i^.  I)ii*tres8ing  dreams  and  disturbed  sleep 
are  more  common  in  this  thnn  in  other  fonn.^  i»f  valviihir  di.sea^e. 

Mental  syniptonis  are  often  t^ecn  witii  this  let^irm ;  toward  the  close  thore 
may  he  delirium,  hallucinations,  and  morbid  impul.^H.  It  is  important  to  liear 
I  his  in  mind,  for  patients  occasionally  di?^play  suicidal  tendencies.  I  have 
twice  had  patients  throw  thernsi^tves  from  a  window  of  tlie  ward. 

Physical  Shins* — Inspetiiun  shows  a  wide  and  forcifile  area  of  cardiac 
impul&e  with  the  apex  heat  in  the  «iixth  or  seventh  inler?4pace,  and  perluips 
a8  far  out  as  the  anterior  axiUary  line.  In  young  aubjecU  the  prsecordia 
^jnay  bulge.  There  luay  be  s^light  visible  pulsation  in  the  s»x*ond  right  inter- 
'tipace,  or,  in  scmie  acute  cases  of  insutHciency  or  ulcerative  endocanliti*.  a 
couple  of  inches  from  the  sternal  margin,  \n  very  slight  im^ufficiency  there 
may  be  little  or  no  enlargement  to  be  determined  clinically.  On  ffafpation  a 
thrill,  *lift8<olic  in  time,  is  ocTatjionally  felt,  but  is  not  conimcm.  The  impulse 
is  usually  strong  and  heaving,  unless  in  conditions  of  extreme  dilatation,  when 
it  is  wavy  and  indellnite.  Occasioually  two  or  thrt*e  intcTspacas  betweiui  the 
nipple  line  and  sternum  will  be  depressed  with  the  systole  as  the  result  of 
atmospheric  pressure.  Perru4ti«wn  shows  a  greater  increase  in  tlit*  area  of 
heart  dulness  than  is  found  in  any  other  valvular  lemon.  It  extendi  chiefly 
downward  and  to  the  left, 

AusntltdfiutL — A  murmur  ia  heard  during  the  diajstole  of  the  rent  ride* 
at  the  base  of  the  heart  and  propagated  down  the  Mernum.  It  may  be  feeble 
or  inaudible  at  the  aortic  cartilage,  and  is  usually  heard  best  at  midstemtim 
op[)nsite  the  third  cot^tal  cartilage  or  along  the  left  border  of  the  <»tenium 
as  low  as  the  eusiform  cartilage.  It  is  usually  soft,  blowing  in  f|ua1ity«  and 
is  prolonged,  or  "  long  di'awn,"  as  the  phrase  is.  It  is  produce<l  by  the  reflux 
of  blood  into  the  ventricle.  In  some  caaea  it  ia  loudly  trani^mitted  to  the 
axilla  at  the  level  of  the  fourth  interspace,  not  by  way  of  the  apex.  The 
secfmd  sound  may  be  well  heard  or  it  may  Ik?  replaced  by  the  murmur,  or 
with  a  dilatfnl  and  calcified  arch  the  second  sound  may  have  a  ringing  nietnllie 
or  hcxuning  qvudily,  an<i  the  diastolic  murmur  ia  well  heard,  or  even  loudeal, 
over  the  manubrium. 

The  first  sound  may  l>e  clear  at  the  base;  more  commonly  there  ts  a  mtU 
short,  systolic  murmur*  In  the  arterio-sclerolic  group  the  Mstnlic  bruit  la,  aa 
a  rule,  short  and  soft,  while  in  the  endocarditic  group,  in  which  the  taIto  «flg^ 
ment^  are  united  and  often  covered  with  calcified  vegetations  and  oxcreseecicea, 
the  systolic  murmur  is  rough  and  may  l*e  accompanied  by  a  thrill. 

At  the  apex,  or  toward  it,  the  diastolic  murmur  may  Ik'  faintly  heard  pmpa* 
gate<l  from  th»*  base.  With  full  compensation  the  first  Aound  is  nsumUj  cli^ar 
at  the  apex;  with  dilatation  there  is  a  loud  systolic  murmur  of  relatiTe  mitml 
insufficiency,  wlilch  miiy  disappear  under  obs4>rva1ion  ns  the  dilai  '•••^ifcilSv 

A  second  murmur  at   the  apex,   profmbly  produ(M?il  at  the  i  *rifice« 

is  not  uncommon.     Attention  was  called  to  this  by  the  late  AosUn  Flint, 
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and  the  murmur  usually  goes  by  his  name.  It  is  of  a  rumbling,  echoing 
character,  occurring  in  the  middle  or  latter  part  of  diastole,  usually  pre- 
systolic in  time,  and  limited  to  the  apex  region.  It  is  similar  to,  though 
less  intense  than,  the  louder  presystolic  murmurs  of  mitral  stenosis,  and  is 
often  associated  with  a  palpable  thrill.  It  is  probably  caused  by  the  imping- 
ing of  the  regurgitant  current  from  the  aortic  orifice  on  the  large,  anterior 
flap  of  the  mitral  valve,  so  as  to  cause  interference  with  the  entrance  of  blood 
at  the  time  of  auricular  contraction.  The  condition  is  thus  essentially  the 
same  as  in  a  moderate  mitral  stenosis.  This  late  diastolic  echoing  or  rum- 
bling murmur  is  present  in  about  half  of  the  cases  of  uncomplicated  aortic 
insufficiency  (Thayer).  It  is  very  variable,  disappearing  and  reappearing 
again  without  apparent  cause.  The  sharp,  valvular  first  sound  and  abrupt 
systolic  shock,  so  common  in  true  mitral  stenosis,  are  rarely  present,  while  the 
pulse  is  characteristic  of  uncomplicated  aortic  insufficiency. 

Arteries. — The  examination  of  the  arteries  in  aortic  insufficiency  is  of  great 
value.  Visible  pulsation  is  more  commonly  seen  in  the  peripheral  vessels  in 
this  than  in  any  other  condition.  The  carotids  may  be  seen  to  throb  forcibly, 
the  temporals  to  dilate,  and  the  brachials  and  radials  to  expand  with  each 
heart-beat.  With  the  ophthalmoscope  the  retinal  arteries  are  seen  to  pulsate. 
Not  only  is  the  pulsation  evident,  but  the  characteristic  jerking  quality  is 
apparent.  In  the  throat  the  throbbing  carotids  may  lead  to  the  diagnosis  of 
aneurism.  In  many  cases  the  pulsation  can  be  seen  in  the  suprasternal  notch, 
and  prominent,  forcibly  throbbing  vessels  beneath  the  right  sterno-mastoid 
muscle.  The  abdominal  aorta  may  lift  the  epigastrium  with  each  systole.  To 
be  mentioned  with  this  is  the  capillary  pulse,  met  very  often  in  the  aortic 
insufficiency,  and  best  seen  in  the  finger-nails  or  by  drawing  a  line  upon  the 
forehead,  when  the  margin  of  hyperaemia  on  either  side  alternately  blushes  and 
pales.  In  extreme  grades  the  face  or  the  hand  may  blush  visibly  at  each 
systole.  It  is  met  with  also  in  profound  anaemia,  occasionally  in  neurasthenia, 
and  in  health  in  conditions  of  great  relaxation  of  the  peripheral  arteries.  Pul- 
sation may  also  be  present  in  the  peripheral  veins.  On  palpation  the  character- 
istic water-hammer  or  Corrigan  pulse  is  felt.  In  the  majority  of  instances  the 
pulse  wave  strikes  the  finger  forcibly  with  a  quick  jerking  impulse,  and  imme- 
diately recedes  or  collapses.  The  characters  of  this  are  sometimes  best  appre- 
ciated by  grasping  the  arm  above  the  wrist  and  holding  it  up.  Moreover,  the 
pulse  of  aortic  regurgitation  is  usually  retarded  or  delayed — i.  e.,  there  is  an 
appreciable  interval  between  the  l)ei]it  of  the  heart  and  the  pulsation  in  the 
radial  artery,  which  varies  according  to  the  extent  of  the  incompetence.  Occa- 
sionally in  the  carotid  artery  the  second  sound  is  distinctly  audible  when  absent 
at  the  aortic  cartilage.  Indoc^d,  according  to  Broadbent,  it  is  at  the  carotid 
that  we  must  listen  for  the  second  aortic  sound,  for  when  heard  it  indicates  that 
the  regurgitation  is  small  in  amount,  and  is  conseciuently  a  very  favorable 
prognostic  element.  In  the  larger  arteries  a  systolic  thud  or  shock  may  bo 
heard  and  sometimes  a  double  murmur,  as  pointed  out  by  Duroziez.  The  sys- 
tolic pressure  is  high  and  the  diastolic  much  decreased.  The  sphygmo- 
graphic  tracing  is  very  characteristic.  The  high  ascent,  the  sharp  top,  the 
quick  drop  in  which  the  dicrotic  notch  and  wave  arc  very  slightly  marked. 

Aortic  insufficiency  may  for  years  l>e  fully  coniprnsated.  Persons  do  not 
necessarily  suffer  any  inconvenience,  and  the  condition  is  often  found  accident- 
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ally.    Ho  long  as  the  hypertrophy  ju»t  equalizes  the  valvular  defect  there  may 
hi*  no  symptoms  and  the  individual  may  even  take  moderately  heavy  exoreim  1 
without  experiencing  seui^atiouH  of  di^tre^^^  ahout  the  heart.    The  cases  which 
last  the  longest  are  those  in  which  the  insufficiency  follows  endocarditis  and  is  | 
not  a  part  of  a  general  arterio-sclenxsis.     The  age  of  the  patient,  ttx),  at  the 
time  of  onset,  is  a  most  important  consideration,  m  in  youth  the  legion  U  ^ 
not  often  from  sclerosiis,  and  the  ct»ronary  arteries  are  unaffected,    Coexlstetit 
lej^ionis  of  the  mitral  valves  tend  early  to  disturb  the  compensation.     Pure 
aortic   in?iuftTeienry   is  consistent   with  years  of  average   health   and   with  a 
tolerably  active  life. 

With  the  onset  of  myocardial  changes,  with  increasing  degeneratioD  of 
the  arteries,  particularly  with  a  progres>?ive  sclerosis  of  the  arch  and  involve-  j 
ment  of  the  orihces  of  the  coronary  arteries,  the  compensation  l)ecume:*  di*- 
lurbcd.  In  advanced  case^  the  changes  aliout  the  aortic  ring  may  be  a&»o> 
ciate^l  with  alterations  in  the  cardiac  nerves  and  ganglia,  and  so  intTodnce  ai) 
important  factor. 

3.  Aortic  Stenosis. 

Narrowing  or  stricture  of  the  aortic  orifice  is  not  nearly  so  common  as 
insufficiency.  The  two  conditions,  as  already  stated,  may  occur  togelher,  how- 
ever, and  prnlrrtlily  in  almost  cvorv  case  of  Btenosis  there  is  Home  leakage. 

Etiology  and  Morbid  Anatomy. —  In  the  milder  grades  tlnTe  is  adhefiioo 
l^etween  the  segments,  which  are  ho  stitfened  that  during  systole  they  can  ni»t 
be  pressed  back  against  the  aortic  wall.  The  process  of  cf)hesion  helwivn  the 
segments  may  go  on  without  great  thickening,  and  produce  a  mndition  to 
which  the  orifice  is  guardtHl  by  a  comparatively  thin  membrane^  on  tlie  aortii! 
face  of  which  may  Ik?  seen  the  primitive  ra|)hes  6e[>aratiag  the  siiituma  of 
Valsalva,  In  some  instances  this  membrane  is  so  thin  and  presents  so  few 
traces  of  atheromatous  or  sclerotic  changc»s  that  tlie  condition  lfH»k»  ns  if  it 
had  originated  during  ffclnl  life.  More  conmu^nly  the  valve*  segments  arc 
thickened  and  rigid,  and  have  a  cartilaginous  liardness.  In  fldviiiH*t?il  vau*^ 
they  may  be  represented  by  stiff,  calcitied  *mass^  obstructing  the  orifice, 
tiirough  which  a  circular  or  slit-like  passage  can  be  seen.  The  older  Qto 
patient  the  more  likely  it  is  that  the  valves  will  Ije  rigid  and  calcifiecL 

We  may  speak  <»f  a  relative  stenosis  of  the  aortic  orititH>  wlicn  with  normsl 
valves  and  ring  tlie  aortal  iumicdiately  beyond  is  grciitly  dilated.  A  steQ£»ets 
due  to  involvement  of  the  aortic  ring  in  sclerotic  anil  calcanKUis  changv»  witli- 
out  Ie8i<m  of  the  valves  is  referr<*d  to  by  some  authors.  I  have  never  met  with 
an  instance  of  this  kind.  A  snbvalvular  stenosis,  the  result  of  n  *  'tw 
in  the  mitro-sigmoidcan  sinus,  usually  occurs  as  the  rt.^ult  of  fcei.  ir- 

ditis.  In  comparison  with  aortic  insuthciency,  stenosis  is  a  rart»  dis<^^\  It 
is  usually  met  with  at  a  more  advanced  period  of  life  than  insiifliciency^  and 
the  most  typical  cases  of  it  are  found  associated  with  ejt tensive  calrarroits 
changes  in  tlve  arterial  system  in  old  men. 

Owing  to  the  impeded  hlo<»d-t1ow  the  ventricle  has  to  work  ai^iost  ah 
increasetl  resistance  and  its  walls  liecome  hvpertrophied,  usually  at  firvl  with 
little  or  no  dilatation*  We  s<^'  in  this  (Hinditinn  tliiT  most  t\7»ical  iri  '  -  at 
what  is  called  concentric  hypertrophy,  in  which,  without  much,  i  ^-ii* 

largement  of  the  cavity^  the  walls  are  greatly  UiickentHl,  in  contradistinctiDii 
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to  the  so-called  eccentric  hypertrophy,  in  which,  with  the  increase  in  the  thick- 
ness of  the  walls,  the  chamber  itself  is  greatly  dilated.  The  systole  is  pro- 
longed, even  as  much  as  twenty-five  per  cent.  There  may  be  no  changes  in 
the  other  cardiac  cavities  if  compensation  is  well  maintained;  but  with  its 
failure  come  dilatation,  impeded  auricular  discharge,  pulmonary  congestion, 
and  increased  work  for  the  right  heart.  The  arterial  changes  are,  as  a  rule, 
not  so  marked  as  in  aortic  insufficiency,  for  the  walls  have  not  to  withstand 
the  impulse  of  a  greatly  increased  blood- wave  with  each  systole.  On  the  con- 
trary, the  amount  of  blood  propelled  through  the  narrow  orifice  may  be  smaller 
than  normal,  though  when  compensation  is  fully  established  the  pulse-wave 
may  be  of  medium  volume. 

Symptoms. — Physical  Signs. — Inspection  may  fail  to  reveal  any  area 
of  cardiac  impulse.  Particularly  is  this  the  case  in  old  men  with  rigid  chest 
walls  and  large  emphysematous  lungs.  Under  these  circumstances  there  may 
be  a  high  grade  of  hypertrophy  without  any  visible  impulse.  Even  when  the 
apex  beat  is  visible,  it  may  be,  as  Traube  pointed  out,  feeble  and  indefinite. 
In  many  cases  the  apex  is  seen  displaced  downward  and  outward,  and  the 
impulse  looks  strong  and  forcible. 

Palpation  reveals  in  many  cases  a  thrill  at  the  base  of  the  heart  of  maxi- 
mum force  in  the  aortic  region.  With  no  other  condition  do  we  meet  with 
thrills  of  greater  intensity.  The  apex  beat  may  not  be  palpable  under  the 
conditions  above  mentioned,  or  there  may  be  a  slow,  heaving,  forcible  impulse. 

Percussion  never  gives  the  same  wide  area  of  dulness  as  in  aortic  insuf- 
ficiency. The  extent  of  it  depends  largely  on  the  state  of  the  lungs,  whether 
emphysematous  or  not. 

Auscultation. — A  rough  systolic  murmur,  of  maximum  intensity  at  the 
aortic  cartilage,  and  propagated  into  the  great  vessels,  is  the  most  constant 
physical  sign  in  aortic  stenosis.  One  of  the  last  lessons  learned  by  the  student 
of  physical  diagnosis  is  to  recognize  that  the  systolic  murmur  at  the  aortic  area 
does  not  necessarily  mean  obstruction  at  the  orifice.  Roughening  of  the  valves, 
or  of  the  intima  of  the  aorta,  and  haemic  states  are  much  more  frequent  causes. 
In  aortic  stenosis  the  murmur'often  has  a  much  harsher  quality,  is  louder, 
and  is  more  frequently  musical  than  in  the  conditions  just  mentioned.  When 
compensation  fails  and  the  ventricle  is  dilated  and  feeble,  the  murmur  may  be 
soft  and  distant.  The  second  sound  is  rarely  heard  at  the  aortic  cartilage, 
owing  to  the  thickening  and  stiffness  of  the  valve.  A  diastolic  murmur  is  not 
uncommon,  but  in  many  cases  it  can  not  be  heard.  Occasionally,  as  noted  by 
W.  H.  Dickinson,  there  is  a  musical  murmur  of  greatest  intensity  in  the  region 
of  the  apex,  due  probably  to  a  slight  regurgitation  at  high  pressure  through 
the  mitral  valves.  The  pulse  in  pure  aortic  stenosis  is  small,  usually  of  good 
tension,  well  sustained,  regular,  and  perhaps  slower  than  normal. 

The  condition  may  be  latent  for  an  indefinite  period,  as  long  as  the 
hypertrophy  is  maintained.  Early  symptoms  are  those  due  to  defective  blood- 
supply  to  the  brain,  dizziness,  and  fainting.  Palpitation,  pain  about  the 
heart,  and  anginal  symptoms  are  not  so  marked  as  in  insufficiency.  With 
degeneration  of  the  heart-muscle  and  dilatation  relative  insufficiency  of  the 
mitral  valve  is  established,  and  the  patient  may  present  all  the  features  of 
engorgement  in  the  lesser  and  systemic  circulations,  with  dyspnoea,  cough, 
rusty  expectoration,  and  the  signs  of  anasarca  in  the  lower  part  of  the  body. 
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Many  of  Uie  cases  in  old  people,  without  presienting  any  dropsy,  have  9finp* 
toms  pointing  rather  tu  general  arterial  disease.  Chej^e-Stokea  breathing  ia 
not  uni'iMiHiion  with  or  without  signs  of  uranuia. 

Diagnosis. — With  an  oxtnjniely  rough  or  mu!<.i('Hl  niurnnir  of  maxiiuum 
inten?<ity  at  the  aortic  region  and  signs  of  hypertrophy  of  tlie  left  ventricle,  a 
thrill,  and  e8[)ceially  a  hard,  slow  pul^^e  of  inodtTate  volume  arul  fairly  ginni 
tension,  which  in  a  sphygmograptiic  tracing  givej*  a  curve  of  slow  rine.  a 
hroad.  wtdl-sustained  snuiiuit  and  slow  dtrltne,  a  diagnosis  of  aortic  »to-iicw*ii4 
can  he  made  with  some  degree  of  certainty,  particularly  if  tlie  subject  it*  an 
old  man.  ^lit^takes  are  cftniuion.  however,  and  a  roughrucd  or  ealrifh'il  valve 
segment,  or.  in  some  instances,  a  very  roughened  and  pmuiinenl  calcitied 
platf  in  the  aorta*  and  hypertrophy  associati-d  with  renal  disease,  may  produce 
sirailar  symjitoms.  Seldom  is  there  diftieulty  in  distinguishing  the  muriuar 
due  to  nna-mia^  since  it  is  rarely  so  inlt^nse  and  is  not  asstxiate*!  with  thrill 
or  with  marked  hypertrophy  of  the  left  ventricle.  In  aortic  insutiiciency  a 
systolic  murmur  is  usually  preseut,  but  has  neither  the  intensity  nor  the 
musical  i|uality,  nor  is  it  accompanied  with  a  thrill.  With  roughening  and 
dilatation  of  the  ascending  aorta  tlu*  murmur  umv  he  \ery  harsh  or  musical; 
but  the  existence  of  a  second  souml,  accent uatixl  and  ringing  in  ipmlity.  is 
usually  suflfieient  to  differentiate  this  condition, 

4.    MiTUAL    IXCOMPETENCV. 

Etiolo^, — lusutTicicncy  of  the  mitral  valve  cnsuc?^:  (a)  Froui  changes  m 
the  H'guirtils  when^hy  tViey  are  eontractctl  ami  shortened,  usually  ttimbincd 
with  changes  in  tlie  chorda*  tendineae,  or  with  more  or  lens  narniwing  of  ibe 
orifice*  {h)  As  a  result  of  changes  in  the  niuseular  walls  «»f  thf  vcntrielt!; 
either  dilatation,  so  that  the  valve  segment*^  fad  to  close  an  enlarge«l  orifii^, 
or  chaiigf^s  in  the  muscular  substance,  so  fltat  th*^  segruents  arc  im[KTfix!tly 
coapted  during  the  systole — luuscular  incouipeteucy.  The  common  lei^iDQii 
producing  insutTiciency  result  fmui  endocarditis,  which  causes  a  gradual  thick- 
ening at  the  eilges  of  the  valves,  contraction  of  the  chorda?  ten*!  lod 
union  of  thi^  (*dge^  of  the  segments,  bo  tlmt  in  ft  majority  of  the  insLi  re 
is  not  only  insuthciency,  hut  some  grade  of  narrowing  as  well.  Kxcvpt  lii 
children,  we  rarely  net*  tlie  mitral  leaflets  curled  and  puckertnl  without  narniw- 
ing of  tlie  oritlce.  Calcareous  plates  at  the  base  of  the  valve  may  prinvMit 
|mrfcct  closure  of  one  of  the  segments.  In  long-standing  f'a-.i*s  the  i^ntire 
mitral  strurturrs  are  converted  into  a  tirm  calcareous  ring.  Fiom  thiii  viU- 
Tidar  insufticieney  the  other  condition  of  muscular  ineom|^etency  mtii^t  In?  vmro- 
fully  distinguished.  It  is  met  with  in  all  t^onditions  of  extreme  dilatation  of 
the  left  ventricle,  and  also  in  weakening  of  the  muscles  in  pn>loiigcd  fevers 
and  in  antcmia. 

Morbid  Anatomy. — The  effects  of  incompetency  of  the  mitral  mj^^ent 
upon  the  heart  and  circulation  arc  a^  follows:  (a)  The  imperfect  closurt*  allova 
a  certain  amount  of  Idood  to  regurgitate  from  the  ventricle  into  tl  !e, 

so  that  at  the  end  of  auricular  diastole  this  chaml>cr  contains  m*:  iic 

blood  whieh  it  has  rec<*iveil  from  the  lungs,  hut  alsi»  (hat  which  li&s  i^fur- 
gitatt?^!  from  the  left  ventricle.  This  m*«.c4iiitatcs  dilatation,  and,  a**  iiicrt!ait<il 
work  is  thrown  upon  it  in  exi>eUing  the  augmented  contentst,  hyjH»rtrophy 
as  well. 
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(6)  With  each  systole  of  the  left  auricle  a  larger  volume  of  blood  is  forced 
into  the  left  ventricle,  which  also  dilates  and  subsequently  becomes  hyper- 
trophied. 

(c)  During  the  diastole  of  the  left  auricle,  as  blood  is  regurgitated  into 
it  from  the  left  ventricle,  the  pulmonary  veins  are  less  readily  emptied.  In 
consequence  the  right  ventricle  expels  its  contents  less  freely,  and  in  turn 
becomes  dilated  and  hypertrophied. 

(d)  Finally,  the  right  auricle  also  is  involved,  its  chamber  is  enlarged,  and 
its  walls  are  increased  in  thickness. 

(e)  The  effect  upon  the  pulmonary  vessels  is  to  produce  dilatation  both 
of  the  arteries  and  veins — often  in  long-standing  cases,  atheromatous  changes ; 
the  capillaries  are  distended,  and  ultimately  the  condition  of  brown  induration 
is  produced.  ^  Perfect  compensation  may  be  effected,  chiefly  through  the  hyper- 
trophy of  both  ventricles,  and  the  effect  upon  the  peripheral  circulation  may 
not  be  manifested  for  years,  as  a  normal  volume  of  blood  is  discharged  from 
the  left  heart  at  each  systole.  The  time  comes,  however,  when,  owing  either 
to  increase  in  the  grade  of  the  incompetency  or  to  failure  of  the  compensation, 
the  left  ventricle  is  unable  to  send  out  its  normal  volume  into  the  aorta. 
Then  there  is  overfilling  of  the  left  auricle,  engorgement  in  the  lesser  cir- 
culation, embarrassed  action  of  the  right  heart,  and  congestion  in  the  sys- 
temic veins.  P'or  years  this  somewhat  congested  condition  may  be  limited  to 
the  lesser  circulation,  but  finally  the  right  auricle  becomes  dilated,  the  tri- 
cuspid valves  incompetent,  and  the  systemic  veins  are  engorged.  This  grad- 
ually leads  to  the  condition  of  cyanotic  induration  in  the  viscera  and,  when 
extreme,  to  dropsical  effusion. 

Muscular  incompetency,  due  to  impaired  nutrition  of  the  mitral  and  papil- 
lary muscles,  is  rarely  followed  by  such  perfect  compensation.  There  may  be 
in  acute  destruction  of  the  aortic  segments  an  acute  dilatation  of  the  left 
ventricle  with  relative  incompetency  of  the  mitral  segments,  great  dilatation 
of  the  left  auricle,  and  intense  engorgement  of  the  lungs,  under  which  circum- 
stances profuse  hjemorrhage  may  result.  In  these  cases  there  is  little  chance 
for  the  establishment  of  eomjiensation.  In  cases  of  hypertrophy  and  dilatation 
of  the  heart,  witliout  valvular  lesions,  but  associated  with  heavy  work  and 
alcohol,  the  insufficiency  of  the  mitral  valve  may  be  extreme  and  lead  to  great 
pulmonary  congestion,  engorgement  of  the  systemic  veins,  and  a  condition 
of  cardiac  dropsy,  which  can  not  be  distinguished  by  any  feature  from  that 
of  mitral  incompetency  due  to  lesion  of  the  valve  itself.  In  chronic  Bright's 
disease  the  hypertrophy  of  the  left  ventricle  may  gradually  fail,  leading,  in  the 
later  stages,  to  relative  insufficiency  of  the  mitral  valve,  and  the  production 
of  a  condition  of  pulmonary  and  systemic  congestion,  similar  to  that  induced 
by  the  most  extreme  grade  of  lesion  of  the  valve  itself.  Adherent  pericardium, 
especially  in  children,  may  lead  to  like  results. 

Symptoms. — During  the  d(»velopment  of  the  lesion,  unless  the  incom- 
petency comes  on  acutely  in  conserjuence  of  rupture  of  the  valve  segment  or  of 
ulceration,  the  compensatory  changes  go  hand  in  hand  with  the  defect,  and 
there  are  no  sul)jective  symptoms.  So,  also,  in  the  stage  of  perfect  compen- 
sation, there  may  be  the  most  extreme  grade  of  mitral  insufficiency  with  enor- 
mous hypertrophy  of  the  heart,  yet  the  patient  may  not  be  aware  of  the  exist- 
ence of  heart  trouble,  and  may  suffer  no  inconvenience  except  perhaps  a  little 


DISEASES  OF  THE  CIHCULATORY  SYSTEM, 


shortness  of  breath  on  exertion  or  on  giiing  upsftairts.  It  is  only  when  from  any 
oaiiee  the  conipcnsation  has  not  been  perfectly  effecti^.  or.  having  l«***n  »o, 
18  brokf^n  abruptly  or  grtiiltially,  that  the  patients  begin  to  be  troubled.  The 
ftymptoniA  may  Ini  divided  into  two  groups: 

(a)  The  mini)r  maoil'uslations  while  coinpen8ati*in  h  still  good.  Pa- 
tientc^  with  extreme  incompetency  often  tiave  a  congested  appeanuiee  of 
the  faee»  the  lips  and  ears  have  a  bluish  tint,  and  tlie  venules  on  the  chr^^lci 
may  l»e  enlargwi — \^\gn^  in  many  cases  very  suggestive*    In  long-stan'  h, 

partieuhtrly  in  children.  Hie  fijjgen^  may  be  clubl>ed,  nod  there  i-  -^ 

of  breath  on  exertion.  This  is  one  of  the  most  constant  features  in  mitral 
in.suffieieney,  antl  may  exiHt  for  years,  even  when  the  compensation  is  perf^l- 
Owing  to  the  somew*hat  congested  condition  of  the  lungs  these  patients  haw 
a  tL*ndi*riey  to  attarks  of  bronchitis  or  luemoptysis,  Tbere  may  also  be  palpi- 
tation of  tt\e  heart.  As  a  rule,  however,  in  well-balaneed  lesirms  in  adutUf 
this  period  of  fu!l  eornjiensation  or  latent  stage  is  not  asi^iK^iaterl  with  symp- 
toms which  call  the  attention  to  an  affection  of  the  heart,  and  with  c«re  the 
patient  may  reach  old  age  in  comparative  comfort  without  being  conipelleil 
to  curtail  Hi?nou.sly  his  pleasures  or  his  work* 

(h)  Sootier  or  later  comes  a  period  of  disturbed  or  broken  compeosatioo* 
in  which  the  most  intense  symptoms  are  those  of  ^-^enous  engorgement,  Tbetl 
are  palpitalicm,  weak,  irregidar  action  of  the  heart,  and  signs  of  V'  "  ;  .n. 
Dyspnoea  is  an  especial  feature,  and  tliere  may  be  eotiglu     A  dislr4?>  ip- 

torn  is  the  cardiac  **  sU?ep-start,'*  in  which,  just  a^i  the  patient  falh  aftieep,  hft 
wakes  gasping  and  ftH?ling  as  if  the  heart  were  stopping.  There  is  uj^aallr  m 
flight  cyanosis,  and  even  a  jaundieed  tint  to  the  jskin.  The  mmt  taarkH 
{symptoms,  however,  are  those  of  venous  stasis.  The  overfilling  of  the  pal- 
monar}"  vessi*le?  accounts  in  part  for  the  dyspniea.  There  h  e»^ugh,  often  with 
bloody  or  watery  expectoration,  and  the  alveolar  epithelium  containing  hrovii 
pigment-grains  is  abundant.  Dnipsical  etTusion  u^^ually  sets  in,  lieginning  in 
tl»e  feet  and  extending  to  the  bfxly  and  the  serous  sacs,  liight-sid^d  hvdTtK 
thorax  may  rceur  and  retjuire  rei)eated  tapping.     The  urine  h  u<.u.  itj 

and  albuminous,  and  contains  tube-casts  and  sometimes  blood-cfirpuM  .  Ah 
judicious  treatment  the  compensation  may  be  restored  and  all  the  seriotii»  9ym^ 
loms  may  pass  away.  Patients  usually  have  recurring  attacks  of  thU  kind, 
and  die  of  a  general  dropsy;  or  there  is  progressive  dilatation  of  the  heart* 
and  deatfi  from  asystole.  Sudden  deatli  in  these  eases  iii  rare.  Some  cit«e»  of 
mitral  disease— stenosis  and  insulheiency — reach  what  may  Ih^  called  the  hepatic 
atage,  when  all  the  symptoms  are  due  to  the  secondary  changes  in  the  liver. 

Physical  Sioxh. — Inspection, — In  ehildmn  the  pneeonlia  may  m1 

there  may  be  a  large  area  of  visible  pulsation.     The  apex  l»eat  is  -  fi 

of  the  nipple,  in  some  cases  in  the  sixth  interspace,  in  the  anterior  axiUary 
line.  A  loealized  right  ventricle  impulse  may  sometimes  be  seen  IHmr  tlie 
right  costal  border  in  the  parsternal  line.  Tliere  may  k?  a  wavy  impulse  in 
tlie  cervical  veins  which  are  often  full,  particularly  when  the  patient  li 
recumbent- 

Palptition, — A  thrill  is  rare;  when  present  it  h  felt  at  the  apex,  often  in 
a  limited  area.  The  force  of  the  impulse  may  depend  largely  upon  tht»  Ha|C« 
in  whi<*h  the  ease  is  examine*!.  In  full  compensation  it  is  forcihlij  and  heiT* 
ing;  when  the  compensation  is  disturbeil,  usually  wavy  and  feeble* 
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Percussion, — The  dulness  is  increased,  particularly  in  a  lateral  direction. 
There  is  no  disease  of  the  valves  which  produces,  in  long-standing  cases,  a 
more  extensive  transverse  area  of  heart  dulness.  It  does  not  extend  so  much 
upward  along  the  left  margin  of  the  sternum  as  beyond  the  right  margin  and 
to  the  left  of  the  nipple  line. 

Auscultation. — At  the  apex  there  is  a  systolic  murmur  which  wholly  or 
partly  obliterates  the  first  sound.  It  is  loudest  here,  and  has  a  blowing,  some- 
times musical  character,  particularly  toward  the  latter  part.  The  murmur  is 
transmitted  to  the  axilla  and  may  be  heard  at  the  back,  in  some  instances 
over  the  entire  chest.  There  are  cases  in  which,  as  pointed  out  by  Naunyn, 
the  murmur  is  heard  best  along  the  left  border  of  the  sternum.  Usually  in 
diastole  at  the  apex  the  loudly  transmitted  second  sound  may  be  heard.  Occa- 
sionally there  is  also  a  soft,  sometimes  a  rough  or  rumbling  presystolic  mur- 
mur. As  a  rule,  in  cases  of  extreme  mitral  insufficiency  from  valvular  lesion 
with  great  hypertrophy  of  both  ventricles,  there  is  heard  only  a  loud  blowing 
murmur  during  systole,  A  murmur  of  mitral  insufficiency  may  vary  a  great 
deal  according  to  the  position  of  the  patient.  It  may  be  present  in  the  recum- 
bent and  absent  in  the  erect  posture.  In  cases  of  dilatation,  particularly  when 
dropsy  is  present,  there  may  be  heard  at  the  ensiform  cartilage  and  in  the 
lower  sternal  region  a  soft  systolic  murmur  due  to  tricuspid  regurgitation.  An 
important  sign  on  auscultation  is  the  accentuated  pulmonary  second  sound. 
This  is  heard  to  the  left  of  the  sternum  in  the  second  interspace,  or  over  the 
third  left  costal  cartilage. 

The  pulse  in  mitral  insufficiency,  during  the  period  of  full  compensation, 
may  be  full  and  regular,  often  of  low  tension.  Usually  with  the  first  onset 
of  the  symptoms  the  pulse  becomes  irregular,  a  feature  which  then  dominates 
the  case  throughout.  There  may  be  no  two  beats  of  equal  force  or  volume. 
Often  after  the  disappearance  of  the  symptoms  of  failure  of  compensation  the 
irregularity  of  the  pulse  persists. 

The  three  important  physical  signs  then  of  mitral  regurgitation  are:  (a) 
Systolic  murmur  of  maximum  intensity  at  the  apex,  which  is  propagated  to 
the  axilla  and  heard  at  the  angle  of  the  scapula;  (6)  accentuation  of  the  pul- 
monary second  sound;  (c)  evidence  of  enlargement  of  the  heart,  particu- 
larly the  increase  in  the  transverse  diameter,  due  to  hypertrophy  of  both  right 
and  left  ventricles. 

Diagnosis. — There  is  rarely  any  difficulty  in  the  diagnosis  of  mitral  insuf- 
ficiency. The  physical  signs  just  referred  to  are  quite  characteristic  and 
distinctive.  Two  points  are  to  be  borne  in  mind.  First,  a  murmur,  systolic 
in  character,  and  of  maximum  intensity  at  the  apex,  and  propagated  even  to 
the  axilla,  does  not  necessarily  indicate  incompetency  of  the  mitral  valve. 
There  is  heard  in  this  region  a  large  group  of  what  are  termed  accidental 
murmurs,  the  precise  nature  of  which  is  still  doubtful.  They  are  probably 
formed,  however,  in  the  ventricle,  and  are  not  associated  with  hjrpertrophy, 
or  accentuation  of  pulmonary  second  sound. 

Second,  it  is  not  always  possible  to  say  whether  the  insufficiency  is  due 
to  lesion  of  the  valve  segment  or  to  dilatation  of  the  mitral  ring  and  rela- 
tive incompetency.  Here  neither  the  character  of  the  murmur,  the  propa- 
gation, the  accentuation  of  the  pulmonary  second  sound,  nor  the  hypertrophy 
assists  in  the  differentiation.    The  history  is  sometimes  of  greater  value  in  this 
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matter  than  tht?  pliysical  Gxauiination,  The  cai^es  most  likely  to  Icoil  to  error 
nrn  tliose  of  the  so-callcHl  idiopatluc  dilatation  and  livpertrophy  of  the  heart 
(iu  which  the  s^'stolic  nmnnur  inav  be  of  the  greatest  intensity),  ami  llu! 
instances  of  arterio-sclerosis  with  dilated  heart,  Balfour  and  others,  however, 
maintain  that  or^^ijiic  disease  of  the  mitral  leaflets  Butlicient  to  |jrrKliiee  in<x»rn- 
petency  is  alwavi^  accompanied  wnth  a  certain  degree  of  narrowing  of  tlie  ori- 
fiee,  80  that  the  only  una jui vocal  proof  of  the  actual  disease  of  Uie  mitral  Talw 
is  the  presence  of  a  presystolic  murmur. 

5,  Mitral  Stenosis. 

Etiology. — Narrowing  of  the  mitral  oritice  is  usually  the  result  of  valvular 
endocardiLis  occurring  la  the  earlier  years  of  life;  very  rarely  it  U  eongenitaL 
It  is  very  much  more  common  id  women  than  in  men — in  iu\  nf  80  easc^  tiuttMl 
hy  Dut'kwrjrili,  while  in  4,T1>1  autopt^ies  at  (tuy*s  Hoi^pital  during  ten  yean* 
there  were  VM\  cases,  of  which  107  were  fematcH  and  8H  male^  (Samwayi^)* 
TW\^  is  not  ejisy  to  exphiin,  but  there  are  at  least  two  factor;?  to  be  considered. 
Rheumatism  prevails  more  in  girU  than  in  boyg  and«  as  is  well  known,  eiidch 
caiHlitis  of  the  mitral  valve  is  more  common  in  rlieunuitisrn.  Chorea,  al^,  a^ 
sug*j:esled  by  Barbjw,  has  an  imfMirtant  inllucnce,  cKvurriujL^  more  fn^paenlly 
in  girl-i  ami  being  often  a-ssociated  with  end< ►carditis,  ()f  140  eik^es  of  chor*3i 
which  1  examined  at  a  period  more  thiui  two  years  subsequent  to  the  attack. 
72  had  signs  of  organic  heart-disease,  among  which  were  24  instanced  with  the 
physical  signs  of  mitral  stenosis.  Amemia  and  chlorosis^  which  are  previileiit 
in  girls,  have  bt^^n  regarded  as  possible  factors.  In  a  surprising  numljer  of 
cases  uo  reeognizable  etiological  factor  can  be  discovered.  This  hm  been  re- 
garded by  some  writers  as  favoring  the  view  tliat  many  cases  are  of  iMingenilal 
origin ;  but  it  is  not  improbaljle  that  WNth  any  of  the  febrile  affec^tions  of  etuld- 
luMx!  endocarditis  may  be  ass^jciated.  Whooping-cough,  too,  witli  its  terrible 
strain  on  the  heart-valves,  may  lie  accountable  for  certain  cases.  Congenital 
affections  of  the  mitral  valve  are  notoriously  rare.  While  met  with  al  all 
ages,  f^tcnns^is  is  certainly  more  frequent  in  young  persons. 

Morbid  Anatomy .^ — With  the  stenosis  tht*re  is  always  some  incomfHytciicjr.  ] 
The  narrowing  results  from  thickening  and  contraction  of  the  tissues  of  the 
ring,  of  the  valve  S4»gmc*nts,  and  of  the  chorda?  tentlinae.  The  condition  vari*» 
a  good  deal  according  to  the  amount  of  atheromatoua  change*  In  many  caai^ 
the  curtains  are  so  weldtNl  together  and  tlie  whole  valvubir  region  s*<  '  '  ihhI 
that  the  orifice  is  reduced  to  a  mere  chink — C'orrigan's  button-hole  *  -in. 

In  other  eases  the  curtains  are  not  much  thickened,  but  narrowing  has  rc«tilUHl 
from  gradual  adhesion  at  the  edges,  and  thickening  of  the  chordae  teudmeii;% 
so  that  from  the  auricle  it  looks  cone-like — the  so-cnlb*d  funnel-sliapwl  variety 
of  stenosis.     The  instances  in  which  the  valve  segments  are  very  -  1^ 

formed,  but  in  wliicli   the  orifice  is  ct»nsiderably  narrowed,  arc  r* ,.  by 

some  as  possibly  of  congenital  origin.    Occasionally  the  curtains  are  la  gr«at  J 
part  free  fr«»m  rlis^iase^  but  the  narrowing  results  from  largt*  ealeareona  uiaiem, 
which   project   into  them   from   the   ring.     The  involvcinenl  of  lh«»  rhonte 
tendineie  is  usually  extreme,  and  the  papillary  muscles  may  be  inser-  tly 

upon  the  valve.  In  mmlerate  grades  of  wnstriction  the  orifur  will  ...,..,.  tiw  \ 
tip  of  the  Index-finger;  in  more  extreme  forms,  the  tip  of  the  little  finiper;] 
and  occasionally  one  meets  with  a  specimen  in  which  the  orifice  «duiiu 
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obliterated,  admitting  only  a  medium-sized  Bowman's  probe.  The  heart  is 
not  greatly  enlarged,  rarely  weighing  more  than  14  or  15  ounces.  Occasion- 
ally, in  an  elderly  person,  it  may  seem  only  slightly,  if  at  all,  enlarged,  and 
again  there  are  instances  in  which  the  weight  may  reach  as  much  as  20 
ounces.  The  left  ventricle  is  usually  small,  and  may  look  very  small  in  com- 
parison with  the  right  ventricle,  which  forms  the  greater  portion  of  the  apex. 
In  cases  in  which  with  the  narrowing  there  is  very  considerable  incompetency 
the  left  ventricle  may  be  moderately  dilated  and  hypertrophied. 

It  is  not  uncommon  at  the  examination  to  find  white  thrombi  in  the 
appendix  of  the  left- auricle.  Occasionally  a  large  part  of  the  auricle  is  occu- 
pied by  an  ante-mortem  thrombus.  Still  more  rarely  the  remarkable  ball 
thrombus  is  found,  in  which  a  globular  concretion,  varying  in  size  from  a 
walnut  to  a  small  egg,  lies  free  in  the  auricle,  two  examples  of  which  have 
come  under  my  observation. 

The  left  auricle  discharges  its  blood  with  greater  difficulty  and  in  conse- 
quence dilates,  and  its  walls  reach  three  or  four  times  their  normal  thickness. 
Although  the  auricle  is  by  structure  unfitted  to  compensate  an  extreme  lesion, 
the  probability  is  that  for  some  time  during  the  gradual  production  of  stenosis, 
the  increasing  muscular  power  of  the  walls  is  sufficient  to  counterbalance  the 
defect.  In  36  cases  of  well-marked  stenosis  Samways  found  the  auricle  hyper- 
trophied in  26,  dilatation  coexisting  in  14.  Eventually  the  tension  is  increased 
in  the  pulmonary  circulation,  owing  to  impeded  outflow  from  the  veins  and 
this  to  heightened  pressure  in  the  pulmonary  artery.  Extra  work  is  thus 
thrown  on  the  right  ventricle,  which  gradually  hypertrophies.  Relative  incom- 
petency of  the  tricuspid  and  congestion  of  the  systemic  veins  at  last  supervene. 

Symptoms. — Physical  Sigxs. — Inspection. — In  children  the  lower  ster- 
num and  the  fifth  and  sixth  left  costal  cartilages  are  often  prominent,  owing 
to  hypertrophy  of  the  right  ventricle.  The  apex  beat  may  be  ill-defined.  Usu- 
ally, it  is  not  dislocated  far  beyond  the  nipple  line,  and  the  chief  impulse  is 
over  the  lower  sternum  and  adjacent  costal  cartilages.  Often  in  thin-chested 
persons  there  is  pulsation  in  the  third  and  fourth  left  interspaces  close  to 
the  sternum.  When  compensation  fails,  the  pra?cordial  impulse  is  much 
feebler,  and  in  the  veins  of  the  neck  there  may  be  marked  systolic  regurgi- 
tation or  the  right  jugular  near  the  clavicle  may  stand  out  as  a  prominent 
tumor.  In  the  later  stage,  there  is  great  enlargement  with  pulsation  of  the 
liver. 

Palpation  reveals  in  a  majority  of  the  cases  a  characteristic,  well-defined 
fremitus  or  thrill,  which  is  best  felt,  as  a  rule,  in  the  fourth  or  fifth  inter- 
space within  the  nipple  line.  It  is  of  a  rough,  grating  quality,  often  pecul- 
iarly limited  in  area,  most  marked  during  expiration,  and  can  be  felt  to  ter- 
minate in  a  sharp,  sudden  shock,  synchronous  with  the  impulse.  This  most 
characteristic  of  physical  signs  is  pathognomonic  of  narrowing  of  the  mitral 
orifice,  and  is  perhaps  the  only  instance  in  which  the  diagnosis  of  a  valvular 
lesion  can  be  made  by  palpation  alone.  The  cardiac  impulse  is  felt  most  for- 
cibly in  the  lower  sternum  and  in  the  fourth  and  fifth  left  interspaces.  The 
impulse  is  felt  very  high  in  the  third  and  fourth  interspaces,  or  in  rare  cases 
even  in  the  second,  and  it  has  been  thought  that  in  the  latter  interspace  the 
impulse  is  due  to  pulsation  of  the  auricle.  It  is  always  the  impulse  of  the 
conus  arteriosus  of  the  right  ventricle;  even  in  the  most  extreme  grades  of 
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mitral  stenosis,  Hiere  h  never  t>UL"h  tilting  forward  uf  the  auricle  or  itii  appen- 
dix as  would  enable  it  to  produce  an  imprecision  on  the  chest  wall. 

PcrruHsion  gives  an  increa?ie  in  the  cardiac  duLness  In  the  right  of  the 
sternum  und  rdong  tlie  loft  margin;  not  usually  a  great  increase  beyond  tJie 
nipple  line,  cxt*ept  in  extreme  easfs,  wlien  the  transYer?ie  dulnei*^  may  n*mh 
from  5  em.  beyond  the  right  margin  of  the  stenunn  tn  10  lui,  bevraul  tb*' 
nipple  line, 

Amrnlttition. — To  the  Inner  side  of  tlie  apex  Imjjii.  onon  in  h  very  innuei 
region,  there  is  iieard  a  rou;rh,  vil^niitirv  or  purring  inurmun  eunudalive  o*" 
cre^eendo  in  eharaeler,  which  ternunateA  abrui)tly  in  the  tirtit  Round.  By 
combining  palpation  and  ausrjultation  the  purring  murmur  is  found  to  be  gyti- 
ehronous  with  the  thrill  and  the  loud  shock  with  the  first  sound.  The  inur- 
mur  19  auricular  systolic,  due  to  tbe  bU>f>d  passing  thrf>ugh  the  narrow  orifice. 
Some  have  thought  it  ti»  be  early  syi^toHc  in  time/bul  the  nuijority  of  observera 
hold  to  the  former  view  with  (jairdner*  The  presysitolic  murmur  may  occupy 
the  entire  jK*riod  of  the  diastole,  or  the  middle  or  only  the  latter  hidf,  eornv 
sponding  to  the  auricular  systole.  The  ditfcrence  may  goractimes  be  noted 
beiween  the  first  and  second  pirllous  of  the  murmur,  when  it  occupieis  the 
entire  time.  Often  there  is  a  peculiar  rumbling  or  echoing  quality,  which  in 
some  instaoces  is  very  limited  and  may  Ije  heard  only  over  a  eingle  bdl-»pM« 
of  the  stethoscope.  A  rumbling,  echoing  presystolic  murmur  at  the  apex  is 
heard  in  some  cases  of  aortic  insutliciency  (Flint  inunmir),  <»ccasionaUy  in 
adherent  pericardium  with  great  dilatation  of  the  heart  and  in  upward  dis- 
location of  tlie  organ. 

A  systolic  murmur  may  be  heanl  at  the  apex  or  along  the  left  steraal 
border.  oftcTi  of  extreme  softness  and  a\ifli)de  only  when  the  bn*ath  is  heUL 
Sometimes  the  systolic  murmur  is  loud  and  distinct  and  is  transmittti'd  to 
the  axilla.  The  sei'ond  sound  in  the  second  left  interspace  is  loudly  accentti- 
ated,  and  often  reduplicated.  It  may  lie  transmitted  far  to  the  left  and  ha 
heard  with  great  clearness  lieyond  tlie  apex.  In  uncomplicateil  cases  of  mitriLl 
stenosis  there  are  usually  no  murmurs  audible  at  the  aortic  region,  at  which 
spot  the  second  sound  is  less  intense  than  at  the  pulmonary  area.  In  adTancod 
easea  at  tJie  lower  sternum  and  to  the  right  a  systolic  tricni^pid  murmur  is 
sometimes  heard.  Other  points  to  be  noted  are  tlie  following:  The  unuiOiaUT 
sharp,  clear  first  sound  which  follows  the  presystolic  munnur,  the  mitiie  of 
which  is  by  no  means  easy  to  c^xplain.  It  can  s<^'arc^ly  be  a  valvular  f^oimd 
produced  cliiefly  at  the  mitral  orifice,  since  it  may  be  heard  with  great  iutetutilir 
in  ca«es  in  which  the  valves  are  rigid  and  calcifie<l»  It  hai?  been  gufrffesrfed  br 
A.  E.  Sansom  iind  others  that  it  is  a  loud  **  snap  "  of  the  i  1  vm]^** 

caused  by  the  powerful  c^intraction  of  the  greatly  hyp<*rtro]ii  nt  ven- 

tricle.   Broadbent  thinks  it  may  lie  due  to  tlie  abrupt  contraction  of  a  partially 
fdled  left  ventricle.     The  valmlar  R>und  may  Ikj  audible  at  a  distanoe,  nA  noe^ 
sits  at  the  beilside  of  the  patient  ((Graves).     In  a  patient  1  saw  with  Dr.  C,  J-H 
Blake  the  first  sound  was  audible  six  feet,  by  measurement,  fro?  M. 

These  physical   signs,  it  is  to  In*  bfjrne  in   mind,  an*  cbu:  :.     _aly 

of  the  stage  in  which  compensation  is  maintained.  Tlie  tnurmur  iii»y  bii 
soft*  almost  inaudible,  and  only  brought  rmt  after  exertion.  Finally  them 
comes  a  period  in  which,  with  failure  of  com|x^nsation,  the  pr^ysiolie  mur^ 
mur  disappears  and  there  id  heanl  in  the  apex  R*gion  a  fharp  first  aound*  or 
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sometimes  a  gallop  rhythm.  The  marked  systolic  shock  may  be  present  after 
the  disappearance  of  the  thrill  and  the  characteristic  murmur.  Under  treat- 
ment, with  gradual  recovery  of  compensation,  probably  with  increasing  vigor 
of  contraction  of  the  right  ventricle  and  left  auricle,  the  presystolic  murmur 
reappears.  In  cases  seen  at  this  stage  of  the  disease  the  nature  of  the  valve 
lesion  may  be  entirely  overlooked. 

Stenosis  of  the  mitral  valve  may  for  years  be  efficiently  compensated  by 
the  h3rpertrophy  of  the  right  ventricle.  Many  persons  -with  the  characteristic 
physical  signs  of  this  lesion  present  no  symptoms.  They  may  for  years  per- 
haps be  short  of  breath  on  going  upstairs,  but  are  able  to  pass  through  the 
ordinary  duties  of  life  without  discomfort.  The  pulse  is  smaller  in  volume 
than  normal,  and  very  often  irregular.  A  special  danger  of  this  stage  is  the 
recurring  endocarditis.  Vegetations  may  be  whipped  off  into  the  circulation 
and,  blocking  a  cerebral  vessel,  may  cause  hemiplegia  or  aphasia,  or  both. 
This,  unfortunately,  is  not  an  uncommon  sequence  in  women.  Patients  with 
mitral  stenosis  may  survive  this  accident  for  an  indefinite  period.  A  woman, 
above  seventy  years  of  age,  died  in  one  of  my  wards  at  the  Philadelphia  Hos- 
pital, who  had  been  in  the  almshouse,  hemiplegic,  for  more  than  thirty  years. 
The  heart  presented  an  extreme  grade  of  mitral  stenosis  which  had  probably 
existed  at  the  time  of  the  hemiplegic  attack. 

Pressure  of  the  enlarged  auricle  on  the  left  recurrent  laryngeal  nerve, 
causing  paralysis  of  the  vocal  cord  on  the  corresponding  side,  has  been  de- 
scribed by  Ortner  and  by  Herrick.  I  have  met  with  two  instances.  It  is  a 
point  to  be  borne  in  mind,  as  the  diagnosis  of  aneurism  of  the  arch  of  the 
aorta  may  be  made. 

Failure  of  compensation  brings  in  its  train  the  group  of  symptoms  which 
have  been  discussed  under  mitral  insufficiency.  Briefly  enumerated  they  are: 
Rapid  and  irregular  action  of  the  heart,  shortness  of  breath,  cough,  signs  of 
pulmonary  engorgement,  and  very  frequently  hjemoptysis.  Attacks  of  this 
kind  may  recur  for  years.  Bronchitis  or  a  febrile  attack  may  cause  shortness 
of  breath  or  slight  blueness.  Inflammatory  affections  of  the  lungs  or  pleura 
seriously  disturb  the  right  heart,  and  these  patients  stand  pneumonia  very 
badly.  Many,  perhaps  a  majority  of  cases  of  mitral  stenosis,  do  not  have 
dropsy.  The  liver  may  be  greatly  enlarged,  and  in  the  late  stages  ascites  is 
not  uncommon,  particularly  in  children.  General  anasarca  is  most  frequently 
met  with  in  those  cases  in  which  there  is  secondary  narrowing  of  the  tricuspid 
orifice  (Broadbent). 

6.  Tricuspid  Valve  Disease. 

(a)  Tricuspid  Begnirgfitation. — Occasionally  this  results  from  acute  or 
chronic  endocarditis  with  puckering;  more  commonly  the  condition  is  one 
of  relative  insufficiency,  and  is  secondary  to  lesions  of  the  valves  on  the  left 
side,  particularly  of  the  mitral.  It  is  met  with  also  in  all  conditions  of  the 
lungs  which  cause  obstruction  to  the  circulation,  such  as  cirrhosis  and  emphy- 
sema, particularly  in  combination  with  chronic  bronchitis.  The  symptoms  are 
those  of  obstruction  in  the  lesser  circulation  with  venous  congestion  in  the  sys- 
temic veins,  such  as  has  already  been  described  in  connection  with  mitral 
insufficiency.    The  signs  of  this  condition  are: 

(1)    Systolic  regurgitation  of  the  blood  into  the  right  auricle  and  the 
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transmissioQ  of  the  puls4?-wave  into  the  veinB  of  the  neck.  If  the  regnrgitatian 
is  slight  or  the  contraction  of  tlie  ventricle  is  feeble  there  iiuiy  be  no  ve^ouis 
throbbing,  l>ut  in  other  ease?^  there  is  marked  systolic  pulsation  in  the  cerrieal 
veinii.  That  in  tlie  riglit  jugular  is  more  forcible  than  that  in  the  left.  It  may 
be  seen  lK>tl)  in  the  iuternal  and  the  external  vein,  particularly  in  the  latter 
^Marked  pukation  in  these  veins  »x;curd  only  when  the  valves  guarding  them 
become  ine<inipeteiit.  Slight  oscillations  are  by  no  means  uncommon,  even 
when  the  valves  are  intact.  The  distention  is  sometimes  enormous,  particu- 
larly in  the  act  of  coughing,  when  the  right  jugular  at  the  root  of  the  neck 
may  stand  out,  forming  an  extraordinary  prominent  ovoid  mass,  Oeeasiormllr 
the  regurgitant  pulse-wuve  may  be  ^videly  transmitted  and  be  seen  in  the  sub- 
clavian and  axillary  veins,  and  even  in  the  subcutaneous  veins  over  the  shoul- 
der, or  in  the  superficial  mammary  veins. 

Regurgitant  pulsation  through  the  tricuspid  orifice  may  be  tran>;mitted 
to  the  inferior  cava,  and  so  to  the  liepatic  veins,  causing  a  systolic  distention 
of  the  liver.  This  is  best  appreciated  by  bimanual  palpation,  placmg  one  hand 
over  the  fifth  and  sixth  costal  cartilages  and  the  ntlier  in  the  hiteral  regian 
of  the  liver  in  the  mid-axillary  line.  The  rhythmical  expansile  pulsation  may 
be  readily  distinguished^  as  a  rule,  frf)ru  I  lie  systolic  depression  of  the  livi^r 
due  to  communicateil  pulsation  from  the  left  ventricle. 

(2)   The  second  imixirtant  sign  of  tricuspid  regurgitation  is  the  occur* 
rence  of  a  systolic  murmur  of  maximum  intensity  in  the  lower  stemura.     It 
is  usually  a  soft,  low  murruur,  often  to  he  dislinguished  from  a  e«>* 
mitral  murmur  by  ditferences  in  quality  and  pitch,  and  may  l>e  heant 
right  as  far  as  the  axilla.    Sometimes  it  is  very  limitCHl  in  itj*  distribution* 

Together  these  two  sign^  positively  indicate  tricuspid  regurgitation.  In 
addition,  the  percussion  usually  shows  increase  in  the  area  of  dulness  to  the 
right  of  the  sternum,  and  the  impulse  in  the  lower  sternal  region  is  forcible. 
In  the  great  majority  of  cases  the  symptoms  are  those  of  the  associated  le^ioDs^ 
In  cirrhosis  of  the  lung  and  in  chronic  emphysema  the  failure  of  comf»enstitioii 
of  the  right  ventricle  with  insulViciency  of  the  tricuspid  not  infnH|uently  liiads 
either  to  acute  asystole  or  to  gradual  failure  with  cardiac  dropsy. 

(//)  TricTispid  Stenosis, — This  interesting  condition  may  be  eitho-  con- 
genital or  actjuired.  The  congenital  cases  an?  not  untt>mmon,  and  tiPt  as)^^>' 
ciated  usually  with  other  valvular  defrH'ts  whicli  cause*  early  death.  The 
acquire<l  form  is  not  very  infrequent.  Bedford  Fenwick  collected  4t>  olie^^rva- 
tions,  of  which  11  were  in  women.  Ij«?udet  has  analyzed  117  cas^.  Of  101 
of  these  in  which  the  ages  were  mentioned,  80  were  in  women  and  21m  men, 
A  great  majority  of  the  cases  were  in  adults,  only  8  being  l)etwecn  the  ages' 
of  ten  and  twenty.  Its  rarity  as  an  isolated  condition  may  In*  galhi*nHl  from 
the  fact  that  of  1 14  autopsies,  in  11  only  was  the  lesion  confined  to  this  valfe* 
In  *^1  the  tricuspid,  mitral,  and  aortic  segments  were  involvwi.  and  in  78  Iboi 
tricuspid  »ind  mitral.  Practically  the  condition  ia  almost  always  Mjcoodary 
to  lesions  of  the  left  heart. 

The  physical  signs  are  sometimes  characteristic.  For  instance,  a  pi 
systolic  thrill  has  been  notwl  by  several  observers.  The  ptTcus^ion  slioirai 
dulness  to  be  increased,  particularly  to  the  right  of  the  stemunv.  On  ao*- 
cultation  a  presystolic  murmur  has  l>een  determined  in  c^^rtatn  cssase^^  and 
is  heard  best  at  the  root  of  the  easiform  cartilage,  or  a  little  to  the  right  of 
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it  Of  general  symptoms,  cyanosis  of  the  face  and  lips  is  very  common,  and 
in  the  late  stages,  when  dropsy  supervenes,  it  is  apt  to  be  intense.  The  lesion 
is  interesting  chiefly  because  it  forms  one  of  the  most  serious  complications  of 
mitral  stenosis. 

7.  Pulmonary  Valve  Disease. 

Mnrmnn  in  the  region  of  the  pulmonary  valves  are  extremely  common; 
lesions  of  the  valves  are  exceedingly  rare.  Balfour  has  well  called  the  pul- 
monic area  the  region  of  auscultatory  romance.  A  systolic  murmur  is  heard 
here  under  many  conditions — (1)  very  often  in  health,  in  thin-chested  persons, 
particularly  in  children,  during  expiration  and  in  the  recumbent  posture;  (2) 
when  the  heart  is  acting  rapidly,  as  in  fever  and  after  exertion;  (3)  it  is  a 
favorite  situation  of  the  cardio-respiratory  murmur;  (4)  in  anaemic  states; 
and  (5)  as  mentioned  previously,  the  systolic  murmur  of  mitral  insufficiency 
may  be  transmitted  along  the  left  sternal  margin.  Actual  lesions  of  the  valves 
of  the  pulmonary  artery  are  rare. 

(a)  Stenosis  is  almost  invariably  a  congenital  anomaly.  It  constitutes 
one  of  the  most  important  of  the  congenital  cardiac  affections.  The  valve 
segments  are  usually  united,  leaving  a  small,  narrow  orifice.  In  adults  cases 
occasionally  occur.  The  congenital  lesion  is  commonly  associated  with  patency 
of  the  ductus  Botali  and  imperfection  of  the  ventricular  septum.  There  may 
also  be  tricuspid  stenosis.  Acute  endocarditis  not  infrequently  attacks  the 
sclerotic  valves. 

The  physical  signs  are  extremely  uncertain.  There  may  be  a  systolic  mur- 
mur with  a  thrill  heard  best  to  the  left  of  the  sternum  in  the  second  inter- 
costal space.  This  murmur  may  be  very  like  a  murmur  of  aortic  stenosis,  but 
is  not  transmitted  into  the  vessels.  Naturally  the  pulmonary  second  sound  is 
weak  or  obliterated,  or  may  be  replaced  by  a  diastolic  murmur.  Usually  there 
is  hypertrophy  of  the  right  heart. 

(b)  Pulmonary  Insufficiency. — This  rare  affection  is  occasionally  due  to 
congenital  malformation,  particularly  fusion  of  two  of  the  segments.  It  is 
sometimes  present,  as  Bramwell  has  shown,  in  cases  of  malignant  endocar- 
ditis.   Barie  has  collected  58  cases. 

The  physical  signs  are  those  of  regurgitation  into  the  right  ventricle, 
but,  as  a  rule,  it  is  difficult  to  differentiate  the  murmur  from  that  of  aortic 
insufficiency,  though  the  maximum  intensity  may  be  in  the  pulmonary  area. 
The  absence  of  the  vascular  features  of  aortic  insufficiency  is  suggestive. 
Both  Gibson  and  Graham  Steell  have  called  attention  to  the  possibility  of  leak- 
age through  these  valves  in  cases  of  great  increase  of  pressure  in  the  pulmonary 
artery,  and  to  a  soft  diastolic  murmur  heard  under  these  circumstances,  which 
Steell  calls  "  the  murmur  of  high  pressure  in  the  pulmonary  artery." 

8.  Combined  Valvular  Lesions. 

Valvular  lesions  are  seldom  single  or  pure;  combined  lesions  are  more 
common.  This  is  particularly  the  case  in  congenital  disease.  In  young  chil- 
dren mitral  and  aortic  lesions,  the  result  of  rheumatic  fever,  are  common. 
Pure  mitral  insufficiency  and  pure  mitral  stenosis  may  exist  for  years,  but 
in  time  the  tricuspid  becomes  involved,  at  first  in  sclerosis  and  later  narrowing 
of  the  orifice.     Aortic  valve  lesions  are  more  commonly  uncombined  than 
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mitral  lesion?;.  The  arlded  li*^ioii  nmy  be  hurtful  nr  helpful.  The  stenoiis 
which  so  often  accompanies  the  endocarditic  variety  may  lessen  the  r^^rgi- 
tation  in  aortie  insuHicienry ;  and  a  progre.stjive  narroiwing  of  the  mitral  orifice 
may  be  beneficial  in  mitral  regurgitation. 

Prognosis  in  Valvular  Disease. — The  question  in  «intirely  one  of  elBcient 
compensation.  80  long  as  thib  is  maintainet!  the  patient  may  s.uffer  no  incon- 
venience, and  even  with  the  motft  serious  forms  of  valve  lei^ion  the  functioti  of  < 
the  heart  may  be  little,  if  at  all,  disturbed. 

Practitioners  who  are  not  adepts  in  auscultation  and  feel  unable  to  esti- 
mate the  value  nf  the  various  heart  murmurs  shnuld  remember  tliat  the  best 
judgment  of  the  conditions  may  lie  gatheri>d  fr<»m  insf)ection  and  palpation. 
With  an  apex  beat  in  the  normal  situation  and  regular  in  rhythm  the  auscul- 
tatory phenomena  ituiy  be  prarlieally  disregarded. 

A  murmiir  prr  sr  is  of  little  or  no  mornenl  in  determining  the  praf^nofiia 
in  any  given  ease.  There  is  a  large  group  of  patients  who  present  no  other 
symptoms  than  a  systnlin  murmur  heard  over  the  bfxly  of  the  heart,  or  over 
the  apex,  in  whom  tlie  left  ventricle  is  not  hy|iertrophied,  Uie  heart  rhythm  i* 
normal,  and  whtr  may  not  have  had  rheumatism.  Indeed,  the  condition  is 
accidentally  disoivered,  often  during  examination  for  life  insurance.  An^Pg 
the  conditions  infiuen<*ing  prognosis  are: 

(a)  Age. — Children  under  ten  are  bad  subjects.  Compensation  is  wdt 
effected,  and  they  are  free  from  many  of  the  inlluencL*s  which  disturb  com^ 
pensation  in  ndulls.  Tlie  coronary  arteries  are  healthy,  and  nutrition  of  the 
heart-muscle  can  be  readily  maintained.  Yet,  in  spite  of  this,  the  outlook  in 
cardiac  lesions  developing  in  very  young  children  is  usually  bad.  One  rea^^n 
is  that  the  valve  lesion  itself  is  a[»t  to  be  rajiidly  progressive,  and  the  limit  of 
cardiac  reserve  force  is  in  such  cases  early  reached.  There  .neems  <o  be  pro- 
portionately a  greater  degree  of  hypertropliy  ami  dilatation.  Among  other 
causes  of  the  risks  of  this  ptrriod  are  to  be  mentioned  insufficient  focMl  in  the 
poorer  classics,  the  recurrence  of  rheumatic  attacks,  and  the  existenc*^  nf  peri- 
cardial atlhesious.  The  n\jtlook  in  a  child  who  can  be  carefully  ^ 
and  prevented  froiri  damaging  himself  by  overexertion  is  naturally  lum 
in  one  who  is  constantly  overtasking  his  muscles.  The  valvular  lesiouj  whidi 
occur  at,  or  subsequent  to,  the  period  of  puberty  are  more  likely  to  l>c  purinji* 
nently  and  efficiently  compensated.  Smlden  death  from  heart-diaea^  is  very 
rare  in  children, 

(6)  Sex. — Women  hear  valve  lesions,  as  a  rule,  better  than  men,  oving 
partly  to  the  fact  that  they  live  quieter  lives,  partly  to  the  less  common  involTe- 
ment  of  the  comnary  arteries,  and  to  the  greater  fre<[uency  of  mitral  lcsicNi& 
Pregnancy  and  parturition  are  disturbing  factors,  but  are,  1  think,  l4»«  ^erkm^ 
than  some  writers  would  have  us  believe. 

(r)  Valve  Apfectfd. — The  relative  prognosis  of  the  different  valve  ledoDn 
is  very  dithcult  to  estimate.  Each  case  must,  therefore,  be  judged  cm  tti  mm 
merits.     *Vortic  insufficiency  is  unquestionably  the  mo  i-^;  yet  for  ymjt 

it  may  be  perfectly  compensate^l.     Favorable  circun<  m  any  cfi^e  ura 

tlie  moderate  grade  of  hypertrophy  and  dilatation^  the  absence  of  all  jmnptmns 
of  cardiac  distress,  and  the  absence  of  extensive  arterio-sclerosiM  and  of  angina, 
The  prognosis  rests  in  reality  wHth  the  condition  of  the  coronary  Artcrim. 
Hhenmatic  lesions  of  the  valves^  inducing  insufficiency,  are  lass  npt  to  be 
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elated  with  endarteritis  at  the  root  of  the  aorta ;  and  in  such  cases  the  coronary 
arteries  may  escape  for  years.  On  the  other  hand,  when  the  aortic  insuflSciency 
is  only  a  part  of  an  extensive  arterio-sclerosis  at  the  root  of  the  aorta,  the  toro- 
nary  arteries  are  almost  invariably  involved,  and  the  outlook  in  such  cases  is 
much  more  serious.  Sudden  death  is  not  uncommon,  either  from  acute  dila- 
tation during  some  exertion,  or,  more  frequently,  from  blocking  of  one  of  the 
branches  of  the  coronary  arteries.  The  liability  of  this  form  to  be  associated 
with  angina  pectoris  also  adds  to  its  severity.  Aortic  stenosis  is  a  compara- 
tively rare  lesion,  most  commonly  met  with  in  middle-aged  or  elderly  men, 
and  is,  as  a  rule,  well  compensated.  In  Broadbent's  series  of  cases,  in  which 
autopsy  showed  definite  aortic  narrowing,  forty  years  was  the  average  age  at 
death,  and  the  oldest  was  but  fifty-three. 

In  mitral  lesions  the  outlook  on  the  whole  is  much  more  favorable  than 
in  aortic  insufficiency.  Mitral  insufficiency,  when  well  compensated,  carries 
with  it  a  better  prognosis  than  mitral  stenosis.  Except  aortic  stenosis,  it  is 
the  only  lesion  commonly  met  with  in  patients  over  threescore  years.  It  must 
be  borne  in  mind  that  the  cases  which  last  the  longest  are  those  in  which  the 
valve  orifice  is  more  or  less  narrowed,  as  well  as  incompetent.  There  is,  in 
reality,  no  valve  lesion  so  poorly  compensated  and  so  rapidly  fatal  as  that  in 
which  the  mitral  segments  are  gradually  curled  and  puckered  until  they  form 
a  narrow  strip  around  a  wide  mitral  ring — a  condition  specially  seen  in  chil- 
dren. There  are  many  cases  of  mitral  insufficiency  in  which  the  defect  is 
thoroughly  balanced  for  thirty  or  even  forty  years,  without  distress  or  incon- 
venience. Even  with-  great  hypertrophy  and  the  apex  beat  almost  in  the  mid- 
axillary  line,  there  may  be  little  or  no  distress,  and  the  compensation  may  be 
most  effective.  Women  may  pass  safely  through  repeated  pregnancies,  though 
here  they  are  liable  to  accidents  associated  with  the  severe  strain.  I  have  had 
under  observation  for  many  years  a  patient  who  had  her  first  attack  of  rheuma- 
tism at  the  age  of  fifteen,  when  she  already  had  a  well-marked  mitral  murmur. 
She  first  came  under  my  observation,  thirty-three  years  ago,  with  signs  of 
hypertrophy  of  the  left  ventricle  and  a  loud  systolic  murmur.  She  has  lived 
a  very  active  life,  has  been  unusually  vigorous,  has  borne  eleven  children,  and 
has  passed  through  three  subsequent  attacks  of  rheumatism.  She  is  now  in 
her  sixty- third  year.  The  loud  mitral  systolic  murmur  persists,  but  she  is 
very  well,  only  a  little  short  of  breath  on  exertion. 

In  mitral  stenosis  the  prognosis  is  usually  regarded  as  less  favorable.  My 
own  experience  has  led  me,  however,  to  place  this  lesion  almost  on  a  level,  par- 
ticularly in  women,  with  the  mitral  insufficiency.  It  is  found  very  often  in 
persons  in  perfect  health,  who  have  had  neither  palpitation  nor  signs  of  heart- 
failure,  and  who  have  lived  laborious  lives.  The  figures  given,  too,  by  Broad- 
bent  indicate  that  the  date  of  death  in  mitral  stenosis  is  comparatively  ad- 
vanced. Of  53  cases  abstracted  from  the  post-mortem  records  of  St.  Mary's 
Hospital,  thirty-three  was  the  age  for  males,  and  thirty-seven  or  thirty-eight 
for  females.  These  women,  too,  pass  through  repeated  pregnancies  with  safety. 
There  are  of  course  those  too  common  accidents,  the  result  of  cerebral  embol- 
ism, which  are  more  likely  to  occur  in  this  than  in  other  forms. 

Hard  and  fast  lines  can  not  be  drawn  in  the  question  of  prognosis  in 
valvular  disease.  Every  case  must  be  judged  separately,  and  all  the  circum- 
stances carefully  balanced.    There  is  no  question  which  requires  greater  expe- 
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rienc€  and  more  mature  judgment,  and  even  the  most  experienced  are  some- 
times at  fault. 

The  following  conditions  justify  a  favorable  prognosis:  Good  general 
health  and  good  habita;  no  exceptional  liability  to  rheumatic  or  catarrhal 
affections;  origin  of  the  valvular  lesion  indc[>endently  of  degeneration;  exist- 
ence of  the  valvular  le.sion  without  change  for  over  three  years;  sound  ren- 
triclea.  of  moderate  frequency  and  general  regularity  of  action ;  *ound  arteried, 
wnth  a  normal  amount  of  blo<^d  and  tension  in  the  smaller  vesseU;  and,  laatly^ 
freedom  from  pulmonary,  hepatic,  and  renal  congestion. 

Treatment  of  Valvular  leBiona, — (a)  Htaue  of  Compensatiok. — Medici- 
nal treatment  at  thi.s  period  is  not  nece&sary  and  is  often  ImrtfuL  X  very 
common  error  is  to  administer  cardiac  drugs,  guch  as  digitalis,  on  the  didcov- 
ery  of  a  murmur  or  of  hypertfophy.  If  the  lesion  has  b(?t^n  found  accidentally. 
it  may  he  best  not  to  tell  the  patient,  but  rather  an  intimate  friend.  Olten 
it  13  necesiiiary,  however,  to  be  perfectly  frank  in  order  that  the  patient  may 
take  certain  preventive  measures.  He  should  lead  a  quiet,  regulated,  orderly 
life,  free  from  excitement  and  worry,  and  the  risk  of  sudden  death  makt^  tl 
imperative  that  the  patient  suffering  from  aortic  disease  should  be  speelallT 
warned  against  overexertion  and  hurry.  An  ordinary  wholesome  diet  in  mod- 
erate quantities  should  be  taken;  tobacco  may  be  allowed  in  moderation,  but 
stimulants  should  be  interdicted  or  used  in  very  small  amount.  Exi*rcm 
should  be  regulated  entirely  by  the  feelings  of  the  patient  So  long  ad  IM> 
cardiac  distress  or  palpitation  follows,  moderate  exercise  will  prove  very  l>eiie- 
ficial.  The  skin  should  be  kept  active  by  a  daily  bath.  .  Hot  baths  should  be 
avoided  and  the  Turkish  bath  should  be  interdicted*  In  the  cajsc  uf  fnll* 
blooded,  somewhat  corpulent  individuals,  an  occasional  saline  purge  should  ht 
taken.  Patients  with  valvular  lesions  should  not  go  into  very  high  attitadetf. 
The  act  of  coition  has  serious  risks,  particularly  in  aortic  insutliciency.  Know- 
ing that  the  causes  which  most  surely  and  powerfully  disturb  the  compensation 
are  overexertion,  mental  worry,  and  malnutrition,  the  physician  ahould  give 
suitable  instructions  in  each  case.  As  it  is  always  l>ett^»r  to  have  the  co-optfT«* 
tion  of  an  intelligent  patient,  he  should,  as  a  rule,  be  told  of  the  conditioiL, 
but  in  this  matter  the  physician  must  be  guided  by  circumstaneesi,  and  tliurv 
are  eases  in  which  reticence  is  the  wiser  policy. 

{h)  Stage  of  Broken  Compensation. — The  break  may  be  immediate  and 
final,  as  when  sudden  death  results  from  acute  dilatation  or  from  li^  'if 

a  branch  of  the  ct»ronary  artery,  or  it  may  Im  gradual.    Among  rln  -li- 

cations  are  shortness  of  breath  on  exertion  or  attacks  of  nocturnal  dy^pmm. 
Thege  are  often  associated  with  impaired  nutrition,  particularly  with  anirmia, 
and  a  course  of  iron  or  change  of  air  may  sutfice  to  relieve  the  isymptom^. 

Irregularity  of  the  action  of  the  heart  can  not  always  tn!  iiTuu'd  an  in- 
dication of  failing  compensation,  ptirticularly  in  instances  of  mitral  diMStse. 
It  has  greater  significance  in  aortic  lesions.  Serious  failure  of  compensatioi 
is  indicated  by  signs  of  dilatation  of  the  heart,  marked  cyano&i^,  the  gallop 
rhythm,  or  various  forms  of  arrhythmia,  with  or  without  ihe  isxiatenoc  of 
dropsy.  Under  these  eireumstances  the  following  ineai^uree  are  to  be  Cftnicd 
out: 

(1)  Rest — DLiturbed  compensation  may  be  completely  restored  by  reit 
of  the  body.    In  many  ca^ea  vith  cedema  of  the  ankl^^^  moderate  dilataliao  of 
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the  heart,  and  irregularity  of  the  pulse,  the  rest  in  bed,  a  few  doses  of  the 
compoimd  tincture  of  cardamoms,  and  a  saline  purge  suffice,  within  a  week  or 
ten  days,  to  restore  the  compensation. 

(2)  The  relief  of  the  embarrassed  circulation. 

(a)  By  Venesection. — In  cases  of  dilatation,  from  whatever  cause,  whether 
in  mitral  or  aortic  lesions  or  distention  of  the  right  ventricle  in  emphysema, 
when  signs  of  venous  engorgement  are  marked  and  when  there  is  orthopnoea 
with  cyanosis,  the  abstraction  of  from  20  to  30  ounces  of  blood  is  indicated. 
This  is  the  occasion  in  which  timely  venesection  may  save  the  patient's  life. 
It  is  particularly  helpful  in  the  dilated  heart  of  arterio-sclerosis. 

(6)  By  Depletion  through  the  Bowels. — This  is  particularly  valuable  when 
dropsy  is  present.  Of  the  various  purges  the  salines  are  to  be  preferred,  and 
may  be  given  by  Matthew  Hay's  method.  Half  an  hour  to  an  hour  before 
breakfast  from  half  an  ounce  to  an  ounce  and  a  half  of  Epsom  salts  may  be 
given  in  a  concentrated  form.  This  usually  produces  from  three  to  five  liquid 
evacuations.  The  compound  jalap  powder  in  half-drachm  doses,  or  elaterium, 
may  be  employed  for  the  same  purpose.  Even  when  the  pulse  is  very  feeble 
these  hydragogue  cathartics  are  well  borne,  and  they  deplete  the  portal  system 
rapidly  and  efficiently. 

(c)  The  Use  of  Remedies  which  stimulate  the  Heart's  Action. — Of  these, 
by  far  the  most  important  is  digitalis,  which  was  introduced  into  practice 
by  Withering.  The  indication  for  its  use  is  weakness  of  the  heart-muscle;  the 
contra-indieation  is  a  perfectly  balanced  compensatory  hypertrophy,  such  as 
we  see  in  all  forms  of  valvular  disease.  Broken  compensation,  no  matter  what 
the  valve  lesion  may  be,  is  the  signal  for  its  use.  It  acts  upon  the  heart,  slow- 
ing and  at  the  same  time  increasing  the  force  of  the  contractions.  It  acts 
on  the  peripheral  arteries,  raising  their  tension,  so  that  a  steady  and  equable 
flow  of  blood  is  maintained  in  the  capillaries,  which,  after  all,  is  the  prime 
aim  and  object  of  the  circulation.  The  beneficial  effects  are  best  seen  in  cases 
of  mitral  disease  with  small,  irregular  pulse  and  cardiac  dropsy.  Its  effects 
are  not  less  striking  in  the  dilatation  of  the  left  ventricle,  in  the  failing  com- 
pensation of  aortic  insufficiency  or  of  arterio-sclerosis.  On  theoretical  grounds 
it  has  been  urged  that  its  use  is  not  so  advantageous  in  aortic  insufficiency, 
since  it  prolongs  the  diastole  and  leads  to  greater  distention.  This  need  not 
be  considered,  and  digitalis  is  just  as  serviceable  in  this  as  in  any  other  con- 
dition associated  with  progressive  dilatation;  larger  doses  are  often  required. 
It  may  be  given  as  the  tincture  or  the  infusion.  In  cases  of  cardiac  dropsy, 
from  whatever  cause,  15  minims  of  the  tincture  or  half  an  ounce  of  the  in- 
fusion may  be  given  every  three  hours  for  two  days,  after  which  the  dose  may 
be  reduced.  Some  prefer  the  tincture,  others  the  infusion;  it  is  a  matter  of 
indifference  if  the  drug  is  good.  The  urine  of  a  patient  taking  digitalis  should 
be  carefully  estimated  each  day.  As  a  rule,  when  its  action  is  beneficial,  there 
is  within  twenty-four  hours  an  increase  in  the  amount ;  often  the  flow  is  very 
great.  Under  its  use  the  dyspnoea  is  relieved,  the  dropsy  gradually  disappears, 
the  pulse  becomes  firmer,  fuller  in  volume,  and  sometimes,  if  it  has  been  very 
intermittent,  regular. 

Ill  effects  sometimes  follow  digitalis.  There  is  no  such  thing  as  a  cumu- 
lative action  of  the  drug  manifested  by  sudden  symptoms.  Toxic  effects  are 
seen  in  the  production  of  nausea  and  vomiting.  The  pulse  becomes  irregular 
53 
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and  small,  and  there  may  be  two  beats  of  the  heart  to  one  of  Uie.  pnlde,  which, 
as  pointed  out  by  Broadbeot,  in  found  particularly  in  eases  of  mitral  gt42tioHis 
when  they  are  under  the  miluence  of  this  drug.  The  urine  i^  reduced  in 
amount.  These  symptoms  subside  on  the  withdrawal  of  the  digitaH»^.  and  arc 
rarely  serious.  There  are  patients  who  take  digitalis  uDinterrupli*dly  for 
years,  and  feel  palpitation  and  dij«tress  if  the  drug  is  omitted.  In  mitral  dis- 
ea^ie,  even  when  it  doea  good  it  does  not  always  steady  the  pul*?©.  TheR^  are 
many  oases  in  w^hieh  the  irregularity  is  not  affected  by  the  digitalis.  When 
the  compensation  has  been  re-established  the  drug  may  be  omitted.  When 
there  is  dyspncea  on  exertion  and  cardiac  distress,  from  5  to  10  minims  three 
times  a  day  nmy  l>e  advantageously  given  for  prolonged  periods,  but  the  eilecln 
should  lie  carefully  watched.  In  cardiac  dropsy  digitalis  should  l>e  useil  at  the 
.outset  with  a  free  hand.  8maU  doses  should  not  be  given,  hut  from  the  finsi 
half-ount«  doses  of  the  infusion  every  three  hours,  or  fmm  15  to  ^U  minims  of 
the  tincture.  DigitaJin,  hypodermically  (gr.  ^),  every  three  or  four  hoiirSy 
may  lie  substitut4?d. 

Of  other  remedies  strophanthus  alone  is  of  service.  Given  in  do«ief»  of  fmm 
5  to  8  minima  of  the  tincture,  it  ads  like  digitalis.    It  c^'dainly  will  t"* 

steady  the  intermittent  heart  of  uiitral  valve  disease  when  digitalis  i„  .  .  do 
so,  but  it  is  not  to  be  compared  with  this  drug  when  dropsy  is  premmt  Conval* 
laria,  citrate  of  caffeine,  and  adonis  vfrnalut  and  apart t'tne  are  warmly  re<*iim- 
mended  as  substitutes  for  digitalis,  but  their  inferiority  is  so  manifest  that 
tlieir  use  is  rarely  indicated. 

There  are  two  valuable  adjuncts  in  the  treatment  of  valvular  disease — iron 
and  strychnia.  When  amcmia  is  a  marked  feature  iron  shoidd  be  given  in 
full  doses.  In  some  instances  of  failing  compensation  this  is  the  only  medi* 
cine  needtMl  to  restore  the  balance.  Arsenic  is  occasinnally  an  excellent  Rahutt* 
tute,  and  one  or  other  of  them  should  he  administereti  in  all  instances!  of  hfmii- 
trouble  wdien  pallor  is  present.  Strychnia  is  a  heart  tonic  of  very  great  valtte. 
It  may  be  given  alone  or  in  combination  with  the  digitalis  in  1  or  2  drop  ihkte^ 
of  the  1-per-cent  solution,  or  hypodermically  in  doses  of^-|^j^gr,  Alcobolie 
stimulants  in  moderation  are  occasionally  useful,  especially  in  tiding  «»vi*r  • 
period  of  acute  cardiac  weakness. 

Treatment  of  Special  Symptoms. — (a)   Dropsy. — ^The  increased  n 
tension  and  activity  of  the  capillary  circulation  under  the  intluence  of  di_ 
hastens  the  interstitial  lymph  flow  ami  favors  resorption  of  the  fluid.     T^w 
hydragogue  cathartics,  by  rapidly  depleting  the  blood,  promote,  too,  the  ali^orp- 
tion  of  the  lluid  from  the  lymiih  spaces  and  the  lymph  sac-s.    Th<*se  two  mea«^ 
ures  usually  sutlice  to  rid  the  patient  of  the  dropsy.     In  some  >  <% 

it  can  not  li*i  relieved,  and  then  Southey*s  tubes  may  be  URcd  or  i  ^       ms*^ 

tared.  If  done  with  care,  after  a  thorough  washing  of  the  }>artn,  and  if  mti* 
Bcptic  precautions  are  tiiken,  scarification  is  a  very  servn'cf*able  meaaum,  tad 
should  lie  resorted  to  more  fre4]uently  tlian  it  is.  Canton  flannel  banda|^  mmy 
be  applied  on  the  rpdematous  legs, 

(h)  DvspKcKA. — The  patients  are  usually  unable  to  lie  down.    A  comfort* 

able  bed-rest  should  therefore  l>e  provided — if  possible,  one  with  latc^ml  pm^ee^ 

.  tiona^  80  that  in  sleeping  the  head  can  Ih»  sup|iorte*l  as  it  f.iT  Tto 

'ahorbiess  of  breath  is  associated  with  dilatation,  chronic  hnmi  1-  hrdn»- 

thorax*    The  chest  should  be  carefully  examined  in  all  these  caaes^  m^  hydr^ 
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thorax  of  one  side  or  of  both  is  a  common  cause  of  shortness  of  breath. 
There  are  cases  of  mitral  regurgitation  with  recurring  hydrothorax  usually 
on  the  right  side,  which  is  relieved,  week  by  week  or  month  by  month,  by 
tapping.  For  the  nocturnal  dyspnoea,  particularly  when  combined  with  rest- 
lessness, morphia  is  invaluable  and  may  be  given  without  hesitation.  The 
value  of  the  calming  influence  of  opium  in  all  conditions  of  cardiac  insuf- 
ficiency is  not  sufficiently  recognized.  There  are  instances  of  cardiac  dyspnoea 
unassociated  with  dropsy,  particularly  in  mitral  valve  disease,  in  which  nitro- 
glycerin is  of  great  service,  if  given  in  the  1-per-cent  solution  in  increasing 
doses.  It  is  especially  serviceable  in  the  cases  in  which  the  pulse  tension  is 
high. 

(c)  Palpitation  and  CAm)iAo  Distress.;— In  instances  of  great  h3rper- 
trophy  and  in  the  throbbing  which  is  so  distressing  in  some  cases  of  aortic  in- 
sufficiency, aconite  is  of  service  in  doses  of  from  1  to  3  minims  every  two  or 
three  hours.  An  ice-bag  over  the  heart  or  Leiter's  coil  is  also  of  service  in 
allaying  the  rapid  action  and  the  throbbing.  For  the  pains,  which  are  often 
so  marked  in  aortic  lesions,  iodide  of  potassium  in  lO-grain  doses,  three  times 
a  day,  or  the  nitroglycerin  may  be  tried.  Small  blisters  are  sometimes  advan- 
tageous. It  must  be  remembered  that  an  important  cause  of  palpitation  and 
cardiac  distress  is  flatulent  distention  of  the  stomach  or  colon,  against  which 
suitable  measures  must  be  directed. 

(d)  Gastric  Symptoms. — The  cases  of  cardiac  insufficiency  which  do 
badly  and  fail  to  respond  to  digitalis  are  most  often  those  in  which  nausea 
and  vomiting  are  prominent  features.  The  liver  is  often  greatly  enlarged  in 
these  cases;  there  is  more  or  less  stasis  in  the  hepatic  vessels,  and  but  little 
can  be  expected  of  drugs  until  the  venous  engorgement  is  relieved.  If  the 
vomiting  persists,  it  is  best  to  stop  the  food  and  give  small  bits  of  ice,  small 
quantities  of  milk  and  lime  water,  and  effervescing  drinks,  such  as  Apol- 
linaris  water  and  champagne.  Creasote,  hydrocyanic  acid,  and  the  oxalate  of 
cerium  are  sometimes  useful;  but,  as  a  rule,  the  condition  is  obstinate  and 
always  serious. 

(e)  CouQH  AND  HEMOPTYSIS. — The  former  is  almost  a  necessary  con- 
comitant of  cardiac  insufficiency,  owing  to  engorgement  of  the  pulmonary  ves- 
sels and  more  or  less  bronchitis.  It  is  allayed  by  measures  directed  rather  to 
the  heart  than  to  the  lungs.  Haemoptysis  in  chronic  valvular  disease  is  some- 
times a  salutary  symptom.  An  army  surgeon,  who  was  invalided  during  the 
American  civil  war  on  account  of  haemoptysis,  supposed  to  ])e  due  to  tuber- 
culosis, had  for  many  years,  in  association  with  mitral  insufficiency  and  en- 
larged heart,  many  attacks  of  haemoptysis.  He  assured  me  that  his  condition 
was  invariably  better  after  the  attack.  It  is  rarely  fatal,  except  in  some  cases 
of  acute  dilatation,  and  seldom  calls  for  special  treatment. 

(f)  Sleeplessness. — One  of  the  most  distressing  features  of  valvular 
lesions,  even  in  the  stage  of  compensation,  is  disturbed  sleep.  Patients  may 
wake  suddenly  with  throbbing  of  the  heart,  often  in  an  attack  of  nightmare. 
Subsequently,  when  the  compensation  has  failed,  it  is  also  a  worrying  symp- 
tom. The  sleep  is  broken,  restless,  and  frecjuently  disturbed  by  frightful 
dreams.  Sometimes  a  dose  of  the  spirits  of  chloroform  or  of  ether,  with  half 
a  drachm  of  spirits  of  camphor,  given  in  a  little  hot  whisky,  will  give  a  quiet 
night.    The  compound  spirits  of  ether,  Hoffmann's  anodyne,  though  very  un- 
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pleasant  to  take^  is  frequently  a  great  boon  in  the  intemLediate  period  when 
eonipensation  has  partially  failed  and  the  patients  suffer  from  restlei^s  iumI 
sleepless  nights.  Paraldehyde  and  amylene  hydrate  are  eotnetimes*  senrieeable. 
Urt^than,  sulphoual,  and  chloralaraide  are  rarely  eltieacious,  and  it  is  beisst,  after 
a  few  trials,  particularly  if  the  paraldehyde  does  not  answer^  to  resort  to 
morphia.     It  may  be  given  in  combination  with  atropine. 

(g)  Benal  Symptoms. — With  broken  compensation  and  lowering  of 
the  tension  in  the  aorta,  the  urinary  secretion  is  greatly  diminirtlied,  and 
the  amount  may  sink  to  5  or  6  ounces  in  the  day.  Digital  is,  and  Htrophan* 
thus  when  efficient,  usually  increase  the  flow.  A  brisk  purge  may  be  followiJ 
by  augmented  secretion.  The  combination  in  pill  form  of  digitalifi,  ^uiU« 
and  the  black  oxide  of  mercury,  will  fiometimes  prove  effective  when  the  infu- 
sion or  tincture  of  dtgitalii^  alone  has  failed.  Calomel  acts  well  in  some  caaos, 
given  in  3-grain  doses  every  six  hours  for  tliree  or  four  days. 

The  DIET  in  chronic  valve-diseases  is  often  very  difficult  to  regulate.  With 
the  dilatation  and  venous  engorgement  come  nausea  and  often  a  great  distaste 
for  food.  The  amount  of  liquid  should  be  rcKtricted,  and  milk,  beef-juice, 
or  egg  albumen  given  every  three  hours.  Wlien  the  seriouj*  symptnnis  hate 
passed,  egg&,  scraped  meat,  fish,  and  fowl  may  be  allowed.  Starchy  food*^ 
and  all  articles  likely  to  cause  flatulency,  should  be  forbidden.  Stimulanta 
are  usually  necessary,  either  whisky  or  brandy. 

m.    AFFECTIONS    OF    THE   MYOCARDITTM. 

I  1.  Dilatation  and  Hyperthopky. 

As  with  other  muscular  hollow  organs,  the  size  of  the  chambers  of 
heart  varies  greatly  within  normal  limits.  Dilatation  may  be  an  acute  prodM, 
and  quite  transitory  as  after  severe  muscular  effort,  or  it  may  be  chrome^  ill 
which  case  it  is  associated  with  h)7>ertrophy.  Not  always,  however ;  there  is 
an  extraordinary  heart  in  the  McGill  College  Museum  isliowing  a  parc^hmeni- 
like  thinning  of  the  walU  with  uniform  dilatation  of  all  tlie  chambers;  in 
places  in  the  right  auricle  and  ventricle  only  the  epicardium  remains.  Dila- 
tation is  pathological  only  when  permanent.  Increai^  in  capacity  mCAii^ 
increased  work  for  the  walls,  which  in  consequence  hypertrophy  to  meet  the 
demand. 

Bilatation. — Tw^o  important  causes  combine  to  pnxlntN?  dilninlion — iji- 
creased  pressure  within  the  cavities  and  impaired  resiiitauce^  due  to  woakeciiiig 
of  the  muscular  w*all— which  may  act  singly,  but  are  often  eornbioed.  A 
weakened  wall  may  yield  to  a  normal  distending  force,  or  a  normal  wall  toxj 
yield  under  a  heightened  blood-pre^t^ure. 

(1)  HbiroHTENED  ENDOCARDIAO  PRESSiTRE  results  either  from  an  incfWied 
quantity  of  blood  to  be  moved  or  an  obstacle  to  be  oven'ome,  and  is  the  mntt 
frequent  cause.  It  doei*  not  necessarily  bring  about  dilatation ;  Aimple  hjrper- 
trophy  may  follow,  a^  in  the  early  period  of  aortic  Btenosis,  and  m  the  hrp(^ 
trophy  of  the  left  ventricle  in  Bright's  disease. 

The  size  of  the  cardiac  chambers  varies  in  health.  With  slow  aiTtioo  of 
the  heart  the  dilatation  is  complete  and  fuller  than  it  Ik  with  rapid  AetioiL 
Physiologically,  the  limits  of  dilatation  are  reached  when  the  diamber  diMi 
not  empty  itself  during  the  systole.    This  may  occur  as  an  acvdt^  tranaieiit  coo- 
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dition  in  severe  exertion — during,  for  example,  the  ascent  of  a  mountain. 
There  may  be  great  dilatation  of  the  right  heart,  as  shown  by  the  increased 
epigastric  pulsation,  and  even  increase  in  the  cardiac  dulness.  The  safety- 
valve  action  of  the  tricuspid  valves  may  here  come  into  play,  relieving  the 
lungs  by  permitting  regurgitation  into  the  auricle.  With  rest  the  condition 
is  removed,  but  if  it  has  been  extreme,  the  heart  may  suffer  a  strain  from 
which  it  may  recover  slowly,  or,  indeed,  the  individual  may  never  be  able 
again  to  undertake  severe  exertion.  In  the  process  of  training,  the  getting 
wind,  as  it  is  called,  is  largely  a  gradual  increase  in  the  capability  of  the 
heart,  particularly  of  the  right  chambers.  A  degree  of  exertion  can  be  safely 
maintained  in  full  training  which  would  be  quite  impossible  under  other  cir- 
cumstances, because,  by  a  gradual  process  of  what  we  may  call  physical  edu- 
cation, the  heart  has  strengthened  its  reserve  force — widened  enormously  its 
limits  of  physiological  work.  Endurance  in  prolonged  contests  is  measured 
by  the  capabilities  of  the  heart,  and  its  essence  consists  in  being  able  to  meet 
the  continuous  tendency  to  overstep  the  limits  of  dilatation.  We  have  no 
positive  knowledge  of  the  nature  of  the  changes  in  the  heart  which  occur  in 
this  process,  but  it  must  be  in  the  direction  of  increased  muscular  and  nervous 
energy.  The  large  heart  of  athletes  may  be  due  to  the  prolonged  use  of  their 
muscles,  but  no  man  becomes  a  great  runner  or  oarsman  who  has  not  natu- 
rally a  capable  if  not  a  large  heart.  Master  McQrath,  the  celebrated  grey- 
hound, and  Eclipse,  the  race-horse,  both  famous  for  endurance  rather  than 
speed,  had  very  large  hearts. 

Excessive  dilatation  during  severe  muscular  effort  results  in  heart-strain. 
A  man,  perhaps  in  poor  condition,  calls  upon  his  heart  for  extra  work  during 
the  ascent  of  a  high  mountain,  and  is  at  once  seized  with  pain  about  the  heart 
and  a  sense  of  distress  in  the  epigastrium.  He  breathes  rapidly  for  some  time, 
is  "  puffed,**  as  we  say,  but  the  symptoms  pass  off  after  a  night^s  quiet.  An 
attempt  to  repeat  the  exercise  is  followed  by  another  attack,  or,  indeed,  an 
attack  of  cardiac  dyspnoea  may  come  on  while  he  is  at  rest.  For  months  such 
a  man  may  be  unfitted  for  severe  exertion,  or  he  may  be  permanently  incapac- 
itated. In  some  way  he  has  overstrained  his  heart  and  become  "broken- 
winded."  Exactly  what  has  taken  place  in  these  hearts  we  can  not  say,  but 
their  reserve  force  is  lost,  and  with  it  the  power  of  meeting  the  demands 
exacted  in  maintaining  the  circulation  during  severe  exertion.  The  "  heart- 
shock"  of  Latham  includes  cases  of  this  nature — sudden  cardiac  breakdown 
during  exertion,  not  due  to  rupture  of  a  valve.  It  seems  probable  that  sudden 
death  in  men  during  long-continued  efforts,  as  in  a  race,  is  sometimes  due  to 
overdistention  and  paralysis  of  the  heart. 

Acute  dilatative  heart  weakness  is  seen  in  many  conditions,  as  in  Graves* 
disease,  in  paroxysmal  tachycardia,  in  old  myocardial  cases  following  exertion, 
and  in  angina  pectoris.  There  is  usually  a  striking  contrast  between  the  wide 
and  forcible  cardiac  impulse  and  the  small,  feeble,  irregular  pulse. 

Dilatation  occurs  in  all  forms  of  valve  lesions.  In  aortic  incompetency 
blood  enters  the  left  ventricle  during  diastole  from  the  unguarded  aorta  and 
from  the  left  auricle,  and  the  quantity  of  blood  at  the  termination  of  diastole 
subjects  the  walls  to  an  extreme  degree  of  pressure,  under  which  they  inevitably 
yield.  In  time  they  augment  in  thickness,  and  present  the  typical  eccentric 
hypertrophy  of  this  condition. 
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In  mitral  rnsufTirit'nry  hhuni  which  ^^houhl  have  l>eea  driven  intn  the  AOrta 
is  forced  into  and  ililutes  the  auricle  from  which  it  came,  and  then  in  the 
r  diastole  rjf  the  venlnele  a  large  aniouut  is  refurnerl  from  the  auricle,  an*i  with 
increased  force,     I  a  mitral  steno8is>  the  left  auricle  is  the  ^ut  of  greatly  in* 
creased  tension  durin^ir  diastole,  and  dilates  as  well  as  hypertrophies;  the  dis- 
tention, too,  limy  he  eiiormoii8.     Dilatation  of  the  right  ventricle  i>  produofH] 
by  a  nuinher  of  conditions,  which  were  considered  under  hypertrophy.     All 
cirrnrnstances,  sueli  as  Tiiitnd  stenosis^  ern|ihys4»nia,  etc*,  which  p<.?rnianf*ntljr 
increase  the  tension  of  the  blood  in  ttie  pulnionary  vessels,  cause  its  dilatation. 
The  idiopathic  dilat^itiou  and  hypertrophy  of  beer  drinkers  also  cimi^  in 
this  grouf»,  as  it  is  brought  about  gradually  hy  incmartcd  enilritardial  prefigure* 
{\i)  iM\*AiUiU)  NifTiUTioM  OF  THE  niLurr-WALL8  may  lead  to  a  diminution 
of  the  resisting  power  so  that  dilatation  rcmdily  ^x'curs. 

The  loss  of  tone  due  to  parenchymatous  degeneration  or  myocarditis  in 
fevers  joay  lead  to  a  fatal  condition  of  acute  dilatation.     It  is  a  recognized 
Lcause  of  death  in  scarhitinal  dropsy  (CKXidhart ),  and  may  occur  in  ^  "ic 

^  fever,  typhus,  typhoid,  erysi|)elaH,  etc.    The  changes  in  the  heart-mn  rh 

accompany  acute  enfhK'arditis  or  pericarditis  may  lead  to  dilatation,  espocialSy 
in  the  latter  disease.     In   anaemia*  leukjcmia,  and  chlorosis  the  dilatation 
may  be  considcraiHe.     In  sclerosis  of  the  walls,  the  yielding  i^  always  wber<r 
this  process  is  most  atlvanced,  as  at  the  left  apex,     lender  any  of  these  cir- 
cumstances the  walls  may  yield  with  normal  bhxMj-preissurc, 
[        Pericaniial  adhesions  are  a  eaujse  of  dilatation,  and  we  generally  tind  in 
^ cases  with  extensive  and  tlrm  union  considerable  hyj)crtrophy  and  dilatatiorL 
•There  is  usually  here  some  impairnicut  as  well  of  the  sujierficial  layer*;  of 
muscle. 

Hypertrophy.' — There  arc  two  forms  of  hypertrophy,  one  in  which  the 
cavity  or  cavities  arc  of  normal  size;  and  the  other  with  dilatation  (wi^ntric 
I  hypertrophy),  in  which  the  cavities  are  enlarged  aiul  the  walls  incnnised  in 
thickness.  The  comlition  formerly  s|)okcn  of  as  concentric  hyportrriphy.  in 
which  there  is  diminution  in  the  mzc  of  tiie  cavity  with  thickening  of  the 
walls,  is,  as  a  rule,  a  post-mortem  change. 

The  enlargement  may  alTe^:'t  the  entire  i»rgan,  one  side,  or  only  onr  cham* 
l)er.  Naturally,  as  the  left  ventricle  d«:»cft  the  chief  work  in  forcing  the  blood 
through  the  systemic  arteries,  the  change  is  mr»st  fre(|uently  found  in  it. 

Hypertrophy  of  the  heart  follows  the  law  governing  muscli^,  thai  withio 
certain   linnts,  if  the  nutrition   is  kept  np,  incn^o^sed  work  is   followed  hy 
Mncreased  size — i.  e.,  hypertrophy. 

Ihin:RTuoi'iiY  OF  thk  LKrr  vkntricle  alonk,  or  with  general  enlargiB- 
ttient  of  the  heart,  is  brought  about  liy — 

Conditions  afftciin^  ihv  hviiri  ilself:  (1)  Disca^  of  the  aortic  Talve;  (SJ 
mitral  insufliciency ;  {'S)  pericardial  adhesions;  (4)  nderotic  m\-  ^  ■^■i  (§) 
disturhcil  innervation,  with  overact  ion,  as  in  exophthalmic  g*  i  long* 

continued  nervous  palpitation,  and  as  a  result  of  the  action  of  certain  articloi, 
such  as  tea,  coffee,  and  tobacco.  In  all  of  thc'^c  the  work  of  the  lunri  in 
increased.  In  the  case  of  the  valve  lesions  the  increase  is  due  to  the  ineree^ 
r intraventricular  presstire;  in  the  cai!^e  of  the  adherent  jK»ricardium  and  myo- 
carditis, to  direct  interference  with  the  symmetrical  and  orderly  contraction  of 
the  chambers. 
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Conditions  acting  upon  the  blood-vessels:  (1)  General  arterio-scleroBis, 
with  or  without  renal  disease;  (2)  all  states  of  increased  arterial  tension 
induced  by  the  contraction  of  the  smaller  arteries  under  the  influence  of 
certain  toxic  substances,  which,  as  Bright  suggested,  "by  affecting  the 
minute  capillary  circulation,  render  greater  action  necessary  to  send  the  blood 
through  the  distant  subdivisions  of  the  vascular  system  ";  (3)  prolonged  mus- 
cular exertion,  which  enormously  increases  the  blood-pressure  in  the  arteries ; 
(4)  narrowing  of  the  aorta,  as  in  the  congenital  stenosis. 

Hypertrophy  op  the  right  ventricle  is  met  with  under  the  following 
conditions — 

(1)  Lesions  of  the  mitral  valve,  either  incompetence  or  stenosis,  which 
act  by  increasing  the  resistance  in  the  pulmonary  vessels.  (2)  Pulmonary 
lesions,  obliteration  of  any  number  of  blood-vessels  within  the  lungs,  such 
as  occurs  in  emphysema  or  cirrhosis,  is  followed  by  hypertrophy  of  the  right 
ventricle.  (3)  Valvular  lesions  on  the  right  side  occasionally  cause  hyper- 
trophy in  the  adult,  not  infrequently  in  the  foetus.  (4)  Chronic  valvular  dis- 
ease of  the  left  heart  and  pericardial  adhesions  are  sooner  or  later  associated 
with  hypertrophy  of  the  right  ventricle. 

In  the  auricles  simple  hypertrophy  is  never  seen;  there  is  always  dilata- 
tion with  hypertrophy.  In  the  left  auricle  the  condition  develops  in  lesions 
at  the  mitral  orifice,  particularly  stenosis.  The  right  auricle  hypertrophies 
when  there  is  greatly  increased  blood-pressure  in  the  lesser  circulation,  whether 
due  to  mitral  stenosis  or  pulmonary  lesions.  Narrowing  of  the  tricuspid  orifice 
is  a  less  frequent  cause. 

2.  Lesions  due  to  Disease  op  the  Coronary  Arteries. 

A  knowledge  of  the  changes  produced  in  the  myocardium  by  disease  of  the 
coronary  vessels  gives  a  key  to  the  understanding  of  many  problems  in  cardiac 
pathology.  The  terminal  branches  of  the  coronary  vessels  are  end-arteries; 
that  is,  the  communication  between  neighboring  branches  is  through  capillaries 
only.  J.  H.  Pratt  has  shown  that  the  vessels  of  Thebesius,  which  open  from 
the  ventricles  and  auricles  into  a  system  of  fine  branches  and  thus  communi- 
cate with  the  cardiac  capillaries  and  coronary  veins,  may  be  capable  of  feeding 
the  myocardium  sufficiently  to  keep  it  alive  even  when  the  coronary  arteries 
are  occluded.  The  blocking  of  one  of  these  vessels  by  a  thrombus  or  an 
embolus  leads  usually  to  a  condition  which  is  known  as — 

(a)  Ansemic  necrous,  or  white  infarct.  When  this  does  not  occur  the 
reason  may  be  sought  in  (1)  the  existence  of  abnormal  anastomoses,  which 
by  their  presence  take  the  coronary  system  out  of  the  group  of  end-arteries; 
or  (2)  the  vicarious  flow  through  the  vessels  of  Thebesius  and  the  coronary 
veins.  The  condition  is  most  commonly  seen  in  the  left  ventricle  and  in  the 
septum,  in  the  territory  of  distribution  of  the  anterior  coronary  artery.  The 
affected  area  has  a  yellowish-white  color,  sometimes  a  turbid,  parboiled  aspect, 
at  other  times  a  grayish-red  tint.  It  may  be  somewhat  wedge-shaped,  more 
often  it  is  irregular  in  contour  and  projects  above  the  surface.  Microscopically 
the  changes  are  very  characteristic.  The  nuclei  either  disappear  from  the 
muscle  fibres  or  they  undergo  fragmentation.  Leucocytes  wander  in  from 
the  surrounding  tissue,  and  these  may  suffer  disintegration.  At  a  later  stage 
a  new  growth  of  fibrous  tissue  is  found  in  the  periphery  of  the  infarct  which 
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ultimately  may  entirely  replace  the  dead  fibres.    The  fihre-s  present  a  homo- 
gene<ius,  hyaline  appearance.    In  some  inf^tanees  there  Is  complete  transforma* 

.tii»n,  and  even  to  the  naked  eye  a  firm  white  patch  of  hyaline  degeneration 

'may  appear  in  the  centre  of  the  area.     Rupture  of  the  heart  may  he  asso- 
ciated with  aniemic  necrosis. 

{b)  The  second  important  effect  of  coronary-artery  disease  upon  the  myo- 
cardium  ib  j^een  in  the  production  of  fibrous  myocarditis.  This  may  result 
from  the  gradual  transformation  of  areas  of  anaemic  necrosis.  More  commonly 
it  is  caused  by  the  narrowing  of  a  coronary  branch  in  a  process  of  obliterative 
endarteritis.  Where  the  process  is  gradual  evidences  of  granulation  tiasue 
ai-c  often  wanting,  and  any  distinction  between  the  necrotic  muscle  tibres  and 
the  new  Bcar  tissue  is  difficult  to  establish.  J.  B,  MacCalliun  has  shown  that 
the  muscle  fibres  undergo  a  change  the  reverse  of  that  of  their  normal  develop* 
ment  and  lose  their  fibril  bundles  preliminary  to  their  complete  replactjmcnt 
by  connective  tissue.  The  sclerosis  is  most  frequently  seen  at  the  apex  of  the 
left  ventricle  and  in  the  septum,  but  it  may  occur  in  any  portion.  In  the 
septum  and  walls  there  are  often  streaks  and  patches  which  are  only  sei»a 
in  carefully  made  serial  sections.  H}^crtrophy  of  the  heurt  is  commonly 
associated  with  this  degeneration.  It  is  the  invariable  precursor  of  aneurism 
of  the  heart, 

{€)  Sudden  Death  in  Coronary  Artery  Disease. — Complete  obliteration 
of  one  coronary  artery,  if  produced  suddenly,  is  usually  fatal.  When  iiH 
duced  slowly,  either  by  arterio-sclerosis  at  the  orifice  of  the  artery  at  the  root  of 
the  aorta  or  by  an  obliterating  endarteritis  in  the  course  of  the  vessel,  the  drew- 
iation  may  be  carrier!  on  through  the  other  vessel.  Sudden  death  is  not  tiricom- 
nion,  owing  to  thromljosis  of  a  vessel  which  has  become  narrowed  by  scleitMlL 
In  medieo'iegal  cases  it  is  a  point  of  primary  importance  to  remember  that  ihi$ 
is  one  of  the  common  causes  of  sudden  drath.  This, condition  should  lie  car^ 
fully  sought  for,  inasmuch  as  it  may  be  the  sole  lesion,  except  a  general,  some- 
times slight  arterio-sclerosis.  In  the  most  extreme  grade  one  coronary  artery 
may  be  entirely  blocked,  with  the  production  of  extensive  fibroid  di^aiie,  and 
a  main  branch  of  the  other  also  may  lie  occluded.  A  large*  powerfully  boilt 
imliecile,  aged  thirty-five,  at  the  EIw}ti  Institution,  Pennsylvania,  who  had  for 
years  enjoyed  doing  the  heavy  work  about  the  place,  died  suddenly,  without 
any  prcliminai^  symptoms.  The  heart  weigheci  over  G^xi  grammeit;  the  an- 
terior coronary  artery  was  practically  occluded  by  obliterating  endarteritis 
and  of  the  posterior  artery  one  main  branch  was  blocked. 

(rf)  Septic  Infarcts, — In  pyirmia  the  smaller  branches  of  the  coronarj 
arteries  may  be  blfX'ked  with  emboli  which  give  rise  to  infectious  or  eoptie 
infarcts  in  the  myocardium  in  the  form  of  abscesses,  varying  in  size  from  a 
|>ea  to  a  pin's  head.    These  may  not  cause  any  disturbance*  but  when  larg«  they 

|.2nay  perforate  into  the  ventricle  or  into  the  pericardium^  fonniiig  what  hm 

I  been  called  acute  ulcer  of  the  heart. 


I 


3,  Acute  Intebstitial  Mydcaeditis. 

In  some  infectious  diseaaea  and  in  acute  pericarditis  the  intermiiaedar  eaft> 

|isective  tissue  may   lie  swolb:n   and    inflltratcyl   with  small   round  odU  and 

leucocytes,  the  blood-vessels  dilated,  and  the  muscle  fibres  the  seat  of  graaalart 

fatty,  and  hyaline  degeneration.    Occasionally,  in  pyaemia  the  infiltratioii  with 
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pus-cells  has  been  diflfuse  and  confined  chiefly  to  the  interstitial  tissue.  Coun- 
cilman has  described  this  condition  of  the  heart  wall  in  gonorrhoea,  and 
succeeded  in  demonstrating  the  gonococcus  in  the  diseased  areas.  The  com- 
monest examples  are  found  in  diphtheria,  typhoid  fever,  and  acute  endo- 
carditis, as  shown  by  the  studies  of  Romberg.  The  foci  may  be  the  starting- 
points  of  patches  of  fibrous  myocarditis. 

4.  Fragmentation  and  Segmentation. 

This  condition  was  described  by  Benaut  and  Landouzy  in  1877,  and  has 
been  carefully  studied  by  different  pathologists.     Two  forms  are  met  with: 

1.  Segmentation,     The  muscle  fibres  have  separated  at  the  cement  line. 

2.  Fragmentation.  The  fracture  has  been  across  the  fibre  itself,  and  perhaps 
at  the  level  of  the  nucleus.  Longitudinal  division  is  unusual.  Although  the 
condition  doubtless  arises  in  some  instances  during  the  death  agony,  as  in 
cases  of  sudden  death  by  violence,  in  others  it  would  seem  to  have  clinical  and 
pathological  significance.  It  is  found  associated  with  other  lesions,  fibrous 
myocarditis,  infarction,  and  fatty  degeneration.  J.  B.  MacCallum  distin- 
guishes a  simple  from  a  degenerative  fragmentation.  The  first  takes  place 
in  the  normal  fibre,  which,  however,  shows  irregular  extensions  and  contrac- 
tions. The  second  succeeds  degeneration  in  the  fibre.  Hearts  the  seat  of 
marked  fragmentation  are  lax,  easily  torn,  the  muscle  fibres  widely  separated, 
and  often  pale  and  cloudy. 

5.  Parenchymatous  Degeneration. 

This  is  usually  met  with  in  fevers,  or  in  connection  with  endocarditis  or 
pericarditis,  and  in  infections  and  intoxications  generally.  It  is  characterized 
by  a  pale,  turbid  state  of  the  cardiac  muscle,  which  is  general,  not  localized. 
Turbidity  and  softness  are  the  special  features.  It  is  the  softened  heart  of 
Laennec  and  Louis.  Stokes  speaks  of  an  instance  in  which  '^  so  great  was  the 
softening  of  the  organ  that  when  the  heart  was  grasped  by  the  great  vessels  and 
held  with  the  apex  pointing  upward,  it  fell  down  over  the  hand,  covering  it  like 
a  cap  of  a  large  mushroom.** 

Histologically,  there  is  a  degeneration  of  the  muscle  fibres,  which  ate 
infiltrated  to  a  various  extent  with  granules  which  resist  the  action  of  ether, 
but  are  dissolved  in  acetic  acid.  Sometimes  this  granular  change  in  the  fibres 
is  extreme,  and  no  trace  of  the  striae  can  be  detected.  It  is  probably  the  effect 
of  a  toxic  agent,  and  is  seen  in  its  most  exquisite  form  in  the  lumbar  muscles 
in  cases  of  toxic  luemoglobinuria  in  the  horse.  It  is  met  with  in  cases  of 
typhoid,  typhus,  small-pox,  and  other  infectious  diseases,  particularly  when 
the  course  is  protracted.  There  is  no  definite  relation  between  it  and  the  high 
temperature. 

6.  Fatty  Heart. 

Under  this  term  are  embraced  fatty  degeneration  and  fatty  overgrowth. 

(a)  Fatty  degeneration  is  a  very  common  condition,  and  mild  grades  are 
met  with  in  many  diseases.  It  is  found  in  the  failing  nutrition  of  old  age, 
of  wasting  diseases,  and  of  cachectic  states ;  in  prolonged  infectious  fevers,  in 
which  it  may  follow  or  accompany  the  parenchymatous  change.  In  pernicious 
anaemia  and  in  phosphorus  poisoning  the  most  extreme  degrees  are  seen.    Peri- 
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earditi^  is  usually  as^ociate^l  wiih  fatty  or  parenchymatous  changes  in  tb«? 
superficial  layers  of  the  myocardiurn.  Dit^eui^e  of  the  cjoroiiary  arttTies  is  a 
much  more  ciiminon  cause  of  lihrnicl  (legeuoration  than  of  fatty  heart.  La^tlj, 
in  the  hypertrophied  ventricular  wall  in  chronic  lieart-disease  fatty  changv*  i* 
by  no  niean.s  infn»qucnt.  This  degeiiLTat  iuu  may  lie  limited  to  thi^  heart  or  it 
may  be  more  or  less  general  in  the  solid  viscera*  The  diaphragm  may  alijo  U^ 
involved,  even  when  the  other  mus^cle:*  show  no  special  changes.  There  appeafft 
to  be  a  HpeiMal  proncness  to  fatty  degeneration  in  the  heart*muscle»  which  may 
perhaps  he  coniK.'Lled  with  its  ioccKSiiut  activity*  So  great  h  iLs  neetl  nf  an 
abundant  oxygen  supply  that  it  feels  at  once  any  deficiency,  and  is  in  coDidi- 
quence  tlve  lirst  muscle  to  show  nutritional  changes. 

Anatomically  the  condition  may  be  local  or  general.    The  left  ventricle  is 
jHiost  frerpiently  alTected.     If  the  process  is  advanced  and  '    tl*e  hi'art 

'looks  large  and  is  Hahby  and  relaxed.     It  has  a  light  y»'i  -rown  tint, 

or,  as  it  is  called,  a  faded-kmf  color.  Its  ennsistence  h  reduced  and  the  sub- 
stance tears  easily*  In  the  left  ventricle  the  papillary  columns  and  the  mu^cttt 
beneath  the  endocardium  show  a  streaked  or  patchy  appearance.  Micro- 
8copically*  the  til»res  are  seen  to  he  occupied  by  minute  globulins  ^1  4 

in  rows  along  the  line  of  the  primitive  tibres  (Welch).     In  advanr  u^ 

the  fibres  set^m  completely  occupied  by  the  minute  globules, 

(6)  Fatty  Overgrowth, — This  is  usually  a  simple  excess  of  the  normal 
gubpericardiul  fat,  to  whicli  the  term  cor  adijmsum  was  given  by  the  older 
writer*.  In  pronounced  instances  the  fat  infiltrates  betwHm  the  muscular  sub- 
stance and,  separating  the  strands,  may  reach  even  to  the  endocardiunL  In 
corpulent  personjs  there  is  always  much  pericardial  fat  It  forms  part  nf  the 
Ligeneral  obesity,  and  occasionally  leads  to  dangerous  or  even  fatal  impairment 
tof  the  contractile  p<>wer  of  the  heart.  Of  Itt  cases  analyzed  by  Forchhetmier 
then?  were  88  males  and  34  fcmalea.  Over  80  per  cent  occurrod  betWBiHi  the 
fortieth  and  seventieth  years. 

The  entire  heart  may  be  enveloped  in  a  thick  sheeting  of  fat  throni^ 
.which  not  a  trace  of  rnuscle  sul»stance  can  be  seen.    On  section,  th^  'I- 

trates  the  muscle,  separating  the  fibres,  and  in  extreme  caae» — pa  -iy 

in  the  right  ventricle — reaches  the  endcKiardiuni,  In  some  placid  tbero  toaj 
be  even  complete  substitution  of  fat  for  the  muscle  substance.  In  tmrtt  in- 
stances the  fat  may  Ik*  in  the  [mpillary  muscles.  The  heart  is  usually  nitich 
irelaxeit  and  the  cfiaml»ers  are  dilated.  Microscopically  the  mUBcJe  flbre»  may 
Iww,  in  addition  to  the  atrophy,  marked  fatty  degeneration. 


4 


7.    OtHEU    DE0ENJEB.VT1ON8   OF    TOE    MyOCABDIUIC. 

(a)  Brown  Atrophy, — This  is  a  con>mon  change  in  the  hi^rt^muBcktv  par* 

ticularly  in  chronic  val\Tilar  lesions  and  in  the  senile  heart.    When  advmnnil, 
tlie  color  of  the  muscles  is  a  dark  red-bro^n,  and  the  consistence  is  utmaUv 


hiefljr 


lincreased.    The  fibrt^  present  an  accumulation  of  ycllow-brown  p 
^ about  the  nuclei.    The  cement  substance  is  often  unusually  dist; 
more  fragile  than  in  healthy  muscle, 

(6)  Amyloid  defeneration  of  the  heart  is  occasionally  seen,    if 

the  internuiscuhir  conni'^-tivc  tissue  and  in  the  hlood-vess<ds,  not  in  ^ 

{€)  The  hyaline  transformation  of  Zenker  is  sometimes  met  wiUi  ia  futK 
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longed  fevers.    The  affected  fibred  are  swollen,  homogeneous,  translucent,  and 
the  striae  are  very  faint  or  entirely  absent. 

(d)  Calcareous  degeneration  may  occur  in  the  myocardium,  and  the  muscle 
fibres  may  be  infiltrated  and  yet  retain  their  appearance  as  figured  and  de- 
scribed by  Coats  in  his  Text-book  of  Pathology. 

Symptoms  of  Myocardial  Disease. 

With  a  "  weak  heart,'*  without  valvular  disease  or  renal  changes,  the  patient 
has  shortness  of  breath  on  exertion,  a  feeble,  irregular  pulse,  and  there  are  signs 
of  cardiac  dilatation — feeble  impulse,  increased  area  of  flatness,  and  usually 
a  gallop  rhythm,  sometimes  a  soft  apex-systolic  murmur.  The  myocardial 
lesion  is  not  always  proportionate  to  the  intensity  of  the  symptoms.  A  patient 
may  present  enfeebled,  irregular  action  and  «igns  of  dilatation — shortness  of 
breath,  cedema,  and  the  general  symptoms  believed  to  be  characteristic  of 
cases  of  fibroid  and  fatty  heart — ^and  the  post  mortem  show  little  or  no 
change  in  the  myocardium. 

Cardiosclerosis  or  fibroid  heart  is  in  some  cases  characterized  by  a  feeble, 
irregular,  slow  pulse,  with  dyspnoea  on  exertion  and  occasional  attacks  of 
angina.  Irregularity  is  present  in  many,  but  not  in  all  cases.  The  pulse 
may  be  very  slow,  even  30  or  40  per  minute,  and  the  features  those  of  Stokes- 
Adams  disease.  A  man  with  advanced  fibroid  myocarditis  may  die  suddenly 
while  at  work,  without  having  ever  complained  of  heart  trouble.  Ultimately 
the  cases  come  under  observation  with  the  symptoms  of  cardiac  insuflSciency. 
The  arrhythmia,  which  may  have  been  present,  becomes  aggravated  and, 
according  to  Riegel,  may  not  only  precede,  but  also  persist  after  the  cardiac 
insufficiency  has  passed  away. 

Fatty  degeneration  of  the  heart  presents  the  same  difficulties.  Extreme 
fatty  changes,  as  in  pernicious  anaemia,  may  be  present  with  a  full  pulse  and 
regularly  acting  heart.  The  fat  does  not  appear  to  interfere  seriously  with  the 
function  of  the  organ.  The  truth  is,  it  may  be  present  in  an  extreme  grade 
without  producing  symptoms,  so  long  as  great  dilatation  of  the  chambers  does 
not  occur.  The  cardiac  irregularity,  the  dyspnoea,  palpitation,  and  small  pulse 
are  in  reality  not  symptoms  of  the  fatty  degeneration,  but  of  dilatation  which 
has  supervened.  The  fatty  arcus  senilis  is  of  no  moment  in  the  diagnosis  of 
fatty  heart.    The  heart-sounds  may  be  weak  and  the  action  irregular. 

When  dilatation  occurs,  there  is  gallop  rhythm,  shortening  of  the  long 
pause,  and  a  systolic  murmur  at  the  apex.  Shortness  of  breath  on  exertion 
is  an  early  feature  in  many  cases,  and  anginal  attacks  may  occur.  There  is 
sometimes  a  tendency  to  syncope,  and  in  both  fibroid  and  fatty  heart  there 
are  attacks  in  which  the  patient  feels  cold  and  depressed  and  the  pulse  sinks 
to  40  or  30,  or  even,  as  in  one  case  which  I  saw,  to  26.  The  patient  may 
wake  from  sleep  in  the  early  morning  with  an  attack  of  severe  cardiac  asthma. 
These  "  spells  "  may  be  associated  with  nausea  and  may  alternate  with  others 
in  which  there  are  anginal  symptoms.  These  are  the  cases,  too,  in  which  for 
weeks  there  may  be  mental  symptoms.  The  patient  has  delusions  and  may 
even  l>ecome  maniacal.  Toward  the  close,  the  type  of  breathing  known  as 
Cheyne-Stokes  may  occur.  It  was  described  in  the  following  terms  by  John 
Cheyne,  speaking  of  a  case  of  fatty  heart  (Dublin  Hospital  Reports,  vol.  ii, 
p.  221, 1818)  :  "  For  several  days  his  breathing  was  irregular;  it  would  entirely 
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cease  for  a  quarter  of  a  minute,  tben  it  would  lieconie  perceptible,  though  very 
low,  then  by  degrees  it  became  heaving  and  quick*  and  then  it  would  gniduiilly 
cease  again:  this  revolution  in  the  state  of  his  breathing  lasted  about  a  minute, 
during  wbioh  there  were  about  thirty  acts  of  respiration.*^  It  is  eeen  much 
more  frt^juently  in  arterio-sclerosis  and  tinemic  states  than  in  fatty  hearL 

Fatty  overgrowth  of  the  he^rt  is  a  cumlition  certain  to  exist  in  very  obe**e 
persons.  It  producers  no  symptoms  until  the  muscular  fibre  is  so  weakene<l 
that  dilatation  occurs.  These  patients  may  for  y<'ars  pn*sent  a  feeble  but 
regular  pul^e;  the  heart-sounds  are  weak  and  mutlled,  and  a  munnur  may  be 
heard  at  the  apex.  Attacks*  of  cardiac  asthma  are  not  unenmmnn,  and  thi* 
patient  may  jsnffer  from  bronchitis.  Dizziness  and  pj^eudo-apopieetic  aeianin^s 
may  occur.  Sudden  death  may  result  from  syncope  or  from  nipturf?  of  the 
heart.  The  physical  examination  is  often  ditheult  because  of  the  great  increaw 
in  the  fat,  and  it  may  be  impossible  to  define  the  area  of  dulness. 

For  clinical  purposes  we  may  group  the  cases  of  myocardial  dii^ase  aa 
follows: 

(1)  Those  in  which  sudden  death  occurs  with  or  without  previous  indi- 
cations  of  heart-tronble,  Seleroj^is  of  the  coronary  arteries  exi^t^s — in  some 
instances  with  recent  thrombus  and  white  infarcts;  in  others,  extensive  fibroid 
disease;  in  others  again,  fatty  degeneration.  Many  patients  never  complain 
of  cardiac  distress,  but,  as  in  the  ease  of  Chalmers,  the  celebrated  Scotti^ 
divine,  enjoy  unusual  vigor  of  mind  and  body. 

(2)  Cases  in  which  there  are  cardiac  arrh>ihmia,  shortness  of  breath  on 
exertion,  attacks  of  cardiac  asthma,  sometimes  anginal  attacks,  collapse  symp* 
toms  with  sweats  and  extremely  stow  pulse,  and  occasiofmlly  markinl  mental 
symptoms. 

(3)  Cases  with  general  arterio-sclerosis  and  hypertrophy  and  dilatation 
of  the  heart.  They  are  robust  men  of  middle  nge  who  have  worke<l  hnrA 
and  lived  carelessly.  Dyspnoea,  cough,  and  swelling  of  the  feet  are  the  earlj 
symptoms,  and  the  patient  comes  under  observation  either  with  a  gallop 
rhythm,  embryocardia,  or  an  irregular  heart  w^ith  an  apex  pystolic  mnrmnr 
of  mitral  insnfficiency.  Recover}^  from  the  first  or  second  attack  is  the  rute- 
It  is  one  of  the  most  common  forms  of  heart-disease. 

Prognosis, 

The  outlook  in  affections  of  the  myocardium  is  extremely  grave.     Patieota 
recover,  however,  in  a  surprising  way  from  the  most  serious  attacks,  part 
larly  those  of  the  third  group. 

Treatment, 

Many  cases  never  come  under  treatment;  the  first  are  the  final  f^rmj 
Cases  with  signs  of  well-marked  cardiac  insufficiency,  as  manifeAtfid 
dyspnoea,  weak,  irregular,  rapid  heart,  and  o'demn,  may  be  treated  on  the 
plan  laid  down  for  the  treatment  of  bn-iken  compensation  in  valvular  dt)irai«r*. 
Digitalis  may  be  given  even  if  fatty  degeneration  is  suspected,  and  is  often 
very  beneficial. 

Much  more  difficult  is  the  ma'  t  of  those  cas*>^  in  which  thei^ 

marked  cardiatr  arrhythmia,  with  a  trregular,  very  blow  pulae*  aod 

cope  or  angina.    Dropsy  is  not,  as  a  rule,  present;  the  heart-sounds  may  1» 
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perfectly  clear^  and  there  are  no  signs  of  dilatation.  Digitalis,  under  these 
circumstances,  is  not  advisable,  particularly  when  the  pulse  is  infrequent. 
Complete  rest  in  bed,  a  carefully  regulated  diet,  and  the  use  of  the  aromatic 
spirits  of  ammonia,  sulphuric  ether,  and  stimulants  are  indicated.  For  the 
restlessness  and  distressing  feelings  of  anxiety  morphia  is  invaluable.  From 
an  eightieth  to  a  sixtieth  of  a  grain  of  strychnia  may  be  given  three  times 
a  day.  If  the  pulse  is  hard  and  firm  and  the  blood  pressure  high  the  sodium 
nitrites  or  nitroglycerin  should  be  given  freely. 

In  certain  cases  of  weak  heart,  particularly  when  it  is  due  to  fatty  over- 
growth, the  plans  recommended  by  Oertel  and  by  Schott  are  advantageous. 
They  are  invaluable  methods  in  those  forms  of  heart-weakness  due  to  intem- 
perance in  eating  and  drinking  and  defective  bodily  exercise.  The  Oertel 
plan  consists  of  three  parts:  First,  the  reduction  in  the  amount  of  liquid. 
This  is  an  important  factor  in  reducing  the  fat  in  these  patients.  It  also 
slightly  increases  the  density  of  the  blood.  Oertel  allows  daily  about  36  ounces 
of  liquid,  which  includes  the  amount  taken  with  the  solid  food.  Free  perspira- 
tion is  promoted  by  bathing  (if  advisable,  the  Turkish  bath),  or  even  by  the 
use  of  pilocarpine. 

The  second  important  point  in  his  treatment  is  the  diet,  which  should 
consist  largely  of  proteids. 

Morning. — Cup  of  coffee  or  tea,  with  a  little  milk,  about  6  ounces  alto- 
gether.    Bread,  3  ounces. 

Noon. — Three  to  4  ounces  of  soup,  7  to  8  ounces  of  roast  beef,  veal,  game, 
or  poultry,  salad  or  a  light  vegetable,  a  little  fish;  1  ounce  of  bread  or  farina- 
ceous pudding ;  3  to  6  ounces  of  fruit  for  dessert.  No  liquids  at  this  meal,  as 
a  rule,  but  in  hot  weather  6  ounces  of  light  wine  may  be  taken. 

Afternoon. — Six  ounces  of  coffee  or  tea,  with  as  much  water.  As  an 
indulgence  an  ounce  of  bread. 

Evening. — One  or  2  soft-boiled  eggs,  an  ounce  of  bread,  perhaps  a  small 
slice  of  cheese,  salad,  and  fruit;  6  to  8  ounces  of  wine  with  4  or  5  ounces  of 
water  (Yeo). 

The  most  important  element  of  all  is  graduated  exercise,  not  on  the  level, 
but  up  hills  of  various  grades.  The  distance  walked  each  day  is  marked  ofF 
and  is  gradually  lengthened.  In  this  way  the  heart  is  systematically  exer- 
cised and  strengthened. 

The  Schott  Treatment. — This  consists  in  a  combination  of  baths  with 
exercises  at  Nauheim.  The  water  has  a  temperature  of  from  82°-95°  F., 
and  is  very  richly  charged  with  COj.  The  good  effects  of  the  bath  are  claimed 
by  Schott  to  come  from  a  cutaneous  excitation,  induced  by  the  mineral  and 
gaseous  constituents  of  the  bath,  and  a  stimulation  of  the  sensory  nerves. 
There  is  no  question  that  the  bath,  in  suitable  cases,  will  alter  the  position 
of  the  apex  beat,  and  that  it  lessens  the  area  of  cardiac  dulness;  this  means 
that  it  diminishes  the  dilatation  of  the  heart.  Artificial  baths  are  used,  con- 
sisting of  forty  gallons  of  water,  with  various  strengths  of  sodium  chloride  and 
calcium  chloride.  The  exercises,  resistance  gymnastics,  consist  in  slow  move- 
ments executed  by  the  patient  and  resisted  by  the  operator.  The  best  cases  for 
the  Nauheim  treatment  are  those  with  myocardial  weakness  from  whatever 
cause.  For  valvular  heart  diseases  in  the  stage  of  broken  compensation  with 
dropsy,  etc.,  it  is  not  so  suitable.    The  neurotic  heart  is  often  much  benefited. 
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TV.  aiteubism:  of  the  heabt. 

(a)  Aneniism  of  a  valre  results  from  acute  endocarditis,  which  prodnci^ 
softening  or  erosion  and  may  lead  either  to  pttrforation  of  the  segment  or  to 
gradual  dilatation  of  a  limited  area  under  the  influence  of  the  bloo<l•pR*:^.su^^ 
The  aneurisms  are  usually  spheroidal  and  project  from  the  ventriculaj*  face 
of  a  sigmoid  valve.     They  are  much  less  eomman  on  the  mitral  sr  '  , 

They  frequently  rupture  and  produce  exten.'^ive  dc-^t ruction  and  incH>ii; 
of  the  valves. 

(6)  Aneurism  of  the  walls  renultj^  from  tlie  weakening  induced  by  chronic 
myocarditis,  or  occasionally  it  follows  acute  mural  endncarditis.  which  niunr 
commonly,  however,  lead.-!  to  perftiration.  It  lia>*  fullowtHl  a  Ktah- wound,  a 
gumum  of  the  ventricle,  and.  according  to  some  authors,  pcricardiHl  adli«*sianj*. 
The  left  ventricle  near  the  a{>t?x  is  usually  the  st^it,  this  binng  the  BJtuatioa 
in  which  fibrous  degeneration  is  most  common.  Fifty-nine  of  the  tio  ea^^ 
cijllt^cted  by  Legg  were  Bituated  here.  In  the  early  stages  the  anterior  wall 
of  the  ventricle,  near  the  sf^ptum,  S4>metimes  even  the  S4^ptum  itself,  is  :$lightly 
dilated,  the  endocardium  opntjue,  and  the  irtusrular  tissue  sclerotic.  In  a 
more  advanced  stage  the  dilatation  is  pronounced  and  layers  of  tlmuiihi  i»ccupy 
the  sac.  Ultimately  a  large  rounded  tumor  may  pmjcvt  from  tlie  ventricle  and 
may  attain  a  size  equal  to  that  of  the  heart,  (Iccasionally  the  antMirism  is 
sacculatiHi  and  comnninicates  with  the  ventricle  thn>ugli  a  very  hmall  oritic»3.i 
The  sac  may  be  doul>le,  as  in  the  castas  of  Janeway  and  Sailer,  In  the  ma!!«*uai 
of  Guy^g  Hospital  there  is  a  specimen  showing  the  wall  of  the  ventricle  oor- 
ered  with  aneurismal  bulgings.  Hui>ture  occurred  in  T  of  the  90  cnscs  col- 
lected by  Legg. 

The  symptoms  prmUical  by  aneurism  of  the  heart  are  indefinite.  f>cca- 
sionally  there  is  marked  bulging  in  the  apex  region  and  the  tumor  may 
perforate  the  chest  walU  In  mitral  stenosis  the  right  ventricle  may  bulp 
and  produce  a  visible  puls^ating  tumor  l>elow  the  left  costal  bonier,  which  I 
have  known  to  be  mistaken  for  cardiac  aneurism.  When  (he  sac  is  lar*^«^  and 
produces  pressure  upon  the  heart  itself,  there  may  be  a  marked  dispn>|Kinion 
between  the  strong  cardiac  impulse  and  the  fecfile  pulsation  in  the  peripheral 
arteries. 


V.    RTJPTXJHE    OF    THE    HEART. 

This  rare  event  is  usually  associateil  with  fatty  mfdlration  or  dc 
tion  of  the  heart-muxscles.  In  some  instanL-e^,  acute  softening  in  conit«*qtJ 
of  eml>olism  of  a  branch  of  the  coronary  artery,  suppurative  niy»kcard»tts,  or 
a  gummatous  growth  has  l)een  the  cause.  Of  100  cases  collected  by  t^uain, 
fatty  degeneration  was  noted  in  ?7.  Two-thirds  of  the  paiienta  were  o^er 
sixty  years  of  age.     It  may  occur  in  infants,     Schaps  reijorts  a  ca-.  i 

infant  of  four  months  associated  with  an  embolic  infarct  of  the  left  \ 
Harvey,  in  his  second  letter  to  Kiolan  (l(j4it)'  described  the  oa.^  of  Sir  liolNM 
Darcy*  who  had  distressing  pain  in  the  chi^st  and  syncHipul  attacks  with  sulToesi*  ' 
tion,  and  finally  cachexia  and  dropsy.     Death  ix^curred  in  one  of  the  paitit- 
yaoia.     The  wall  of  tlve  left  ventricle  of  tlie  heart  was  ruptured,  '^having  m 
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rent  in  it  of  size  sufficient  to  admit  any  of  my  fingers,  although  the  wall  itself 
appeared  sufficiently  thick  and  strong." 

The  rent  may  occur  in  any  of  the  chambers,  but  is  found  most  frequently 
in  the  left  ventricle  on  the  anterior  wall,  not  far  from  the  septum.  The 
accident  usually  takes  place  during  exertion.  There  may  be  no  preliminary 
symptoms,  but  without  any  warning  the  patient  may  fall  and  die  in  a  few 
moments.  Sudden  death  occurred  in  71  per  cent  of  Quain's  cases.  In  other 
instances  there  may  be  in  the  cardiac  region  a  sense  of  anguish  and  suffoca- 
tion, and  life  may  be  prolonged  for  several  hours.  In  a  Montreal  case,  which 
I  examined,  the  patient  walked  up  a  steep  hill  after  the  onset  of  the  symptoms, 
and  lived  for  thirteen  hours.  A  case  is  on  record  in  which  the  patient  lived 
for  eleven  days. 

VI.    NEW   GBOWTHS   AND   PATIASITES. 

Tubercle  and  syphilis  have  already  been  considered.  Primary  cancer  or 
sarcoma  is  extremely  rare.  Secondary  tumors  may  be  single  or  multiple,  and 
are  usually  unattended  with  symptoms,  even  when  the  disease  is  most  exten- 
sive. In  one  case  I  found  in  the  wall  of  the  right  ventricle  a  mass  which 
involved  the  anterior  segment  of  the  tricuspid  valve  and  partly  blocked  the 
orifice.  The  surface  was  eroded  and  there  were  numerous  cancerous  emboli 
in  the  pulmonary  artery.  In  another  instance  the  heart  was  greatly  enlarged, 
owing  to  the  presence  of  innumerable  masses  of  colloid  cancer  the  size  of 
cherries.  The  mediastinal  sarcoma  may  penetrate  the  heart,  though  it  is 
remarkable  how  extensive  the  disease  of  the  mediastinal  glands  may  be  with- 
out involvement  of  the  heart  or  vessels. 

Cysts  in  the  heart  are  rare.  They  are  found  in  different  parts,  and  are 
filled  either  with  a  brownish  or  a  clear  fluid.     Blood-cysts  occasionally  occur. 

The  parasites  have  been  discussed  under  the  appropriate  section,  but  it 
may  be  mentioned  here  that  both  the  cysticerus  cellulosce  and  the  echinococcus 
cysts  occur  occasionally. 

Vn.    WOUNDS   AND   FOBi;iaN   BODIES. 

Wounds  of  the  heart  may  be  caused  by  external  injuries,  as  stabs  and 
bullet  wounds,  by  foreign  bodies  passing  from  the  gullet  or  oesophagus,  or  by 
puncture  for  therapeutic  purposes. 

(1)  Bullet  wounds  of  the  heart  are  common.  Recovery  may  take  place, 
and  bullets  have  been  found  encysted  in  the  organ.  Stab  wounds  are  still 
more  common.  A  medical  student,  while  on  a  spree,  passed  a  pin  into  his 
heart.  The  pericardium  was  opened,  and  the  head  of  the  pin  was  found  out- 
side of  the  right  ventricle.  It  was  grasped  and  an  attempt  made  to  remove 
it,  but  it  was  withdrawn  into  the  heart  and,  it  is  said,  caused  the  patient  no 
further  trouble  (Moxon).  In  recent  stab  wounds  it  is  a  good  practice  to 
expose  the  heart  and  attempt  to  suture  the  wound.  Sherman  has  collected  34 
operations  performed  in  the  six  years  ending  1901,  of  which  13  recovered.  In 
a  case  of  stab-wound  Pagenstecher  tied  the  left  coronary  artery,  which  had 
been  divided. 

(2)  Hysterical  girls  sometimes  swallow  pins  and  needles,  which,  passing 
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through  the  cesophagus  and  stomach,  are  faiiud  in  various  parts  of  the  body. 
A  remarkable  case  is  reported  by  Allen  J.  Smith  of  a  girl  from  whom  sseveral 
dozen  needles  and  pins  were  removeil,  chieliy  from  subcutaDe*mi*  ab^^edaes. 
Several  years  later  she  developed  ttymptoms  of  chronic  heart-dii^ca^se.  At  i\\e 
post  mortem  neeilles  were  found  in  the  tissues  of  the  adherent  pericardium,  and 
between  thirty  and  forty  were  embedded  in  the  thickened  pleural  membranes 
of  the  left  side, 

(3)  Puncture  of  the  heart  (cardiocentesis)  has  been  recommended  as  a 
therapeutic  procedure,  as  Ln  chloroform  narcosis,  and  experiineutal  evidence 
has  been  brought  forward  by  B.  A.  Watson  m  favor  of  the  operation.  Ho 
advises  abstraction  of  blood  in  combination  with  the  puncture— cardioceutesiii. 
The  proceeding  is  not  without  risk,  Ha?morrhage  may  take  place  from  tlie 
puncture,  though  it  is  not  often  extensive.  Sloane  has  recently  urged  its  use 
in  all  cases  of  asphyxia  and  in  suffocation  by  drowning  and  from  c<ml-ga8» 
The  successful  case  which  he  reports  illustrates  forcibly  its  stimulating  action. 


VIII«    FUNCTIONAL   AFFECTIONS    OF   THE!    HEA&T* 

L  Palpitation. 

In  health  we  are  unconscious  of  the  action  of  the  heart.  One  of  the  first 
indications  of  debility  or  overwork  is  the  consciousness  of  the  cardiac  pulsn- 
tions,  which  may,  however,  be  perfectly  regidar  and  orderly.  This  is  not 
palpitation.  The  term  is  proj:^»erly  limited  to  irregular  or  foreil»]e  action  of  the 
heart  perceptible  to  the  individual.  The  condition  of  extra-systole  described 
in  the  next  se<!tion  is  present  in  many  cases. 

Etiology. — ^The  expression  *'  perceptible  to  the  individual "  covers  tbd 
essential  element  in  palpitation  of  the  heart.  The  most  extreme  disturluinc 
of  rhythm,  a  condition  even  of  what  is  termed  delirium  cordis,  may  be  unat 
tended  with  subjective  sensations  of  distress,  and  there  may  be  no  conscious^ 
ness  of  disturbe<J  action*  On  the  other  hand,  there  are  cases  in  which  com- 
plaint is  made  of  the  most  distressing  palpitation  and  sensations  of  tlirobbing, 
in  which  the  physical  examination  reveals  a  regularly  acting  heart,  the  aenaa* 
tioDS  being  entirely  subjective.  We  mc^t  with  this  symptom  in  a  large  groii 
of  cases  in  which  there  is  increased  excitability  of  the  nervous  system.  Pair 
tation  may  be  a  marked  feature  at  the  time  of  puberty,  at  the  climac  ' 
occasionally  during  menstruation.     It  is  a  very  common  symptom  m  ii" 

and  neurasthenia,  particularly  in  the  form  of  the  latter  which  is  associated 
with  dyspepsia.    Emotions,  such  as  fright,  are  common  causes  of  pn*    '   *   ^t. 
It  may  occur  as  a  sequence  of  the  acute  fevers.    Females  are  more  lia 
affection  than  males. 

In  a  second  group  the  palpitation  results  from  the  action  upon  the  ht*^ui 
of  certain  substances,  such  as  tobacco,  coffee,  tea,  and  ah^ohal.     And,  la 
palpitation  may  be  associated  with  organic!  disease  of  the  heart,  eitb^ 
myocardium  or  of  the  valves.    As  a  rule,  however,  it  is  a  purely  net 
nomenon — seldom  associated  with  organic  disease — in  which  the  most  violent 
action  and  the  most  extreme  irregularity  may  exist  without  that  ^uhjectire 
element  of  consciousness  of  the  disturbance  which  const  it  uti^  the  esaentui 
feature  of  palpitation. 
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The  irritable  heart  described  by  Da  Costa,  which  was  so  common  among 
the  young  soldiers  during  the  civil  war,  is  a  neurosis  of  this  kind.  The  chief 
symptoms  were  palpitation  with  great  frequency  of  the  pulse  on  exertion,  a 
variable  amount  of  cardiac  pain,  and  dyspnoea.  The  factors  at  work  in  pro- 
ducing this  condition  appeared  to  be  the  mental  excitement,  the  unwonted 
muscular  exertion  associated  with  the  drill,  and  diarrhoea.  The  condition  is 
not  infrequent  in  civil  life  among  young  men,  and  when  persistent  it  may 
lead  to  hypertrophy  of  the  heart. 

Symptoms. — In  the  mildest  form,  such  as  occurs  during  a  dyspeptic  attack, 
there  is  slight  fluttering  of  the  heart  and  a  sense  of  what  patients  sometimes 
call  "  goneness."  In  more'  severe  attacks  the  heart  beats  violently,  its  pulsa- 
tions against  the  chest  wall  are  visible,  the  rapidity  of  the  action  is  much 
increased,  the  arteries  throb  forcibly,  and  there  is  a  sense  of  great  distress.  In 
some  instances  the  heart's  action  is  not  at  all  quickened.  The  most  striking 
cases  are  in  neurasthenic  women,  in  whom  the  mere  entrance  of  a  person  into 
the  room  may  cause  the  most  violent  action  of  the  heart  and  throbbing  of  the 
peripheral  arteries.  The  pulse  may  be  rapidly  increased  until  it  reaches  150 
or  IGO.  A  diffuse  flushing  of  the  skin  may  appear  at  the  same  time.  After 
such  attacks,  there  may  be  the  passage  of  a  large  quantity  of  pale  urine.  In 
many  cases  of  palpitation,  particularly  in  young  men,  the  condition  is  at  once 
relieved  by  exertion.  A  patient  with  extreme  irregularity  of  the  heart  may, 
after  walking  quickly  100  yards  or  running  upstairs,  return  with  the  pulse 
perfectly  regular.  This  is  not  infrequently  seen,  too,  in  the  irregular  action  of 
the  heart  in  mitral  valve  disease. 

The  physical  examination  of  the  heart  is  usually  negative.  The  sounds, 
the  shock  of  which  may  be  very  palpable,  are  on  auscultation  clear,  ringing, 
and  metallic,  but  not  associated  with  murmurs.  The  second  sound  at  the 
base  may  be  greatly  accentuated.  A  murmur  may  sometimes  be  heard  over 
the  pulmonary  artery  or  even  at  the  apex  in  cases  of  rapid  action  in  neuras- 
thenia or  in  severe  anaemia.  The  attacks  may  be  transient,  lasting  only  for  a 
few  minutes,  or  may  persist  for  an  hour  or  more.  In  some  instances  any 
attempt  at  exertion  renews  the  attack. 

The  prognosis  is  usually  good,  though  it  may  be  extremely  diflScult  to 
remove  the  conditions  underlying  the  palpitation. 

II.  Arrhythmia. 

The  work  of  Gaskell  and  of  Engelmann  on  the  function  of  the  heart- 
muscle,  and  the  clinical  studies  of  James  Mackenzie,  Wenckebach,  and  others, 
have  modified  the  older  views  of  the  neurogenic  cardiac  mechanism  with  its 
musculo-motor  nerve  centre  upon  which  the  higher  centres  played  through 
the  vagi  and  the  sympathetic  nerves.  The  source  of  the  action  of  the  heart  is 
now  placed  in  the  muscle  itself — myogenic — and  Gaskell  describes  as  its  func- 
tions rhythmicity,  excitability,  contractility,  conductivity,  and  tonicity;  "that 
is  to  say.  the  muscular  fibres  of  the  heart  possess  the  power  of  rhythmically 
creating  a  stimulus,  of  being  able  to  receive  a  stimulus,  of  responding  to  a 
stimulus  by  contracting,  of  conveying  the  stimulus  from  muscle  fibre  to  muscle 
fibre,  and  of  maintaining  a  certain  ill-defined  condition  called  tone."  Wencke- 
bach and  James  Mackenzie  have  studied  the  disturbances  of  these  functions 
of  the  heart  clinicallv,  and  have  endeavored  to  classify  them  in  harmony  with 
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the  rayogenir  throry.  1  lun  iudi-'bted  tu  Jusi^pU  Erlaiigor,  nf  the  JahnA  Hop- 
kim  Phyiiiolagieal  I^boratory^  for  the  following  classiJication  budded  oo  thai  of 
Wenckebach ; 

L  Arrhtfihmia  TfmJtinfi  from  decre^ised  conduciivUy  in  the  aftricnJo- 
ventrinilar  junctitm — hcart-blork.  Charad eristics:  Auricular  rhythm  perfect, 
rate  normal  or  accelerated;  ventricular  rhythm  may  or  may  not  be  perfw^l ;  if 
perfect  its  rate  will  be  nnc-half  of  tliat  of  the  auricles,  or  less;  if  not  perfect  the 
irregularities  will  bear  some  dinx^t  relation  to  the  eontractiom*  of  the  am 

A.  Partial  heart-block:  (1)  Oceai^ional  ventricular  silence;  (2)  regtj 
recurring  ventricular  silence,  either  one  ventricular  beat  misled  in  7,  0,  fi,  4. 
etc.,  auricular  beats,  or  a  3  :  1,  il :  1,4:  1  rhytiim,  or  either  of  these  altermitiug. 

B.  Complete  heart-bln<^k :  Auricular  and  ventricular  rbythuu  jierfect  but 
independent.  J 

C.  Paroxysmal  bradycardia  (Stokes- Adams  di^ea^e)  aifecting  the  ventricM 
lar  rate  alone.  m 

II,  ArrhyfJnnia  rt'mJlmtf  from  inrrrasfd  irrUffhUihf  of  th^  hrarl. 

A.  Ventricular  extra-syj^toh^s,  characterized  by  an  early  systole,  which  i« 
afifiociated  with  the  phenomena  of  a  retrograde  impul!*e.  Tlum*  may  W  on^ 
or  more  extra-systoles  following  a  normal  systole;  when  regularly  recurring, 
one  or  more  extra^syHtolci*  after  5,  4,  3.  2^  or  1  normal  systoles^  the  la^t  giving 
the  bigeminal  or  trigeminal  pulse,  or  there  may  be  irregularly  recurring  extra- 
systoles  causing  delirium  cordis. 

B*  Auricular  extra-systolea. 

III,  Arrhijthmia  re.suJtiiuj  from  the  inpifnct  of  extrinsic  nerves  upon  tkf 
heart-rate,     (1)  Vagus  elfects.     (2)  Accelerator  effccls, 

IV,  Arrhythmia  resxtlting  from  dhtturbed  di4t^loiic  filling  of  ihr  heari. 
A.    Disturbed    tilling    resulting    fmrti    vh*l*-iif    n'^hinttiirv    mitvttni-ni^  ■    mnf 

give  the  paradoxical  pulse.  I 

t      B.  Disturbed  filling  from  adherent  pencardium  or  nu'diasliual  tumor:  uuiy 
tp\e  the  paradoxical  pulse, 

C.  Associated  respiratory  and  cardiac  rhythm.     Alternating  pulse  (  ?). 
The  senior  student  is  refern^l  to  the  work  of  Wenckebach,  translated  by 
Tliomas  Snowball   (1904),  and  to  Uie  writings  of  James  Mackenzie^     I  itan 
here  only  refer  to  the  m»>re  t^minifin  and  important  disturbances  of  rhythiiL 

Intenmttency.  Extra-systolet. — Tlie  eonmumest  tyiK*  nf  arrhythmia  is  that 
now  known  as  the  extra-systoU%  to  explain  wliich  it  must  Ik?  rcmeml)ered  that 
to  a  stimulus  strong  enough  to  set  np  a  contraction  tlio  heart  answern  with  all 
the  contractility  nt  whirh  it  is  capable  at  llu-  monu^nt  (  Bf»w*litch's  law  of  maxi- 
mal contraction).  A  st»cond  property  of  the  heart-museltf  is  that  it  poc«aM«<eieH 
a  **  rcfractor)^  phas«5  '*  in  which  normally  it  is  not  excitable,  or  answers  only 
to  very  strong  stimuli.  During  this  refractory  atage.  beginning  shortly  befufv 
tlje  systole  and  continuing  a  short  time  after  it,  the  lieart  is  inexcttahlc. 
When  not  refractory  it  may  again  contract  during  this  phiuM*  ami  pr(»du4!i»  oa 
extra-systole,  which  is  followe*!  by  a  long  pause,  Engelmann  explains  (bi§ 
long  pause  as  follows:  "  In  consetjuenee  nf  the  extra-systole  the  ventrtch^  u  ttlUI 
in  the  refracti>rv  stage  when  the  next  physiological  stimulus  reaches  it.  Thin 
stimulus  t"  '  ha>^  no  v»fTect,  no  contrartiun  takes  phiee,  and  it  !•«  iini 
the  next  -  after  it  that  a  rfmtraction  can  again  he  produced,      i 

the  normal  ayntole  thai  would  follow  the  extra-ayatola  ta  miiMiad ;  Uien  the  liM 
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systole  that  comes  after  the  compensatory  pause  occurs  exactly  at  the  moment 
at  which  it  would  have  occurred  had  no  extra-systole  preceded  it"  (Wencke- 
bach). The  irregularity,  inequality,  and  intermission  of  the  puli^  as  met 
with  in  every-day  clinical  experience  is  largely  due  to  the  occurrence  of  these 
extra-systoles,  which  may  present  all  sorts  of  combinations  and  groupings^ 
bigeminal,  trigeminal,  etc.,  depending  upon  whether  the  extra  pulse-beats  are 
perceptible  or  not.  And  yet  in  spite  of  this  most  extreme  irregularity  there 
may  be  no  actual  pathological  change,  and  so  far  as  the  maintenance  of  the 
circulation  is  concerned  the  heart  may  be  acting  in  a  most  satisfactory  man- 
ner. Patients  may  feel  the  extra-systole  as  a  definite  thud,  and  the  compen- 
satory pause  is  perceptible,  but  very  often  there  are  no  subjective  sensations. 

Extra-systoles  occur  at  all  ages  and  under  the  most  varied  conditions  in 
health  and  disease.  Mackenzie  recognizes  a  youthful  and  an  adult  type  of 
arrhythmia,  in  which  the  latter  is  due  chiefly  to  the  presence  of  the  systoles. 
There  are  several  classes  of  cases.  The  arrhythmia  may  be  a  life-long  condi- 
tion. Without  any  recognizable  disease,  without  any  impairment  of  the 
action  of  the  heart,  there  is  permanent  irregularity.  This  may  be  a  peculiarity 
of  the  heart-muscle  of  the  individual,  who  has  extra-systole  for  the  same 
reason — physiological  but  not  well  understood — as  the  dog  and  horse,  in  which 
animals  this  phenomenon  is  common.  The  late  Chancellor  Ferrier,  of  McGill 
University,  who  died  at  the  age  of  eighty-seven,  had  an  extremely  irregular 
heart  action  for  the  last  fifty  years  of  his  life.  I  know  several  men  who  have 
had  for  many  years  irregularity  without  the  slightest  discomfort.  In  debili- 
tated and  neurasthenic  persons  there  may  be  an  irritable  weakness  of  the  heart 
associated  with  extra-systole,  and  palpitation  of  a  most  distressing  character. 
In  a  second  group  toxic  agents,  as  tobacco,  tea,  coffee,  or  the  poisons  of  the  in- 
fectious diseases  or  those  originating  in  the  intestines  or  metabolic  poisons, 
cause  arrhythmia.  Even  reflexly,  as  in  flatulent  dyspepsia,  extra-systoles  may 
arise.  Thirdly,  a  high  blood  pressure  can  set  up  extra-systoles ;  also  change  in 
posture.  And  lastly,  organic  disease  of  the  heart  itself,  "  dilatation,  inflamma- 
tion, poor  blood  supply  to  the  muscle,  overexertion  can  all  supply  stimuli  to 
set  up  extra-systoles  either  directly  or  reflexly"  (Wenckebach).  Too  much 
stress  should  not  be  laid  upon  arrhythmia  per  se  in  the  absence  of  organic 
disease. 

III.  Rapid  Heart — Tachycardia. 

The  rapid  action  may  l)e  perfectly  natural.  There  are  individuals  whose 
normal  heart  action  is  at  100  or  even  more  per  minute.  Emotional  causes, 
violent  exercise,  and  fevers  all  produce  great  increase  in  the  rapidity  of  the 
heart's  action.  The  extremely  rapid  action  which  follows  fright  may  persist 
for  days,  or  even  weeks.  Traube  reports  an  instance  in  which,  after  violent 
exercise,  the  rapidity  of  the  heart  continued.  Cases  are  not  uncommon  at  the 
menopause. 

There  are  cases  again  in  which  the  condition  can  hardly  be  termed  a 
neurosis,  since  it  depends  upon  definite  changes  in  the  pneumogastrics  or 
in  the  medulla.  Cases  have  been  reported  in  which  tumor  or  clot  in  or  about 
the  medulla  or  pressure  upon  the  vagi  has  been  associated  with  heart  hurry. 
Some  of  the  cases  of  frequent  action  of  the  heart  in  women  have  been  thought 
to  be  due  to  reflex  irritation  from  ovarian  or  uterine  disease. 
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Paroxtfsmal  tarhycnnlKt  r-  ;i  j. m.trkahle  affertion,  charaoterixed  hr  spdU 
fif  )miTi  hurry,  during  which  the  action  in  greatly  incn»a&e<l*  the  pulse  rmtAh 
ing  2«M)  anil  over.  Tin?  La>4e>*  are  not  eorarnou.  Tho  attack  may  l*f*  (|uilt*  ahorl 
and  jR*rsit<t  (uily  for  an  hour  f>r  so,  A  patient  at  the  Philadelphia  intimuirj 
for  Nervous  Dim^a-se^  was  attacked  every  week  or  two;  the  pulse  woald  rise 
to  220  or  2M,  and  there  were  such  feelings  of  distTCSs  and  unea-i*  "'-it 
the  patient  always  had  to  lie  down.     There  may  he,  however,  no  ^ 

disturhauee,  and  in  another  case  tlie  patient,  wan  ahle  to  walk  alx»ul  u 
the  paroxysm  and  hml  no  dyj*pna*a.  One  of  the  niofit  remarkable  ca. 
ref>orte<l  hy  H.  V.  Wood.  A  physician  in  his  eighty-seventh  Year  had  liad 
attackf^  at  inlervali*  from  hh  tliirty-seventh  yean  The  on^^t  was  abrupt  and 
the  pulse  won  Id  rapidly  nne  (o  2iHl  a  minute.  For  more  than  twenty  y<^r« 
the  taking  of  iee- water  or  strong  colTee  would  arrest  tlie  attarka.  Bouveret 
ha5  analyzed  a  nundM?r  of  cases  of  i}m  essential  or  idiopathic  form;  he  fimb 
that  a  fjermaiient  cure  is  rare,  and  tluit  the  patient.^  sutfer  for  ten  or  raore 
ijears.  Four  instances  terminated  futaHy  from  heart-failure.  Martins  Irwiks 
'upon  it  as  a  symptom  of  an  acute  dilatation  of  llie  heart »  ap|>earing  paroxjft- 
mally.  One  of  the  most  remarkable  features  i«  the  abruptneeis  of  unset  and  the 
abruptness  with  which  an  attack  may  end.  One  of  my  case*  had  recurring 
attacks  lasting  ten  to  thirty  days,  and  the  heart  would  suddenly  '*  tlop,"  aa  she 
expresiied  it,  the  rate  falling  from  180  to  80  or  90  per  minute. 


IV,  Slow  ]1e-\ht — ^Bradycardia — Heart-Block. 

Slow  action  of  the  heart  h  sometimes  normal  and  may  be  a  family  pwull- 
arity.     Naf»oleon  is  slatted  to  have  had  a  pulw  of  only  40  per  minute. 

In  any  ease  of  sb:»w  pulse  it  is  inifwrtant  first  to  make  sure  that  tlie 
number  of  hi-art  and  arterial  beats  correspomh  In  many  instances  this  in 
not  the  case,  and  with  a  radial  pulse  at  40  the  cardiac  pulsations  nuiy  lie  HO, 
half  the  Ijeats  not  reaching  ihe  wrist.  The  heart  contractions^  rit*t  the  pul«» 
wave,  should  be  taken  into  account 

(a)   Phtfsiohiijiml  firadifrardxa, —  vs  age  advances  the  pMl^<*-rat- 
slow.     In  the  pueq)i*ral  state  the  pulsf^  may  beat  from  44  to  <It*  [ht  ! 
may  even  be  as  h»w  as  34.     It  is  seen  in  premature  labor  as  well  tL^  at  ti?rtn. 
The  explanation  of  its  occurrence  at  this  period  is  not  clear,    Sb>w«ej4s  of  the 
|julse  is  aHSoeiated  with  hunger.    Bradycardia  depending  on  indtvidnal  peculU 
arity  is  extremely  rare, 

(h)  PatholtHjivaf  bratltf  card  ill,  which  is  met  with  under  the  foUnwio^  con- 
ditions: (1)  In  convalescence  from  acute  fevers.    This  is  extnnnely  common, 
particularly  after  pneumonia,  typhoid   fever,  acute  rheumatism,  ami  dipli- 
theria.     It  is  most  fre^piently  seen  in  young  persons  and  in  enMv^  which  bavr 
|Tim  a  normal  course,     (2)  In  diseases  of  the  d^  -vstera,  such  aa  ehroojc 

■dyspepsia,  ulcer  or  canct*r  of  the  stomach,  and  ,  ^^     (:i)   In  dw^iiM  of 

the  respiratory  system.  Here  it  i»  hy  no  meam*  wi  t^nmmon,  but  it  ia  aeen  not 
infre<pjcntly  in  cmphysiuna,  (4)  In  dim?ases  of  the  circulatory  system.  Ex- 
cluding all  cases  of  irregidarity  of  the  heart.,  bradycardia  is  not  commoii  in 
discasi's  of  the  valvi*s.  It  is  most  frei|uently  seen  in  fatty  and  fdiroid  ehan^t^ 
in  tiie  lieart,  but  is  not  constant  in  theui.  (5)  In  diseases  of  ihe  unnary 
organa.    It  occurs  occ^sioually  in  nephritis  and  may  be  a  featun«  of 
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(6)  From  the  action  of  toxic  agents.  It  occurs  in  uraemia^  poisoning  by 
lead,  alcohol,  and  follows  the  use  of  tobacco,  coffee,  and  digitalis.  (7)  In 
constitutional  disorders,  such  as  anaemia,  chlorosis,  and  diabetes.  (8)  In 
diseases  of  the  nervous  system.  Apoplexy,  epilepsy,  the  cerebral  tumors,  affec- 
tions of  the  medulla,  and  diseases  and  injuries  of  the  cervical  cord  may  be 
associated  with  very  slow  pulse.  In  general  paresis,  mania,  and  melancholia 
it  is  not  infrequent.  (9)  It  occurs  occasionally  in  affections  of  the  skin  and 
sexual  organs,  and  in  sunstroke,  or  in  prolonged  exhaustion  from  any  cause. 

V.  Heart-block.    Stokes-Adams  Disease. 

The  impulse  causing  the  heart  to  beat  originates  at  the  venous  end  of  the 
heart  and  is  transmitted  in  such  a  way  that  the  auricles  contract  first,  the  ven- 
tricles a  moment  later,  the  impulse  being  propagated  like  a  peristaltic  wave 
through  the  heart-walls.  In  passing  from  the  auricle  to  the  ventricle  the 
stimulus  traverses  a  narrow  band  of  muscle,  the  only  demonstrable  muscular 
connection  between  the  venous  and  arterial  chambers.  In  the  adult  heart  this 
auriculo-ventricular  bundle  of  His  is  18  mm.  long,  2.5  mm.  broad,  and  1.5 
mm.  thick ;  it  arises  in  the  septum  of  the  auricles  below  the  foramen  ovale  and 
passes  downward  and  forward  through  the  trigonum  fibrosum  of  the  auriculo- 
ventricular  junction,  where  it  comes  into  close  relation  with  the  mesial  leaflet 
of  the  tricuspid  valve.  Passing  along  the  upper  edge  of  the  muscular  septum, 
just  where  it  joins  with  the  posterior  edge  of  the  membranous  septum,  it 
terminates  in  the  muscular  septum  a  little  below  the  root  of  the  aorta.  In 
the  dog  destruction  of  this  bundle  prevents  the  passage  from  the  auricle  to  the 
ventricle  of  the  impulse  which  normally  causes  the  ventricles  to  contract.  They 
immediately  assume  a  rate  of  beating  which  is  very  much  slower  than  that  of 
the  auricles  and  is  totally  independent,  as  they  possess  their  own  automatic 
rhythmicity.  Under  ordinary  circumstances  this  inherent  rhythmicity  can  not 
manifest  itself  because  the  much  more  rapidly  beating  venous  end  of  the  heart 
sets  the  pace  for  the  sluggish  arterial  end.  But  if  the  auricular  impulse  is 
blocked,  the  ventricles  released  from  the  control  of  their  normal  pace  maker 
assume  their  own  rate.  This  condition  has  been  called  complete  heart-block. 
By  an  ingenious  contrivance  Erlanger  has  been  able  in  the  dog  to  gradually 
compress  the  auriculo-ventricular  bundle  and  produce  the  various  stages  of 
this  condition,  namely,  one  ventricular  silence  in  27  auricular  beats,  and 
one  ventricular  silence  with  every  other  auricular  beat,  giving  a  2 : 1  rhythm, 
and  proceeding  to  a  3:1  and  a  4 : 1  rhythm.  Finally,  complete  block 
may  result,  in  which  no  impulses  pass  from  the  auricles,  but  the  ventri- 
cles beat  with  their  own  inherent  rate,  which  Erlanger  estimates,  from  a 
study  of  cases  of  heart-block  in  my  wards,  to  lie  about  23  to  28  beats  to  the 
minute  in  man.  The  explanation  of  the  phenomenon  is  based  upon  one  sug- 
gested by  Gaskell.  The  bundle  of  His,  like  all  muscle  tissue,  becomes  fatigued 
when  it  is  made  to  contract  repeatedly.  Under  normal  circumstances  sufficient 
time  elapses  l)etween  successive  beats  to  permit  the  bundle  to  return  to  its 
normal  state,  but  when  from  injury  or  any  cause  the  irritability  of  the  bundle 
is  greatly  reduced,  it  may' not  react  to  the  auricular  stimulus,  which  thus  fails 
to  reach  the  ventricles.  Occasionally  while  comprCvSsing  the  auriculo-ven- 
tricular bundle  in  the  dog,  the  ventricle  alone  may  suddenly  stop  beating  for 
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ar;  long  a.*  twpnl  v  stvonds.  The  explanation  i&  here  to  be  sought  for  the  syn- 
eopul  attaekn  in  SiokeH-Aiiaiiis  ilii3ca*;e.  In  HiiHeondition  (he  i\»laAe(l  ventricles 
are  distemled  rhvUmiieally  Ivy  the  heatif  of  Ihe  aurieles  until  the  dit«ten*iion  may 
lie  extreme.  The  veiiit*  hecome  eni^or^ed  and  pult^ate  synehronouf^ly  with  the 
aurieles.  Each  of  the  infreipient  contractions  of  the  venlrieles  ri*lievi^  the 
condition  tcmpnrarily.  When  the  heiirt-hlork  is  complete  the  vagi  still  exert 
their  normal  control  over  the  rat©  of  the  aurielcB,  hut  tliey  have  lost  almost 
rumpletely  their  influence  over  the  ventricles,  and  in  Siokes-AcUuuH  dim^ai^ 
vvc  lind  Ihc  [udse-rale  is  iiltle  iiifluuneed  by  conditions  which  normally  alter  it, 
a^  exercise,  posture,  etc. 

Clinically  Stt»kes-Adaiim  disease  presents  these  feaiureji:   (a)  &low  puis*?, 
usually  permanent,  but  someiixnea  paroxysmal,  falling  to  40,  tO^  nr  even  6 

per  miuule;   {b)  cerchral  attacks — vertigo  of  a  tran^sient  chnraeter,       , 

pseudo-apopleetifonrj   attacks  or  epileptiform  seizures;   (f)   visible    ^  r 

impulses  in  the  veins  of  the  nc*ek,  as  noted  by  Sttikes — ^thc  U^t>*  varying 
greatiy,  a  2: 1  or  3:  t  rhythm  is  the  most  common.  There  are  several  groups 
of  easts.  It  may  he  a  senile  manifestation  a^»ociated  with  arteri*>'SrlcnMis, 
The  cases  in  young  a<!ults  niu\  middli*-agnl  men  are  usually  ujyocanlial  and 
of  sypldlitie  origin.  There  is  a  neurotic  group  in  which  all  the  fcatun's  may 
be  present,  and  in  whieh  post  morteni  no  lesions  huve  Iwen  found  ( IMoa  and 
Councilman).  The  oullook  in  this  class  of  cases  is  gooil ;  in  the  othrr>i  it  i«  a 
serious  disease  and  usually  i'atnl,  though  it  nuiy  lasl  for  many  years.  The 
cerebral  attacks  are  due  to  amvmia  of  the  brain  or  of  the  medulla  in  eouM*- 
quence  nf  the  imfierft'ct  ventricular  action.  In  one  of  my  cases  Baeljer  could 
sec  with  the  fluoroseopo  the  more  fre<juent  conlractiun  of  the  aurielcfi, 

Trtiatment  of  PaipUaiwn  and  Arrhuihmia, 

An  important  element  in  many  cases  is  to  get  the  palient^s  mind  quieti?rl, 
and  he  can  be  assured  (hat  I  here  is  no  actual  dauger.    The  m*'ntal  eleuM-nl  i« 
often  very  strong,     in  palpitation,  before  using  medicines,  it  is  well  to  trr 
thf  elTei't  of  hygienic  meiLsuroH.     As  a  rule,  mmlerate  exercise  may  Ik^  taken 
■Hth  advantage*.     Uegular  hours  should  be  kept,  and  at  least  ten  hourfi  out  of 
nthe  twenty-four  should  be  *pent  in  tlie  recumbent  ]w>st ure.    A  tepid  bath  majri 
be  takrn  in  the  morning,  or,  if  the  patient  is  wrakly  anii  nervous,  in  thf*  evci|J( 
ing,  followed  by  a  Ihorougli  rubbing.     Mot  baths  and  the  Turki.-!^!!  bath  »tliouW 
U*  avoide<l.     The  dietetic  nmrmgement  is  most  important.     It  is  l>cst  to  pn>* 
hibit  absolutely  alcohol,  tea,  and  coffee.     The  diet  should  la?  ligiit  »tid  the 
j>ati*nit  sluuild  avoid   Inking  large  meals.     Articles  of  food   known  to  cmaia 
ilatulency  sbnuld  not  be  uhihI.     If  a  smoker,  the  patient  should  give  up  tobaca|l 
Hexual  excitement  is  particularly  pernicious,  and  live  patient  should  Im?  wnmafl 
s|>eeia!ly  on  this  [wint.     For  the  distres;sing  attacks  of  palpitation  which  occoi? 
with  taiurasthenia*  particularly  in  women,  a  rigid  Weir  Mitihell  caur»e  h  ttte 
most  satisfat-ttiry.     It  is  in  thr-s<»  eawts  that  we  find  the  most  distressing  thmbJ 
bing  in  the  alMbimcn,  which  is  apt  to  come  nn  after  meals,  and  is  very  miidN 
aggravated  by  Ilatulency.    The  cases  of  palpitation  due  to  ejceeeecs  or  to  errors 
in  diet  and  dyspepsia  are  readily  ri'medi«Hl  by  hygienic  TTiejisunw. 

A  course  of  iron  is  often  usrful.     Strychnia  is  jmrtieularly  raluabl^^^  uttd 
is  perhaps  beat  admlnUtcred  m  the  tincture  of  uux  \^mjca  iti  larg« 
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Very  little  good  is  obtained  from  the  smaller  quantities.  It  should  be  given 
freely,  20  minims  three  times  a  day. 

If  there  is  great  rapidity  of  action,  aconite  may  be  tried  or  veratrum  viride. 
There  are  cases  associated  with  sleeplessness  and  restlessness  which  are  greatly 
benefited  by  bromide  of  potassium.  Digitalis  is  very  rarely  indicated,  but  in 
obstinate  cases  it  may  be  tried  with  the  nux  vomica. 

Cases  of  heart  hurry  are  often  extremely  obstinate,  as  may  be  judged  from 
the-  case  of  the  physician  reported  by  H.  C.  Wood,  in  whom  the  condition  per- 
sisted in  spite  of  all  measures  for  fifty  years.  The  bromides  are  sometimes 
useful;  the  general  condition  of  neurasthenia  should  be  treated,  and  during 
the  paroxysm  an  ice-bag  may  be  placed  upon  the  heart,  or  Leiter's  coil, 
through  which  ice- water  may  be  passed.  Electricity,  in  the  form  of  galvan- 
ism, is  sometimes  serviceable,  and  for  its  mental  effect  the  Franklinic  current. 
For  the  condition  of  slow  pulse  but  little  can  be  done.  A  great  majority  of 
the  cases  are  not  dangerous. 

IX.    ANGINA  PECTORIS. 

Stenocardia,  or  the  breast-pang,  described  by  Heberd^i,  is  not  an  inde- 
pendent affection,  but  a  symptom  associated  with  a  number  of  morbid  condi- 
tions of  the  heart  and  vessels,  more  particularly  with  sclerosis  of  the  root  of 
the  aorta  and  changes  in  the  coronary  arteries.  True  angina  is  characterized 
by  paroxysms  of  agonizing  pain  in  the  region  of  the  heart,  extending  into 
the  arms  and  neck.  In  violent  attacks  there  is  a  sensation  of  impending 
death. 

Etiology. — It  is  a  disease  of  adult  life  and  occurs  almost  exclusively  in 
men.  In  Huchard's  statistics  of  237  cases  only  42  were  in  women.  In  my 
first  series  of  40  cases  there  was  only  one  woman.  It  may  occur  through  sev- 
eral generations,  as  in  the  Arnold  family.  Gout  and  diabetes  are  important 
factors.  A  number  of  cases  of  angina  pectoris  have  followed  influenza.  At- 
tacks are  not  infrequent  in  certain  forms  of  heart-disease,  particularly  aortic 
insufficiency  and  adherent  pericardium.  It  is  much  less  common  in  disease 
of  the  mitral  valve.  Almost  without  exception  the  subjects  of  angina  have 
arterio-sclerosis,  either  general  or  localized  at  the  root  of  the  aorta,  with 
changes  in  the  coronary  arteries  and  in  the  myocardium.  Severe  attacks  may 
occur  in  the  early  period  of  the  growth  of  aortic  aneurism.  In  men  under 
thirty-five  syphilitic  aortitis  is  an  important  factor. 

Phenomena  of  the  Attack. — The  exciting  cause  is  in  a  majority  of  all 
cases  well  defined.  In  only  rare  instances  do  the  patients  have  attacks  when 
quiet.  They  come  on  during  exertion  most  frequently,  as  in  walking  up  hill 
or  doing  something  entailing  sudden  muscular  effort;  occasionally  even  the 
effort  of  dressing  or  of  stooping  to  lace  the  shoes  may  bring  on  a  paroxysm. 
Mental  emotion  is  a  second  very  potent  cause.  John  Hunter  appreciated  this 
when  he  said  that  "  his  life  was  in  the  hands  of  any  rascal  who  chose  to  annoy 
and  tease  him."  In  his  case  a  fatal  attack  occurred  during  a  fit  of  anger. 
A  third,  and  in  many  instances  the  most  important,  factor  is  flatulent  dis- 
tention of  the  stomach.  Another  common  exciting  cause  is  cold;  even  the 
chill  of  getting  out  of  bed  in  the  morning  or  on  bathing  may  bring  on  a 
paroxysm. 
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ITftually  during  exertion  or  intense  mental  emotion  the  patient  is  mmA 
witli  an  agonizin^^  pain  in  the  region  of  the  heart  and  a  sense  of  eon- 
fts  if  the  heart  had  heen  seized  in  a  Vic«.  The  pain^  radiate  to  the  r 
down  the  arm,  and  there  may  be  niunbness  of  the  fingers  or  in  the  ear 
region.  The  fac*e  h  usually  pallid  and  may  assume  an  ashy*gray  tint,  and  iiMi 
infrnpien^ly  a  profute  sweat  breaks  out  over  the  surfaee.  The  paroxysm  lasts 
from  several  sfXHinds  to  a  minute  or  two,  during  which,  in  severe  attacks,  the 
patient  feels  as  if  death  were  imminent.  As  pointed  out  by  liatham,  thi*re 
are  tw<»  elements*  in  it,  the  pain — dolor  pectoris — and  the  indescribable  feel- 
ing of  anguish  and  sense  of  imminent  dissolution — angor  animi.  There  art* 
great  re?itle^sness  and  anxiety,  ami  the  putietit  may  dnip  dead  at  the  height 
of  the  attack  or  faint  and  pass  away  in  syncope.  The  condition  of  the  heart 
during  the  attack  is  variable;  the  pulsations  may  be  uniform  and  regular. 
The  pulse  tension,  however,  is  usually  increased,  but  it  is  surprising,  even  in 
cases  of  exirerrre  severity,  how  slightly  the  clmraeter  of  the  pulse  may  tie 
altereti.  After  the  attack  there  may  be  eructations,  or  the  passage  of  a  large 
quantity  of  clear  urine.  The  patient  usually  feels  exhausted,  and  for  a  day 
or  two  may  be  badly  shaken ;  in  other  instances  in  an  hour  or  two  the  patient 
feels  himself  again.  While  dysjmLea  is  not  a  eonslant  feature,  the  jmmxyHiii 
is  not  infre<[uently  associatal  with  a  form  of  asfbiua;  there  is  wh' 
the  bnuichial  hibetJ,  which  nuiy  come  on  very  rapidly,  and  the  pati 
short  of  breath.  Many  patients  the  subjects  of  angina  die  suddenly  witlmut 
warning  and  not  in  a  paro.xysm.  In  other  instances  death  follows  in  the  first 
well-marked  jjaroxysnu  m  in  the  case  nf  Tlifunas  Arnold.  In  a  third  group 
there  are  recurring  attacks  over  long  ]>eriodK  of  years,  as  in  John  Hunter's 
case;  while  in  a  fourth  group  of  cases  there  are  rapidly  recurring  attacks  for 
several  days  in  succession,  with  progressive  and  increasing  weakness  of  the 
heart.  M 

With  reference  to  the  radiation  of  pain  in  anginap  the  studies  of  Maafl 
kenzie  and  of  Hejid  are  of  great  interest.     Mead  concludes  that  (1)   in  diM 
eases  of  the  heart,  and  more  particularly  in  a*)rtic  disease,  the  pain  is  referred 
along  the  lirst,  second,  third,  and  fourth  dorsal  areas;  (8)  in  angina  fiectnriK 
the  pain  may  be  referretl  in  addition  along  the  fifth,  sixth,  and  seventh,  and 
even  the  eighth  and  ninth  dorsal  areas,  and  is  always  accompanied  by  pain  in 
certain  cervical  areas,    A  remarkable  fact  is  the  early  localization  of  th^  pain 
in  distant  parts,  not  iufre^pienlly  in  the  left  arm;  in  one  of  my  caseti  in  the 
left  testis,  and  in  another  in  the  jaw. 

Thcorica  of  Angina  Fectorii.— ( 1 )  That  it  is  a  neuralgia  of  tlie  cardiac 
nerves,  but  the  agonizing  cramp-like  character  of  the  pain,  the  suddenno^  of 
the  onset,  and  the  assoc^iated  feature^s,  are  unlike  any  neuralgic  affection.  Th© 
pain,  however,  is  undoubte^ily  in  the  cardiac  plexus  and  radiates  to  adjai^tnt 
nerves.  It  is  interesting  to  note,  in  connf*ction  wiih  the  ahnost  constant  srle- 
rosis  of  the  coronary  arterie:^  in  angina,  that  Thonui  has  found  marked  .m 
sis  of  the  temporal  artery  in  migraine  and  Dana  has  met  with  local  thickeiiiiig 
of  tlie  arteries  in  some  cases  of  neuralgia.  (2)  Heberden  belicve<i  that  it 
was  a  cramp  of  the  heart-muscle  itsell  Cramp  of  certain  musrular  territarioi 
would  Ixitter  explain  the  attack*  (3)  That  it  is  due  to  the  extreme  tension  nt 
the  ventricular  walls,  in  con.neijuence  of  an  acute  dilatation  assrK-iated,  in  tlie 
majority  of  cast«,  with  affection  of  the  coronary  arteries.    Traube,  wlio  sup- 
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ported  this  view,  held  that  the  agonizing  pain  resulted  from  the  great  stretch- 
ing and  tension  of  the  nerves  in  the  muscular  substance.  A  modified  fonn 
of  this  view  is  that  there  is  a  spasm  of  the  coronary  arteries  with  great  increase 
of  the  intracardiac  pressure. 

(4)  The  theory  of  Allan  Burns,  revived  by  Potain  and  others,  that  the 
condition  is  one  of  transient  ischa?mia  of  the  heart-muscle  in  consequence  of 
disease,  or  spasm,  of  the  coronary  arteries.  The  condition  known  as  intermit- 
tent claudication  illustrates  what  may  take  place.  In  man  (and  in  the  horse), 
in  consequence  of  thrombosis  of  the  abdominal  aorta  or  iliacs,  transient  para- 
plegia and  spasm  may  follow  exertion.  The  collateral  circulation,  ample 
when  the  limbs  are  at  rest,  is  insufficient  after  the  muscles  are  actively  used, 
and  a  state  of  relative  ischaemia  is  induced  with  loss  of  power,  which  disap- 
pears in  a  short  time.  This  "  intermittent  claudication  "  theory  best  explains 
the  angina  paroxysm.  A  heart  the  coronary  arteries  of  which  are  sclerotic 
or  calcified,  is  in  an  analogous  state,  and  any  extra  exertion  is  likely  to  be  fol- 
lowed by  a  relative  ischaemia  and  spasm.  In  Allan  Burns's  work  on  The  Heart 
(1809)  the  theory  is  discussed  at  length,  but  he  does  not  think  that  spasm  is 
a  necessary  accompaniment  of  the  ischaemia. 

In  fatal  cases  of  angina  the  coronary  arteries  are  almost  invariably  dis- 
eased either  in  their  main  divisions,  or  there  is  chronic  endarteritis  with  great 
narrowing  of  the  orifices  at  the  root  of  the  aorta.  Experimentally,  occlusion 
of  the  coronary  arteries  produces  slowing  of  the  heart's  action,  gradual  dila- 
tation, and  death  within  a  very  few  minutes.  Cohnheim  has  shown  that  in  the 
dog  ligation  of  one  of  the  large  coronary  branches  produces  within  a  minute 
a  condition  of  arrhythmia,  and  within  two  minutes  the  heart  ceases  in  diastole. 
These  experiments,  however,  do  not  throw  much  light  upon  the  etiology  of 
angina  pectoris.  Extreme  sclerosis  of  the  coronary  arteries  is  common,  and  a 
large  majority  of  the  cases  present  no  symptoms  of  angina.  Even  in  the  cases 
of  sudden  death  due  to  blocking  of  an  artery,  particularly  the  anterior  branch 
of  the  coronary  artery,  there  is  usually  no  great  pain  either  before  or  during 
the  attack. 

Diagnosis. — There  are  many  grades  of  true  angina.  A  man  may  have 
slight  prascordial  pain,  a  sense  of  distress  and  uneasiness,  and  radiation  of 
the  pains  to  the  arm  and  neck.  Such  attacks  following  slight  exertion,  an 
indiscretion  in  diet,  or  a  disturbing  emotion,  may  alternate  with  attacks  of 
much  greater  severity,  or  they  may  occur  in  connection  with  a  pulse  of  in- 
creased tension  and  signs  of  general  arterio-sclerosis.  In  the  milder  grades 
the  diagnosis  can  not  rest  upon  the  symptoms  of  the  attack  itself,  since  they 
may  be  simulated  by  what  is  known  as  the  neurotic  or  functional  variety ;  but 
the  diagnosis  should  be  based  upon  the  examination  of  the  heart  and  arteries 
and  a  careful  consideration  of  the  mode  of  onset  and  symptoms.  The  cases  of 
neurotic  angina  pectoris  in  women  call  for  the  greatest  care  in  the  diagnosis, 
and  attention  to  the  points  given  in  the  table  of  Huchard  will  be  of  the  great- 
est aid.  The  existence  of  a  marked  increase  in  the  blood-pressure  is  con- 
firmatory evidence  of  organic  disease. 

Functional  Angina  Pectoris. — ^There  are  two  main  groups,  the  neu- 
rotic and  the  toxic.  The  former  embraces  the  hysterical  and  neurasthenic 
cases,  which  are  very  common  in  women.  Huchard  has  given  an  excellent 
differential  table  between  the  two  forms. 
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TB0E  A^OIKA. 


NEUBOTIC   FORM. 


ilost  common  between  the  ages  of 
forty  «iul  fifty  y»*ar8. 

More  common  in  mtm.  Attacks 
bmught  on  by  exertioiL 

AHacki*  rarclj  perifxlical  or  noo- 
tumaL 

Not  a*sSociatt<l  with  oJher  symp- 
toms. 

Vttflo-motor  form  rare.  Agoutz- 
iug  pain  and  t^eo^tJoii  of  comprfa- 
ri»«»ri  liy  a  vroe. 

Fain  of  short  duration.  Attitude : 
silence,  immobility. 

Le;i4iomi:  atlem^ia  of  coronary 
artiTy. 

Frognoaig  grave,  often  fatal. 

Arterinl  medication. 


At  every  age,  even  «ix  ye&r& 

More  common  in  wom^^o-  Al- 
tack^  gpontaneous. 

Often  periodical  and  aocturxmJu 

Associated  with  nervous  Biinp- 
toms. 

Vai5o*raotor  form  ccmimou.  Pain 
less  severe;  sensation  of  distention. 

Piitii  Im^t-s  one  or  tii*o  baurs.  Agi- 
tation and  activity. 

Neuralgia  of  nerves  and  cardicK 
plexus. 

Never  fatal. 

Antineuralgic  medication. 


Nothnagel  lia8  de:*cril3ed  n^  vaso-moior  angina  a  form  in  whidi  the  symp- 
toms M.H  in  with  coldness  and  iiumhnoHs  in  the  extremities,  followed  by  griMit 
pniH'ordiiil  puin  and  feelings  of  faintne^is.  8ome  have  recognizt*d  abo  a  reflex 
variely. 

Toxic  Angina. — This  cmbraccfl  cases  due  to  the  abuj^e  of  tea,  cotfw,  and 
tobacco.  11ich'  arc  Mini*  grf>ujis  nf  c*«f>t'.s  of  (*o-iuilled  tobaceu  heart;  Fir8^»  the 
irriiJibIc  heart  of  itmokcrs*  «cen  particularly  m  young  lads,  in  which  the  j*yrap- 
tomrt  are  pHlpitatitm.  irregularity^  and  rapid  action;  socondly,  heart  paiB  of  a 
simrp,  sh«miing  rharactcr,  which  may  l>c  very  wvere;  and,  tliirdly,  altackei  o( 
8ncfi  severity  that  tliey  dcservi-  the  naint'  of  angina. 

Prognosis. — (.'anliac  puin  without  evidence  of  arterich^iclerostitf  or  T«lve- 
disea§e  is  not  of  much  moment.  Angina  in  men  in  almost  invariably  aflMici- 
atiil  with  mark^Ml  cnrdio-vaK'uIar  lesions,  in  which  the  progni  V       -* 

grave.     With  jndieiouH  treatment  the  attacks,  however,  may  Ik?  1  L 

and  a  few  instantH_*j^  n*cover  completely.  Thf*  prngnosii*  ig  naturaiiy  inore 
Hjrious  with  aortic  in^utheiency  and  advanced  arterio-scleronia.  FatienU  wbo 
have  had  well-nuirktHj  attacki«  may  live  for  many  years^  but  much  dcponds 
npun  th«^  eare  with  whieh  they  regulate  their  daily  life. 

Treatment. — Patients  siil>jr*et  to  thi^  atTeetion  i^hould  live  a  quiei  life, 
roiding  particularly  exeilement  and  sudih^n  muHi^ular  exertion.  Duriai^  tlie 
attack  nitrite  of  amyl  should  1r*  inhaU*d.  ai^  advised  by  liauder  Brnnton,  From 
5?  to  5  dropg  may  be  plac«^i  u|K>n  cotton-wool  to  a  tumbler  or  upiin  the  haad- 
kerehief.  This  18  fre<piently  of  great  gervice  in  the  attaelc,  relieving  the  tgi^- 
rii'ing  pain  and  dif^trci^s.  Suhjitls  of  the  disease  should  carry  the  perU^  of 
the  nitrite  of  amyl  with  them*  and  nute  then  on  the  dni  indieatif»n  fif  an 
attack.  In  some  injitances  the  nitrite  of  amvl  in  quite  poweries*,  tboiigh  irmm 
_^nx'ly.  If  within  a  minuli*  or  two  relief  h  not  obtained  in  thin  w«t,  eMofci^ 
f onn  should  at  once  bo  giveiu    A  few  inhalations  ac^t  promptly  aad  ipfe  pmi 
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relief.  Should  the  pains  continue,  a  hypodennic  of  morphia  may  be  adminis- 
tered. In  severe  and  repeated  paroxysms  a  patient  may  display  remarkable 
resistance  to  the  action  of  this  drug. 

•  In  the  intervals,  nitroglycerin  may  be  given  in  full  doses,  as  recom- 
mended by  Murrell,  or  the  nitrite  of  sodium  (Matthew  Hay).  The  nitro- 
glycerin should  be  used  for  a  long  time  and  in  increasing  doses,  beginning 
with  1  minim  three  times  a  day  of  the  1-per-cent  solution,  and  increasing 
the  dose  1  minim  every  five  or  six  days  until  the  patient  complains  of  flush- 
ing or  headache.  The  fluid  extract  of  English  hawthorn — Crategus  oxycaniha 
— has  been  strongly  recommended  by  Jennings,  Clements,  and  others. 

Huchard  recommends  the  iodides,  believing  that  their  prolonged  use  in- 
fluences the  arterio-sclcrosis.  Twenty  grains  three  times  a  day  may  be  given 
for  several  years,  omitting  the  medicine  for  about  ten  days  in  each  month. 
In  some  instances  this  treatment  is  most  beneficial,  particularly  in  middle- 
aged  men  with  a  history  of  syphilis. 

For  the  neurotic,  the  treatment  must  be  directed  to  the  general  nervoufi 
condition.  Electricity  is  sometimes  very  beneficial,  particularly  the  Frank- 
linic  form. 

X.    CONGENITAL   AFFECTIONS    OF   THE   HEART. 

These  have  only  a  limited  clinical  interest,  as  in  a  large  proportion  of  the 
cases  the  anomaly  is  not  compatible  with  life,  and  in  others  nothing  can  be 
done  to  remedy  the  defect  or  even  to  relieve  the  symptoms. 

The  congenital  affections  result  from  interruption  of  the  normal  coarse 
of  development  or  from  inflammatory  processes — endocarditis;  sometimes 
from  a  combination  of  both. 

(a)  General  Anomalies. — Of  general  anomalies  of  development  the  fol- 
lowing conditions  may  be  mentioned:  Acardiay  absence  of  the  heart,  which 
has  been  met  with  in  the  monstrosity  known  by  the  same  name ;  double  hearty 
which  has  occasionally  been  found  in  extreme  grades  of  foetal  deformity; 
dextrocardia,  in  which  the  heart  is  on  the  right  side,  either  alone  or  as  part 
of  a  general  transposition  of  the  viscera ;  ectopia  cordis,  a  condition  associated 
with  fission  of  the  chest  wall  and  of  the  abdomen.  The  heart  may  be  situ- 
ated in  the  cervical,  pectoral,  or  abdominal  regions.  Except  in  the  abdominal 
variety  the  condition  is  very  rarely  compatible  with  extra-uterine  life.  Occa- 
sionally, as  in  a  case  reported  by  Holt,  the  child  lives  for  some  months,  and 
the  heart  may  be  seen  and  felt  beating  beneath  the  skin  in  the  epigaatric 
region.    This  infant  was  five  months  old  at  the  date  of  examination. 

(b)  Anomalies  of  the  Cardiac  Septa. — The  septa  of  both  auricles  and  voi- 
tricles  may  be  defective,  in  which  case  the  heart  consists  of  but  two  chambers, 
the  cor  biloculare  or  reptilian  heart.  In  the  septum  of  the  auricles  there  i& 
a  very  common  defect,  owing  to  the  fact  that  the  membrane  closing  the  fora- 
men ovale  has  failed  at  one  point  to  become  attached  to  the  ring,  and  leaves 
a  valvular  slit  which  may  be  large  enough  to  admit  the  handle  of  a  scalpeL 
Neither  this  nor  the  small  cribriform  perforations  of  the  membrane  are  of 
any  significance. 

The  foramen  ovale  may  be  patent  without  a  trace  of  membrane  doeing 
it    In  some  instances  this  exists  with  other  serious  defects,  auch  as  stenosis 
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of  the  ijulmnnary  artpry,  or  imi>er  feet  ion  of  the  ventricular  ^ptunu  In 
others  the  patent  fomnien  ovale  is  the  only  anomaly,  and  in  iimny  in^taoceti 
it  ilrtoj*  not  rtpj^ar  to  have  caused  any  embarrassment,  an  the  condition  has 
been  found  in  persons  who  have  dieit  of  varioui^  affections.  The  ventricular 
septum  nuiy  l)e  absent,  the  condition  known  m  triloeular  heart.  Much  metre 
frequently  there  is  a  small  defect  in  the  upper  portion  of  the  se[»t um,  either 
in  the  situation  of  the  membranous  portion  known  as  the  '*  undefended  »pace "" 
or  in  the  region  situated  just  atiterinr  to  this.    Tlie  anomaly  is  very  fi  tv 

a-s80cialed  with  narrowing  of  the  pulmonary  orifice  or  of  the  eonuj*  ;i  -  >^ 

of  the  right  ventricle. 

(c)  Anomalies  and  Lesions  of  the  Valves. — Numerical  anomalieii  of  the 
valves  are  not  uncommon.  The  vSemilunar  segnjents  at  the  arterial  ortfiee* 
are  not  infn?<piently  increased  or  diminished  in  ntjrnbt'r.  Sui)ernumerary 
ments  are  more  frequent  in  the  puhnnnar}'  artery  than  in  the  A<»rta.  Kou 
or  sometimes  live,  valves  have  been  found.  The  seginents  may  be  of  equal 
size,  but,  as  a  rule,  the  supernumerary  valve  is  small. 

Instead  of  thi'ce  there  may  be  only  two  semilunar  valves,  or,  aa  it  is 
termerK  the  hirwspid  couiUtion.  In  niy  expi.Tience,  this  is  rnnm  fn-^pii^nt  in 
the  aortic  valve.  Of  21  instances  only  2  riccurred  at  the  pulmonary  orifk^ 
Two  of  the  valves  have  united,  and  from  the  ventricular  fac^e  show  <»[(her  no 
trace  of  division  or  else  a  slight  depression  indicating  where  iJie  union  haa 
<K'ciirrc<h  From  the  aortic  side  there  is  usually  to  he  sit»n  some  tract*  *if  <llvi* 
sion  into  two  sinuses  of  Valsalva.  There  has  been  a  discussion  as  to  the  origin 
of  this  condition,  whether  it  is  really  an  anomaly  or  whether  it  is  not  due  in 
endocarditis,  ftetal  or  post-natal.  The  combined  segment  h  usually  tluekeniHl, 
hut  the  fact  that  this  anomaly  is  met  with  in  the  fn-lus  withont  n  trace  of 
sclerosis  or  endwarditis  shows  that  it  may,  in  some  cases  at  least,  result  from 
a  developmental  error. 

Clinically  this  is  a  very  important  congenital  defect,  owing  to  the  Itahility 
of  the  combin*?il  valve  to  sclerotic  changes.  Except  two  ftetal  s|MH'imcn«  all 
of  my  case8  showed  thickening  and  deformity,  and  in  15  of  tho^e  which  1 
have  reporte<l  death  n'sulted  directly  or  indirectly  from  tfie  lesion. 

The  little  fenestrations  at  the  margins  of  the  sigmoid  valves  have  lui  wg- 
njfieance;  they  o^-cur  in  a  considerable  proportion  of  all  bmliiw. 

Anomalies  of  the  auricuhvventricular  valves  are  not  often  met  with, 

FiETAL  ENDocARDfTis  ujfly  occur  either  at   the  arterial  or  auriculo-i 
tricular  oritices.    It  is  nearly  alwaya  of  the  chronic  or  sclerotic  variety,     Vt*f 
rarely  indeed  is  it  of  the  warty  or  vernieciee  form.    There  are  little  nndnlar 
bodies,  sometimes*  six  or  eight  in  numl>er,  on  the  mitral  and  i- 
ment^s — the  no<lules  of  Albini — which  reprt*^nt  the  remains  of 
tures,  and   must   not  l:»e   uvistaken   for  cndotmrdial  outgrowths.     Tht»  litlU* 
roundcil»  bearl-like  hamiorrhagcs  of  a  deep  purple  color,  which  arc  very  wi 
raou  on  the  heart  valves  of  children,  are  also  not  to  Ik*  mistaken  for  the  prm 
ucts  of  endocarditis.    In  fa>tal  endocarditis  the  > 
at  the  edges,  shrunken,  and  smooth.     In  the  rij  , 

cusps  are  found  unite<l  and  the  chorda^  tendineip  are  thickened  and  ^linrti^eiL 
In  the  semilunar  valves  all  trace  of  the  segments  ha«  di*appeanil,  leaving  ii 
stiff  membranous  diaphragm  perforated  by  an  oval  or  rounded  orifJcv,  It 
is  soraetimed  very  difficult  to  say  whether  this  condition  hu  itvoltcd  from 
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foetal  endocarditis  or  whether  it  is  an  error  in  development.  In  very  many 
instances  the  processes  are  combined;  an  anomalous  valve  becomes  the  seat 
of  chronic  sclerotic  changes,  and,  according  to  Bauchfuss,  endocarditis  is  more 
common  on  the  right  side  of  the  heart  only  because  the  valves  are  here  more 
often  the  seat  of  developmental  errors. 

Lesions  at  the  Pulmonary  Orifice. — Stenosis  of  this  orifice  is  one  of 
the  commonest  and  most  important  of  congenital  heart  aflfections.  A  slow 
endocarditis  causes  gradual  union  of  the  segments  and  narrowing  of  the  orifice 
to  such  a  degree  that  it  admits  only  the  smallest-sized  probe.  In  some  of  the 
cases  the  smooth  membranous  condition  of  the  combined  segments  is  such  that 
it  would  appear  to  be  the  result  of  faulty  development.  In  some  instances 
vegetations  occur.  The  condition  is  compatible  with  life  for  many  years, 
and  in  a  considerable  proportion  of  the  cases  of  heart-disease  above  the  tenth 
year  tliis  lesion  is  present.  With  it  there  may  be  defect  of  the  ventricular 
septum.  Pulmonary  tuberculosis  is  a  very  common  cause  of  death.  Oblitera- 
tion or  atresia  of  the  pulmonary  orifice  is  a  less  frequent  but  more  serious 
condition  than  stenosis.  It  is  associated  with  persistence  of  the  ductus  arte- 
riosus, together  with  patency  of  the  foramen  ovale  or  defect  of  the  ventricular 
septum  with  hypertrophy  of  the  right  heart.  Stenosis  of  the  conus  arteriosvs 
of  the  right  ventricle  exists  in  a  considerable  proportion  of  the  cases  of  obstruc- 
tion at  the  pulmonary  orifice.  At  the  outset  a  developmental  error,  it  may  be 
combined  with  sclerotic  changes.  The  ventricular  septum  is  imperfect,  the 
foramen  ovale  is  usually  open,  and  the  ductus  arteriosus  patent.  These  three 
lesions  at  the  pulmonary  orifice  constitute  the  most  important  group  of  all  con- 
genital cardiac  affections.  Of  181  instances  of  various  congenital  anomalies 
collected  by  Peacock,  119  cases  came  under  this  category,  and,  according  to  this 
author,  in  86  per  cent  of  the  patients  living  beyond  the  twelfth  year  the  lesion 
is  at  this  orifice. 

Congenital  lesions  of  the  aortic  orifice  are  not  very  frequent.  Bauchfuss 
has  collected  24  cases  of  stenosis  and  atresia;  stenosis  of  the  left  conus  arterio- 
sus may  also  occur,  a  condition  which  is  not  incompatible  with  prolonged  life. 
Ten  of  the  16  cases  tabulated  by  Dilg  were  over  thirty  years  of  age. 

Transposition  of  the  large  arterial  trunks  is  a  not  uncommon  anomaly. 
There  may  be  neither  hypertrophy,  cyanosis,  nor  heart  murmur. 

Symptoms  of  Congenital  Heart-disease. — Cyanosis  occurs  in  over  90  per 
cent  of  the  cases,  and  forms  so  distinctive  a  feature  that  the  terms  "  blue  dis- 
ease "  and  "  morbus  ca?ruleus  "  are  practically  synonyms  for  congenital  heart- 
disease.  The  lividity  in  a  majority  of  cases  appears  early,  within  the  first 
week  of  life,  and  may  be  general  or  confined  to  the  lips,  nose,  and  ears,  and 
to  the  fingers  and  toes.  In  some  instances  there  is  in  addition  a  general  dusky 
suffusion,  and  in  the  most  extreme  grades  the  skin  is  almost  purple.  It  may 
vary  a  good  deal  and  may  be  intense  only  on  exertion.  The  external  temper- 
ature is  low.  Dyspn(i»a  on  exertion  and  cough  are  common  symptoms.  A 
great  increase  in  tlie  number  of  the  red  corpuscles  has  been  noted  by  Gibson 
and  by  Vaquoz.  In  a  case  of  Gibson's  there  were  above  eight  millions  of  red 
blood-corpuscles  to  the  cubic  millimetre.  The  children  rarely  thrive,  and  often 
display  a  lethargy  of  both  mind  and  body.  The  fingers  and  toes  are  clubbed 
<o  a  degree  rarely  met  with  in  any  other  affection.  The  cause  of  the  cyanosis 
has  been  much  discussed.    Morgagni  referred  it  to  the  general  congestion  of 
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the  venous  system  due  to  obstruction,  and  ilii>4  viitw  wat?  fiuppoHed  in  a  paper, 
one  of  the  ablest  that  hm  been  written  nn  the  subject,  by  Moreton  Stil!r 
Morrison'8  analysis  of  75  eai^es  of  congenital  heartMli^ed^e  sliowf*  that  cb* 
of  the  puhnonary  orifice  with  patency  nf  the  foramen  ovale  and  the  vmitrit  i 
septum  is  the  comlition  most  frc<|uen(ly  ai^sociated  with  eyanoHisi.  aiid  he  con* 
eludefi  that  the  deficient  aeration  of  the  blf>od  owing  to  diminished  lung  func- 
tion is  the  most  important  factor.    Another  view,  often  attributed  erroneously 
to  William  Hunter,  wat^  that  the  disc^ilnration  was  due  to  the  admixture  in  the 
heart  of  venous  and  arterial  hhMwl ;  hut  kvions  may  exist  which  permit  of  very 
free  mixture  withmit  prcnlucint^  cyanosis.    The  question  of  the  causi*  of  i'>-ani>- 
sis  really  can  not  be  c^nsiderf^l  as  settlwL     Variot  has  nH'cutly  made  ttie  -e-* 
gestion  that  the  cause  is  not  entirely  cardiac,  hut  i«  asH<K*iated  with  di^turli 
throuj^hout  the  whole  cireuhdnry  system,  and  |mrticularly  a  vas<i-motor  pai^    i 
and  malaeration  of  the  nnl  hlnnd -corpuscles. 

Diagnosis, — In  the  east*  of  children,  cyanosis,  with  or  without  enlargement 
of  the  heart,  and  the  existence  of  a  murmur  are  suflicicnt,  as  a  rule,  to  drter- 
mine  the  presence  of  a  (Xingcnital  heart-lesion.  The  cyan<>sis  givci*  lis  no  clew 
to  the  precise  nature  of  the  trouble,  as  it  is  a  symptom  common  to  m  'u, 
lesions  and  it  may  be  absent  in  certain  ccmditious.  The  murmur  in  njiuail;f 
gystolic  in  character.  It  is,  however,  not  always  present,  and  there  are  in- 
atjinces  on  record  of  complicatrHl  congimital  lesions  in  whieh  th**  '    it'nn 

showwt  normal  hcart-S4iunds.    In  two  or  thrcn?  instances  f*ctal  eu«l  .♦> 

be«*u  diagnosed  m  gravida  by  the  presence  of  a  rou*;h  syst«>lic  murfriur,  and  the 
condition  has  been  eorrol>oratctl  substHpient  to  the  birth  of  the  child.  Hyper- 
trophy is  prt»**ent  in  a  n^ajority  of  the  cases  of  congenital  defect.  The  fatal 
event  may  be  caused  by  abscess  of  the  brain.     It  is  ioi[  in  a  work  of 

this  sf)rt  in  enter  u|K>n  elaborate  details  in  dilTerentinl  H    ^  I^cIwch-u  the 

various  congenital  heart-lesions.  I  heie  abstract  the  coneladtona  of  Hoeh* 
singer : 

"  (0  In  childhood,  loud,  rough,  musical  heart-murmurs,  with  nortmil  «ir 
only  sligl^t  increase  in  the  heart -duluess,  rK'cur  only  in  cimgenital  hear* 
The  acquired  emh;)cardial  defects  with  loud  heart-murmurs  in  young  i  ..  .  :t 
are  almost  always  assoeiate^l  with  great  increase  in  the  heart -<lulne«Mi.  In  the 
transposition  of  the  large  arterial  trunks  there  may  be  no  eyanngis,  no  h^uirt- 
murmur,  and  an  absence  of  hypertropliy. 

"  (2)   In  young  children  heart-murmurs  witli  great  increase  in  the  rnr- 
disc  dulness  and  fef*ble  ap**x  beat  suggest  congenital  changi^.    The  increA'^i 
dulnesd  is  chiefly  of  the  right  heart,  whereas  the  left  is  only  slightly  aHcrMj 
On  the  other  hand,  in  the  at»f]uirc<l  endocarditis  in  childnm.  the  " 
chiefly  alfeetecl  and  the  ap+^x  lM?at  is  visible;  the  dilatation  of  lb« 
cornea  late  and  does  not  materially  change  the  incn^wd  strength  of  the  ap^ac 
beat. 

"  (3)  The  entire  abe^ence  of  murmurs  at  the  apex,  with  th#ir  eridenf  pn^ 
ence  in  the  region  of  the  auricles  and  over  llie  pulm«>miry  orili(*r%  in  always  an 
important  element  in  difTerential  diagno^i^.  and  prHnt-  rather  *«♦  m-otoiti  t1«f.<i>i 
or  pulmonary  stenosis  than  to  endocanliti*. 

**  (I)    An  abnormally  weak  MH^>nd  pulnmnic  ^ounrl 
tinet  systolic  murmur  is  a  syuiptorn  whii'ii  in  enrly  elh 
ejcplainiHl  l)y  the  assumption  of  a  tHmgenital  pulmonary  Rtcno«is,  and  poaiH<««4»i 
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therefore  an  importance  from  a  point  of  differential  diagnosis  which  is  not  to 
be  underestimated. 

"  (5)  Absence  of  a  palpable  thrill,  despite  lond  murmnrs  which  are  heard 
over  the  whole  praecordial  region,  is  rare  except  with  congenital  defects  in 
the  septum,  and  it  speaks  therefore  against  an  acquired  cardiac  affection. 

"  (6)  Loud,  especially  vibratory,  systolic  murmurs,  with  the  point  of 
maximum  intensity  over  the  upper  third  of  the  sternum,  associated  with  a 
lack  of  marked  symptoms  of  hypertrophy  of  the  left  ventricle,  are  very  impor- 
tant for  the  diagnosis  of  a  persistence  of  the  ductus  Botalli,  and  can  not  be 
explained  by  the  assumption  of  an  endocarditis  of  the  aortic  valve." 

Escherich  suggests  that  the  systolic  basic  murmur  heard  sometimes  in  the 
newborn,  particularly  if  premature,  may  originate  in  the  ductus  Botalli  before 
its  closure. 

Treatment. — The  child  should  be  warmly  clad  and  guarded  from  all  cir- 
cumstances liable  to  excite  bronchitis.  In  the  attacks  of  urgent  dyspnoea 
with  lividity  blood  should  be  freely  let.  Saline  cathartics  are  also  useful. 
Digitalis  must  be  used  with  care ;  it  is  sometimes  beneficial  in  the  later  stages. 
When  the  compensation  fails,  the  indications  for  treatment  are  those  of  valvu- 
lar disease  in  adults. 


C.   DISEASES  OF  THE  AETERIES. 

I.    DEGENEBATIONS. 

Patty  degeneration  of  the  intima  is  extremely  common,  and  is  seen  in 
the  form  of  yellowish- white  spots  in  the  aorta  and  larger  vessels.  Calcifica- 
tion of  the  arterial  wall  follows  fatty  degeneration  and  sclerosis,  and  is  asso- 
ciated with  atheromatous  changes.  It  occurs  in  the  intima  and  the  media. 
In  the  latter  it  produces  what  is  sometimes  known  as  annular  calcification, 
which  occurs  particularly  in  the  middle  coat  of  medium-sized  vessels  and 
may  convert  them  into  firm  tubes.    It  is  by  no  means  always  a  senile  change. 

Hyaline  degeneration  may  attack  either  the  larger  or  the  smaller  vessels. 
In  the  former  the  intima  is  converted  into  a  smooth,  homogeneous  sub- 
stance; this  is  commonly  an  initial  stage  of  arterio-sclerosis ;  here  it  is  a 
transformation  of  the  endothelial  lining.  Of  the  smaller  arteries  and  capil- 
laries hyaline  metamorphosis  is  oftenest  seen  in  the  glomeruli  of  the  kidneys. 
It  is  not  to  be  confounded  with  the  amyloid  change  which  is  prone  to  occur 
in  the  same  situation.  The  condition  is  variously  regarded  as  due  to  coagula- 
tion of  an  albuminous  fluid  and  hyaline  metamorphosis  of  leucocytes  or  of 
fibrin.    This  substance  reacts  like  the  last  with  Weigert's  fibrin  stain. 

n.    ABTEBIO-SCLEBOSIS    (Arterlo-capiUary  Fibrosia). 

The  conception  of  arterio-sclerosis  as  an  independent  affection — ^a  general 
disease  of  the  vascular  system — is  due  to  Gull  and  Sutton. 

Definition. — A  condition  of  thickening,  diffuse  or  circumscribed,  begin- 
ning in  the  intima,  consequent  upon  primary  changes  in  the  media  and  adven- 
titia,  but  later  involving  the  latter  two  coats.    The  process  leads,  in  the  larger 
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arteries*  to  what  h  known  as  atheroma  and  irj  endarleritm  defortimns,  and 

st»riausly  mterfereii  with  the  normal  functions  of  various  organs. 

Etiology. — Among  tlie  important  factors  in  cansing  arterio-sclerosifl  the 
fiiUowiug  may  ho  eoiisiderLHl : 

( 1 )  llyperivnsifm. — The  degree  of  pressure  maintained  in  the  cardio- 
vas4_'ular  hiyi^tom,  with  its  periodic  increat^e  with  each  systole,  has  an  im- 
portant influence  in  the  production  of  organic  changes  in  tta  walla.  The 
I ih Mid-pressure  varies  greaily  in  different  individuals,  and  in  the  same 
individual  under  varying  conditions.  There  are  |>cr^)ns  with  chronic  hypo- 
tension, perhap8  ast^ociated  with  h)wered  resistance  and  an  increased  sus- 
ceptibility io  infeetious  dii^^a^e.  In  asthenia  from  any  cause,  in  the  toxmnniaa 
of  typhoid  fever,  tnln/rculosii?,  and  many  infectious  disea^j*  the  vat^ular  ten- 
sion is  low.  An  inereas«3  in  the  tension  is  found  in  certain  chronic  disoa^*;!, 
such  as  gout»  and  in  the  various  forms  of  cardiac  and  renal  disease.  Much 
diversity  of  opinion  exists  as  to  the  relation  of  the  hypertension  to  the  struct 
tural  changes;  some  think  that  the  hypertension  is  secondary,  others,  notably 
AlUmtt,  contend  that  it  not  infrw|uently  exii^ts  primarily,  a  view  snbstantiatt^ 
by  the  recent  studies  in  pulse  tension.  There  hw  perilous  who  show  a  riiM^  iti 
hlood-pn*ssure  at  or  about  middle  life  w  ithout  discoverable  organic  diseasi\  and 
who  subsequently  t)ecome  subject  to  arterio-sclerofti.^  and  renal  diseitse 

(2)  As  an  involuiwn  pron^sn  arterio-sclen»sis  is  an  accompaniment  iji  old 
age,  and  is  the  expression  of  the  natural  wear  and  tear  to  which  the  tuties  are 
subjected.  Longevity  is  a  vascular  question,  which  lias  l>een  well  exprei>sal  in 
the  axiom  that  **  a  man  is  only  as  old  as  his  arteries/'  To  a  majority  of  men 
death  comes  primarily  or  secondarily  througli  this  portal  The  onset  of  what 
may  l>e  called  f physiological  arterio-sclerosis  dejicmls,  in  the  first  place,  n 
qnality  of  arterial  tissue   (vital  rubber)   which  the  individual   has  ii* 

and  secondly  upon  the  amount  of  wear  and  tear  to  which  he  lias  subjected  it* 
That  i\w  former  plays  a  most  important  ndf*  is  shown  in  the  cases  in  which 
arterio-sclerosis  sets  in  early  in  life  in  individuals  in  whom  none  of  the  reco^- 
uizj^  etiological  factors  can  l>e  found.  Thus,  for  instance,  a  man  of  twenty- 
eight  or  twenty-nine  nuiy  have  the  arteries  of  a  man  of  sixty,  and  a  man  of 
forty  may  pn^sent  vessels  as  much  <h^generate<l  as  they  should  W  at  dghty. 
Entire  families  sometimes  show  this  tendency  to  early  arterio-scleroeiid — a 
tendency  which  ran  not  be  explained  in  any  other  way  than  that  tn  the  makiv 
up  of  the  machine  bad  material  w*as  used  for  the  tubing.  More  commo&ty 
the  arterio-sclerosis  results  from  the  bad  use  of  goo^l  vessels. 

(3)  ChfQnic  Intoxications. — Alcohol,  lead,  and  gout  play  an  important 
role  in  the  causation  of  arterio-sclerosis,  although  the  pn>ci»*e  mode 

action  is  not  yet  very  clc^ar.    They  may  act,  as  Traulit*  suggests,  by  in 
the  jK^ripheral  re^jistMnce  in  the  smaller  vessels  and  in  this  wny  raising  the 
blood  tension,  or  possibly^  as  Bright  taught,  they  altrr  the  quality  of  the  bliiod 
and  render  more  difllcult  its  passage  through  the  eaf)illaries*.    The  obdervatioiii 
of  Cabot  have  thrown  doid»t  on  the  importance  of  alcohol  m  a  factor. 

The  poisons  of  the  acute  infections  may  produce  degenerative  cban|pr«  in 
the  media  and  advent itia.     Thayer  has  recently  called  attention  to  the  fi^ 

eney  of  arterial  changes  as  a  sequence  of  typhoid  fever. 
_      (4)   Si/philiA  is  one  of  the  most  important  single  causes.    There  is  a  local 
syphilitic  arteritis  most  commonly  seen  in  the  aorta — a  meaaortitis-^whkli 
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is  a  prime  factor  in  the  production  of  aneurism;  and  there  is  a  late  diffuse 
change,  comparable  to  the  parasyphilitic  lesions  in  the  nervous  system. 

(5)  Overeating, — I  am  more  and  more  impressed  with  the  part  played  by 
overeating  in  inducing  arterio-sclerosis.  .  There  are  many  cases  in  which  there 
is  no  other  factor.  George  Cheyne's  advice,  which  I  quote  at  page  463,  was 
never  more  needed  than  by  the  present  generation. 

(6)  The  stress  and  strain  of  modem  life. — There  are  men  in  the  fifth 
decade  who  have  not  had  syphilis  or  gout,  who  have  eaten  and  drunk  with 
discretion,  and  in  whom  none  of  the  ordinary  factors  are  present — ^men  in 
whom  the  arterio-sclerosis  seems  to  come  on  as  a  direct  result  of  a  high-pres- 
sure life. 

(7)  Overwork  of  the  muscles^  which  acts  by  increasing  the  peripheral  re- 
sistance and  by  raising  the  blood-pressure. 

(8)  Renal  Disease. — The  relation  between  the  arterial  and  kidney  lesions 
has  been  much  discussed,  some  regarding  the  arterial  degeneration  as  sec- 
ondary, others  as  primary.  There  are  two  groups  of  cases,  one  in  which  the 
arterio-sclerosis  is  the  first  change,  and  the  other  in  which  it  is  secondary  to 
a  primary  affection  of  the  kidneys. 

Morbid  Anatomy. — Thoma  divides  the  cases  into  primary  arterio-sclerosis, 
in  which  there  are  local  changes  in  the  arteries  leading  to  dilatation  and  a 
compensatory  increase  of  the  connective  tissue  of  the  intima;  secondary 
arterio-sclerosis,  due  to  changes  in  the  arteries  which  follow  increased  resist- 
ance to  the  blood-flow  in  the  peripheral  vessels.  This  increased  tension  leads 
to  dilatation  and  to  slowing  of  the  blood-stream  and  a  secondary  compensa- 
tory growth  of  the  intima. 

In  a  study  of  41  autopsies  upon  arterio-sclerotic  cases  from  my  wards. 
Councilman  follows  the  useful  division  into  nodular,  senile,  and  diffuse  forms. 

(a)  Nodular  Form. — In  the  circumscribed  or  nodular  variety  the  mac- 
roscopic changes  are  ver}'  characteristic.  The  aorta  presents,  in  the  early 
stages,  from  the  ring  to  bifurcation,  numerous  flat  projections,  yellowish  or 
yellowish- white  in  color,  and  situated  particularly  about  the  oriflces  of  the 
branches.  In  the  early  stage  these  patches  are  scattered  and  do  not  involve 
the  entire  intima.  In  more  advanced  grades  the  patches  undergo  atheromatous 
changes.  The  material  constituting  the  button  undergoes  softening  and  breaks 
up  into  granular  material,  consisting  of  molecular  debris — the  so-called 
atheromatous  abscess. 

In  the  circumscribed  or  nodular  arterio-sclerosis  the  primary  alteration 
consists  in  a  degeneration  or  a  local  infiltration  in  the  media  and  adven- 
titia,  chiefiy  about  the  vasa  vasorum.  The  affection  is  really  a  mesarteritis 
and  a  periarteritis.  These  changes  lead  to  the  weakening  of  the  wall  in  the 
affected  area,  at  which  spot  the  proliferative  changes  commence  in  the  intima, 
particularly  in  the  subendothelial  structures,  with  gradual  thickening  and  the 
formation  of  an  atheromatous  button  or  a  patch  of  nodular  arterio-sclerosis. 
The  researches  of  Thoma  have  shown  that  this  is  really  a  compensatory  proc- 
ess, and  that  before  its  degeneration  the  nodular  button,  which  post  mortem 
projects  beyond  the  lumen,  during  life  fills  up  and  obliterates  what  would 
otherwise  be  a  depression  of  the  wall  in  consequence  of  the  weakening  of  the 
media.  A  similar  process  goes  on  in  the  smaller  vessels,  and  in  any  one  of 
the  smaller  branches  it  can  be  readily  seen  on  section  that  each  patch  of  endar- 
55 
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teritis  corresponds  to  a  defect  in  the  media  and  often  t 
titia.     The  condition  is  one  which  may  lead  to  rap 
prcxiuction  of  an  aneurism,  particidarly  in  the  early 
ened  spot  is  thickened  and  streugthened  by  the  intima 

(b)  Senilk  ARTEiiio-sCLEitOfctis.^ — The  larger  artei 
tnons,  the  walls  thin  but  stiff,  and  often  converted 
gubendothclial  tissue  undergoes  degeneration  and  in  8| 
ing  the  so-callctl  atheromatous  abscesses,  the  contenti 
molecular  debris.  They  may  open  into  the  lumen,  w 
atheromatous  ulcers.  The  greater  portion  of  the  intii 
rough  calcareous  plates,  with  here  and  there  fissures 
upon  which  not  infrequently  white  thrombi  are  dep 
there  is  extreme  degeneration  of  the  coats,  particularl 
atrophy  of  the  liver  and  kidneys  usually  actMUupantea 
changes  are  common  in  other  organs.  The  heart  m\ 
necessarity  hypertrophied.  In  7  of  14  cases  of  CouncJ 
no  enlargement.    Brown  atrophy  is  common. 

(c)  Diffuse  AuTEino-scLKiiosis, — The  proce?>8  is 
the  aorta  and  its  branches,  in  the  former  usually,  bt 
ciated  with  the  nodular  form.  The  subjects  of  this  var 
aged  men,  Imt  it  may  occur  early.  Of  the  2T  in  Cou] 
ing  to  this  group  the  raajority  were  between  the  ages 
The  youngest  was  a  negro  of  twenty-three  and  the 
The  affection  is  very  prevalent  among  negroes;  less  tl 
whites,  whereas  the  ratio  of  colored  to  white  patients 
seven.  The  aiTection  is  met  with  in  strongly  built. 
Councilman  renuirks,  they  rarely  present  on  the  autopa 
anasarca  or,  if  tedenia  exists,  it  has  come  on  during  tl 
The  aorta  and  its  branches  are  more  or  less  dilatCKl,  1 
more  than  the  trunk.  The  intima  may  be  smooth  and  8 
to  the  naked  eye;  more  commonly  there  are  scatter© 
opiujue  white  color,  some  of  which  may  have  undergoni 
as  in  the  senile  form. 

Microscopically  in  the  several  forms  the  media 
line   changes,   involving   in   the  larger  arteries  both 
t4emcntg,  and  the  infima  presents  a  great  increase  in 
nective  tissue,  which  is  particularly  marked  opposite  ai 
eration  in  the  me^lia.     The  smfill  arteries — those  in 
pie — show  '''a  thickening  of  the  wall,  due  to  the  formj 
hyaline  tissue  within  the  muscular  coat.     This  tissue 
is  faintly  striated,  and  stains  a  light  brown  in  the  osmi 
ening  sol  of  ion.     In  many  of  the  smallest  vessels  notli 
elastic  lamina,  in  others  only  fragments  can  be  made 
served.  ,  .  ,  The  muscular  fibres  of  the  media  show  m 
Fatty  degeneration  of  the  cells  can  be  made  out  botl 
after  hardening  in  Flemming's  solution.     The  nuclei 
and  vacuoles  are  sometimes  seen  in  them.    In  some  ai 
have  almost  disappeared  and  the  media  is  changed  ijit< 
similar  to  that  in  the  thickened  intima"  (Councilman] 
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he  media  h  most  marked  in  the  smaller  arteries.  The  capillaries  are  thick- 
med,  particularly  those  of  the  glomeruli  of  the  kidneys,  which  are  often  oblit- 
erated and  involved  in  extensive  hyaline  degeneration. 

It  is  in  this  group  of  cases  that  the  heart  allows  the  most  important 
changes.  The  average  weight  in  the  ca^es  referred  to  was  over  450  grammes, 
ind  there  were  two  eases  in  which  without  valvular  disease  the  weight  was 
)Ter  800  grammes.  Fibrous  myocarditis  is  often  present,  particularly  when 
he  coronar}'  arteries  are  invohcd.  The  semilunar  valves  are  sometimes 
>paque  and  sclerotic,  and  may  be  incompetent.  The  kidneys  may  show  ex- 
len^ive  sclerosis,  but  in  many  cases  the  changes  are  so  slight  that  macroscop- 
CftJly  they  might  he  overlooked.  They  may  be  inereasetl  in  size.  The  capsule 
'ly  adherent,  the  surface  a  little  rough,  and  very  often  presents  atrophic, 
'•d  areas,  deep- red  in  color.     Increased  cMDnsistence  is  always  present. 

^VZ/Tt/^w  of  the  pulmonary  artery  is  met  with  in  all  conditions  which  for 
\  long  time  increase  the  tension  in  the  lesser  circulation,  particularly  in  mitral 
ralre  disease  and  in  emphysema,  Sometimes  ihe  sclerosis  reaches  a  high  grade 
md  is  accompanietl  with  aneurismal  dilatation  of  the  primar\'  and  secondary 
)ranches,  more  rarely  with  insufficiency  of  the  pulmonary  valve.  In  a  re- 
narkabie  ease  of  a  young  man  of  twenty-four,  reported  by  Romberg  from 
^^arschmann's  clinic,  the  pulmonary  arteries  were  involved  in  most  extensive 
urterio-sclerosis ;  the  main  branches  were  dilated,  and  the  smaller  branches 
rere  the  seat  of  the  most  extrume  sclerotic  changes.  On  the  other  hand,  the 
lorta  and  its  branches  were  normal  The  heart  was  greatly  hype rtrop hied,  and 
he  clinical  symptoms  were  those  of  a  congenital  heart  affection.  In  many 
Ases  of  arterio-selerosis  the  condition  is  not  confined  to  the  arteries,  but 
Extends  not  only  to  the  capillaries  but  also  to  the  veins,  and  may  properly  be 
erroed  an  angio-sclerosis. 

Sclerosis  of  the  veins — phhbo'Sdermi^ — is  not  at  all  an  uncommon  aceom- 
laniment  of  arterio-sclerosis.  It  is  seen  in  conditions  of  heightened  blood- 
irt'5S«ure,  as  in  the  portal  system  in  cirri losis  of  the  liver  and  in  the  pulmonary 
'ein^  in  mitral  stenosis.  The  atTecteil  vessels  are  usually  dilated,  and  the 
Qlima  shows,  aa  in  the  arteries,  a  compensatory  thickening,  which  is  particu- 
arly  marked  in  those  regions  in  which  the  media  is  thinned.  The  new- 
'omied  tissue  in  the  endoiihlchitis  may  undergo  hyaline  degeneration,  and  is 
ometimes  extensively  calcitiid.  In  a  case  of  fibroid  obliteration  of  the  portal 
rein  of  long  standing,  I  foimd  the  intima  of  the  greatly  dilated  gastric,  splenic, 
und  mesenteric  veins  extensively  calcified.  Without  existing  arterio-sclerosis 
he  peripheral  veins  may  be  sclerotic,  usually  in  conditions  of  debility,  but  not 
nfrequeutly  in  young  persons. 

Symptoms.— Inch KASKD  Tension. — The  pressure  with  which  the  blood 
lovs  in  the  arteries  depends  upon  tlie  degree  of  peripheral  resistance  and  the 
'orce  of  the  ventricular  contraction.     A  high-tension  pulse  may  exist  with 

e  little  arterio*sclerosis ;  but,  as  a  nde,  when  the  condition  has  been  |>er- 
nt,  the  sclerosis  and  high  tension  are  found  together.  On  the  other  hand  a 
•^rr  low  or  normal  tension  may  be  present  in  extremely  sclerotic  vessels.  The 
«6eiit  introduction  of  clinical  instruuMmts  for  measuring  blood-pressure  has 
mo6t  useful,  (Consult  the  work  of  T.  Janeway  on  Biood-Pressure,  1904.) 
Hypeetropht  op  the  Heaht. — In  consequenee  of  the  peripheral  resist- 
and  increased  work  the  left  ventricle  increases  in  size,  and  some  of  the 
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the  media  is  most  marked  in  the  smaller  arteries.  The  capillaries  are  thick- 
ened, particularly  those  of  the  glomeruli  of  the  kidneys,  which  are  often  oblit- 
erated and  involved  in  extensive  hyaline  degeneration. 

It  is  in  this  group  of  cases  that  the  heart  shows  the  most  important 
changes.  The  average  weight  in  the  cases  referred  to  was  over  450  grammes, 
and  there  were  two  cases  in  which  without  valvular  disease  the  weight  was 
over  800  grammes.  Fibrous  myocarditis  is  often  present,  particularly  when 
the  coronary  arteries  are  involved.  The  semilunar  valves  are  sometimes 
opaque  and  sclerotic,  and  may  be  incompetent.  The  kidneys  may  show  ex- 
tensive sclerosis,  but  in  many  cases  the  changes  are  so  slight  that  macroscop- 
ically  they  might  be  overlooked.  They  may  be  increased  in  size.  The  capsule 
is  usually  adherent,  the  surface  a  little  rough,  and  very  often  presents  atrophic, 
depressed  areas,  deep-red  in  color.    Increased  consistence  is  always  present. 

Sclerosis  of  the  pulmonary  artery  is  met  with  in  all  conditions  which  for 
a  long  time  increase  the  tension  in  the  lesser  circulation,  particularly  in  mitral 
valve  disease  and  in  emphysema.  Sometimes  the  sclerosis  reaches  a  high  grade 
and  is  accompanied  with  aneurismal  dilatation  of  the  primary  and  secondary 
branches,  more  rarely  with  insufficiency  of  the  pulmonary  valve.  In  a  re- 
markable case  of  a  young  man  of  twenty-four,  reported  by  Romberg  from 
Curschmann's  clinic,  the  pulmonary  arteries  were  involved  in  most  extensive 
arterio-sclerosis ;  the  main  branches  were  dilated,  and  the  smaller  branches 
were  the  seat  of  the  most  extreme  sclerotic  changes.  On  the  other  hand,  the 
aorta  and  its  branches  were  normal.  The  heart  was  greatly  hypertrophied,  and 
the  clinical  symptoms  were  those  of  a  congenital  heart  affection.  In  many 
cases  of  arterio-sclerosis  the  condition  is  not  confined  to  the  arteries,  but 
extends  not  only  to  the  capillaries  but  also  to  the  veins,  and  may  properly  be 
termed  an  angio-sclerosis. 

Sclerosis  of  the  veins — phlebO'Sclerosis — is  not  at  all  an  uncommon  accom- 
paniment of  arterio-sclerosis.  It  is  seen  in  conditions  of  heightened  blood- 
pressure,  as  in  the  portal  system  in  cirrhosis  of  the  liver  and  in  the  pulmonary 
veins  in  mitral  stenosis.  The  affected  vessels  are  usually  dilated,  and  the 
intima  shows,  as  in  the  arteries,  a  compensatory  thickening,  which  is  particu- 
larly marked  in  those  regions  in  which  the  media  is  thinned.  The  new- 
formed  tissue  in  the  endophlebitis  may  undergo  hyaline  degeneration,  and  is 
sometimes  extensively  calcified.  In  a  case  of  fibroid  obliteration  of  the  portal 
vein  of  long  standing,  I  found  the  intima  of  the  greatly  dilated  gastric,  splenic, 
and  mesenteric  veins  extensively  calcified.  Without  existing  arterio-sclerosis 
the  peripheral  veins  may  be  sclerotic,  usually  in  conditions  of  debility,  but  not 
infrequently  in  young  persons. 

Symptoms. — Increased  Tension. — The  pressure  with  which  the  blood 
flows  in  the  arteries  depends  upon  the  degree  of  peripheral  resistance  and  the 
force  of  the  ventricular  contraction.  A  high-tension  pulse  may  exist  with 
very  little  arterio-sclerosis;  but,  as  a  rule,  when  the  condition  has  been  per- 
sistent, the  sclerosis  and  high  tension  are  found  together.  On  the  other  hand  a 
very  low  or  normal  tension  may  be  present  in  extremely  sclerotic  vessels.  The 
recent  introduction  of  clinical  instruments  for  measuring  blood-pressure  has 
been  most  useful.    (Consult  the  work  of  T.  Janeway  on  Blood-Pressure,  1904.) 

Hypertrophy  op  the  Heart. — In  consequence  of  the  peripheral  resist- 
ance and  increased  work  the  left  ventricle  increases  in  size,  and  some  of  the 
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\nmiHi  fixamfilfM  of  nimple  hypertrophy  occur  in  this  condition.  The  cham- 
iMjr  rimy  Iw  littU;,  if  at  all,  dilated.  The  apex  beat  is  dislocated  in  advanced 
TttHifH  an  inch  or  moni  l)cyond  the  nipple  line.  The  impulse  is  heaving  and 
fon'il)l«.    TIhj  aortic  Hccjond  Kound  is  clear,  ringing,  and  accentuated. 

Till?  early  MyinptoniK  arc  interesting.  Stengel  has  called  attention  to  the 
pallor,  and  thrro  may  bo  dyspeptic  symptoms.  It  is  remarkable  with  what 
rapitlily  tho  dim^iM*  may  progresft.  I  have  known  the  peripheral  arteries  to 
niittvn  and  grow  old  in  a  couple  of  years. 

Tho  combination  of  heightened  blood-pressure,  a  palpable  thickening  of 
tin*  artoritw,  hy|H'rtrophy  of  the  left  ventricle,  and  accentuation  of  the  aortic 
w»<«ond  Mound  an»  signs  pathognomonic  of  arterio-sclerosis.  From  this  period 
of  c^lalilirthmcnt  the  courst*  of  the  disease  may  be  ver}'  varied.  For  years 
the  pntitMii  may  have  good  health,  and  Ik*  in  a  condition  analogous  to  that 
t»f  a  |M«r8<»n  with  a  woll-comjH*nsatiHl  valvular  lesion.  There  may  be  no  renal 
Mymplt>ms,  or  then*  may  bo  the  passage  of  a  larger  amount  of  urine  than 
ntJrnuil,  with  transient  albuminuria,  and  now  and  then  hyaline  tube-cast?. 
Tho  Hiil>Ht\jm'nt  history  is  oxtraonlinarily  diverse,  depending  upon  the  vas- 
iMilar  torritory  in  which  tho  sclerosis  is  most  advanced,  or  upon  the  accidents 
which  art*  so  liable  to  happen,  and  tho  symptoms  may  be  cardiac,  cerebral. 
n^UttK  oto. 

(\)  (\m/iii(\ — Tho  involvement  of  the  eoronar}-  arteries  may  lead  to  th*» 
various  symptoms  alr^^ady  referred  to  under  that  section — thrombt>?i«  with 
sudden  death,  tibn>id  dogi^neration  of  the  heart,  aneurism  of  the  heart,  np- 
tur\\  and  angina  jHvtoris.  Angina  pectoris  is  not  uncommon,  and  the  orsrazuc 
variety  is  alnu^t  always  ass<x*iatt\l  with  arterio-sclerosis.  A  seo^nd  impor- 
tant grvnip  of  cariliao  symptoms  rosults  fn>m  the  dilatation  which,  dndlly  rer? 
tho  Ivttor  of  tho  huvrtn>phv.  The  patient  then  presents  all  the  *7mT?"ot:i? 
of  oaixltav  insur^Vioiuy — ^hsptivva,  svaa'v  urine,  and  verv  ?tteii  -jerrru.-  -r^-i- 
jUvUtJi.  It*  tho  cast*  lias  vVTve  v.r.der  •'•^st^rva'-oti  for  the  rirst  time  the  :l_z.:.:al 
piotur\»  ?s  t!»at  of  oltrv^tr.c  va'.Milar  d:<ea<e.  a::. I  'he  existence  o:  i  l.:;i.:  :1.:t-j:^: 
!!iur»!'iir  at  tliv  a:v\  :::av  thr«^u  the  practit:  ner  :f  his  juari.  Mjjiv  jat^tt^ 
torii*.:tid!o  r.\  :\\\<  wav. 
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autopsy,  and  the  condition  is  practically  that  of  contracted  kidney.  It  is  seen 
in  a  typical  manner  in  the  senile  form,  and  not  infrequently  develops  early  in 
life  as  a  direct  sequence  of  the  diffuse  variety.  It  is  often  difficult  to  decide 
clinically  (and  the  question  is  one  upon  which  good  observers  might  not  agree 
in  a  given  case)  whether  the  arterial  or  the  renal  disease  has  been  primary. 

(4)  Among  other  events  in  arterio-sclerosis  may  be  mentioned  gangrene 
of  the  extremities,  due  either  directly  to  endarteritis  or  to  the  dislodgment  of 
thrombi.     Sudden  transient  paralysis  may  occur. 

(5)  Intermittent  lameness  or  claudication,  the  dysbasia  angio-sclerotica  of 
Erb,  the  crural  angina  of  Walton,  is  seen  most  frequently  in  connection  with 
arterio-sclerosis.  In  the  horse,  in  which  the  intermittent  lameness  was  first 
described  by  Bouley,  verminous  aneurisms  are  present  in  the  iliac  arteries.  In 
man  Charcot  described  the  condition  in  1856  in  an  old  soldier  who  was  not 
able  to  walk  for  more  than  a  quarter  of  an  hour  without  severe  cramps  in  the 
legs.  The  post  mortem  showed  a  traumatic  aneurism  of  one  iliac  artery.  The 
loss  of  function  and  the  pain  in  the  muscles  were  due  to  the  relative  ischemia. 
Erb  has  shown  that  intermittent  lameness  is  not  at  all  infrequent,  particularly 
among  private  patients,  only  2  of  his  45  cases  not  coming  in  this  class.  Of 
127  cases  there  were  only  7  in  women.  Hebrews  seem  more  frequently  affected. 
Syphilis,  alcohol,  and  tobacco  are  common  factors.  Muscular  weakness  after 
exertion  or  complete  disability,  numbness,  tingling,  and  paraesthesia  of  various 
forms  are  the  common  symptoms.  Pulsation  may  be  absent  in  the  dorsal 
arteries  of  the  feet  and  the  vessels  are  sclerotic.  Vaso-motor  changes  may  be 
present,  and  in  the  dependent  position  the  feet  and  legs  become  deeply 
congested. 

Treatment. — In  the  late  stages  the  conditions  must  be  treated  as  they 
arise  in  connection  with  the  various  viscera.  In  the  early  stages,  before  any 
local  symptoms  are  manifest,  the  patient  should  be  enjoined  to  live  a  quiet, 
well-regulated  life,  avoiding  excesses  in  food  and  drink.  It  is  usually  best  to 
explain  frankly  the  condition  of  affairs,  and  so  gain  his  intelligent  co-opera- 
tion. Special  attention  should  be  paid  to  the  state  of  the  bowels  and  urine, 
and  the  secretion  of  the  skin  should  be  kept  active  by  daily  baths.  Alcohol 
in  all  forms  should  be  prohibited,  and  the  food  should  be  restricted  to  plain, 
wholesome  articles.  The  use  of  mineral  waters  or  a  residence  every  year  at 
one  of  the  mineral  springs  is  usually  serviceable.  If  there  has  been  a  syphilitic 
history  an  occasional  course  of  iodide  of  potassium  is  indicated,  indeed,  even 
in  the  non-syphilitic  cases  it  seems  to  do  good,  and  whenever  the  blood-pres- 
sure is  high  nitroglycerin  or  the  sodium  nitrite  may  be  given. 

In  cases  which  come  under  observation  for  the  first  time  with  dyspncBa, 
slight  lividity,  and  signs  of  cardiac  insufficiency,  venesection  is  indicated.  In 
some  instances,  with  very  high  tension,  striking  relief  is  afforded  by  the 
abstraction  of  20  ounces  of  blood. 

m.    ANEUBISM. 

The  following  forms  of  aneurism  are  usually  recognized: 
(a)  The  true,  in  which  the  sac  is  formed  of  one  or  more  of  the  arterial 
coats.    This  may  be  fusiform,  cylindrical,  or  cirsoid  (in  which  the  dilatation 
is  in  an  artery  and  its  branches),  or  it  may  be  circumscribed  or  sacculated. 
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Aneurisms  are  usuallj  fusiform,  resulting  from  uniform  dilatation  of  tk 
vessel,  or  saccular. 

(h)  The  false  aneurism,  in  which  there  is  nipture  of  all  the  coats,  and 
the  blood  is  free  (or  circumscribed)  in  the  t issuers. 

(c)  The  dissect  in  g  aneurism,  which  rcjiults  from  injury  or  laceration  of 
the  internal  coat.     The  blood  dissects  between  the  layers;  hence  the 
dissecting  aneurism.    This  occurs  usually  in  the  aorta,  and  may  last  foryein» 
forming  when  complete  a  double  tube — the  so-called  double  aort«. 

(d)  Arierio'Venous  aneurism  results  when  a  communication  is  establi^M 
between  an  artery  and  a  vein.  A  sac  may  intervene,  in  which  case  we  hatif 
w^hat  is  called  a  varicose  aneurism ;  but  in  many  cases  the  communicatiou  is 
direct  and  the  chief  change  is  in  the  vein,  which  is  dilated,  tortuous,  and  pttl- 
sating,  the  condition  l>eing  ternied  an  aneurismal  varix. 

Etiology  and  Pathology. — An  aneurism  is  an  accident  in  connection  wii 
disease  of  the  vessel  wall  leading  to  w^eakness  and  conse(|uent  dilatation,  or 
to  rupture.  While  the  ordinary  arterio-sclerosis  may  lead  to  aneurigm^  tiki 
great  majority  of  the  ca^es  result  from  the  aortitis  associated  with  syphilk 
which  leads  to  Inss  of  elastieity  and  local  rupture.  The  incidence  of  aortie 
aneurism  is  in  the  third  and  fourth  decadesi,  earlier  than  the  common  {arm 
of  artcTiO'Sclcrosis.  Aneurisms  arise  then:  (a)  By  the  gradual  diffmi  St 
ieniitm  of  the  arterial  coats,  which  have  been  weakened  by  arterio-sclerofiii» 
particularly  in  its  early  stages,  before  compensatory  endarteritis  develops.  Tht 
arch  of  the  aorta  is  often  dilated  in  this  way  so  as  to  form  an  irn*^ir 
aneurism. 

(b)  In  conset]uence  of  circumscribed  loss  of  resisting  power  in  the  meiii 
and  adventitia,  there  is  a  laceration  or  rupture  of  the  intima*  If  small  tiw 
leads  to  a  local  bulging  and  the  gradual  production  of  a  sac;  if  large  \l  mij 
form  a  dissecting  aneurism,  splitting  the  coats;  or  the  transverse  tear  miT 
heal  completely,  leaving  a  large  scar.  In  a  case  of  Daland*s  there  wa*  jvA 
above  the  aortic  valves  an  old  transverse  tear  of  the  intima,  extending  ahwrf 
the  entire  circumference  of  the  vessel.  Sclerosis  of  the  media  and  adreotitii 
had  taken  place  and  the  process  was  evidently  of  some  standing.  Ad  oA 
or  more  above  it  was  a  fresh  transverse  tear  (or  rather  cut.  as  the  edgd***^ 
as  sharp  as  if  cut  with  a  razor)  which  had  produced  a  dissecting  aneorisn. 
This  process  is  by  no  means  uncommon,  and  occuj^  chiefly  in  the  aortic  iith. 
very  often  in  'vessels  with  smooth  intima. 

(c)  Embolic  Aneurism.— When  an  embolus  has  lodged  in  a  vessel  oi 
permanently  plugged  it,  aneurismal  dilatation  may  follow  on  the  pToximai  wk 
The  embolus  itself,  if  a  calcified  fragment  from  a  valve,  may  lacerate  the 
or  if  infected  may  produce  inflammation  and  softening, 

(d)  Mifeotif  Anfurlsm, — The  importance  of  this  form  has  been 
considered  by   Eppinger  in  his  exhaustive  monograph.     The  occrn 
multiple  aneurisms  in  malignant  endocarditis  has  been  obsenred  by  *»trf 
WTiters.     Probably  the  first  case  in  which  t!ie  mycotic  nature  was 
was  one  which  occurred  at  the  Montreal  General  Hospital  and  is 
full  in  my  lectures  on  malignant  endocarditis.     In  addition  to  the 
of  the  valves  there  were  four  aneurisms  of  the  arch,  of  which  one  was  liaje 
saccular,  and  three  w^ere  not  bigger  than  cherries.     An  extensiTe  grottfc' 
micrococci  was  present. 
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A  form  of  parasitic  aneurism  which  occurs  with  great  frequency  in  the 
meaenteric  arteries  of  the  horse  is  due  to  the  development  of  the  Strongtjlus 
firmattis. 

Thoma  has  described  a  "  fradion  '*  aneurism  of  the  concavit}'  of  the  arch 
at  tlie  point  of  insertion  of  the  remnant  of  the  ductus  BotalU  (Virchow's 
Archiv,  Bd.  U2), 

And,  lastly,  there  are  cases  in  which  without  any  definite  cause  there  is 
a  tendency  to  tlie  oecurrence  of  aneurisms  in  various  parts  of  the  body.  A 
ri*markable  instance  of  it  in  our  profession  was  afforded  by  the  brilliant 
Thomas  King  Chambers,  who  first  had  an  aneurism  in  the  ieft  popliteal  artery, 
eleven  years  subse([ucntly  an  aneurism  in  the  right  leg  which  was  cured  by 
pressure,  and  finally  aneurisms  of  the  carotid  arteries. 

Incidence  of  Aneurism.— ^At  St.  Rartholomew's  Hospital  during  thirty 
years  there  were  631  cases  of  aneurism.  In  4(>8  tlie  disease  affected  the  aorta, 
in  80  the  popliteal,  in  21  the  femoral,  in  H  the  subclavian,  in  8  the  carotid, 
in  6  the  external  iliac  artery  (Oswald  A.  Browne). 


Aneurism  of  the  Thoracic  Aorta. 


I  The  causes  which  favor  arterio-scleroeis  prevail  in  aortic  aneurism,  par- 

I  ticularly  syphilis  and  overwork.  The  greatest  danger  prol>ably  is  in  strong 
I  mu«?ular  men  with  commencing  degenerative  processes  in  the  arteries,  the  re- 
fc^anlt  of  aortitis,  who  during  a  sudden  muscular  exertion  are  liable  to  lacerate  the 
HfeMats,  the  intima  not  yet  tjeing  strengthened  by  compensatory  thickening  over 
^^B  spot  of  mesarteritis.  Aneurisms  of  the  thoracic  aorta  are  of  two  main  t}^pes 
^^— the  diffuse  dilatation  and  the  saccular.  The  former  is  most  common  in  the 
arch,  hut  the  entire  tiibo  may  be  involved.  The  saccular  variety  is  the  most 
fr^juent  ehnically;  the  dilfuse  form  it*  often  overlooked.  The  saccular 
aneurism  may  be  small  and  situated  just  above  the  aortic  ring.  Others  form 
large  tumors  which  project  externally  and  occupy  a  large  portion  of  the  upper 
thorax,  Sraall  sacs  from  the  descending  portion  of  the  arch  may  compress  the 
trachea  or  the  bronchi.  In  the  thoracic  portion  the  sac  may  erode  the  vertebnp 
or  ^ow  into  the  pleural  cavity  and  compress  the  lung.  It  may  grow  through 
the  nh}^  and  appear  in  the  back. 

Symptoms. — The  chief  inflnenee  of  an  aneurism  is  manifested  in  what  are 
Imown  as  pressure  effects.  In  the  absence  of  these  an  aneurism  may  attain  a 
large  size  witliout  producing  symptoms  or  seriously  interfering  with  the  cir- 
culation. Indeed,  a  usefnl  clinical  subdivision  as  given  by  Bramwell  is  into 
three  groups — aneurisms  which  are  entirely  latent  and  give  no  physical  signs; 
aneurisms  which  present  signs  of  intratlioracic  pressure,  although  it  is  difllcult 
or  impossible  to  determine  the  nature  of  the  lesion  producing  the  pressure; 
and,  lastly,  aneurisms  which  produce  distinct  tumors  with  well-marked  pres- 
«tirr  symptoms  and  external  signs,  Broadbent  makes  another  useful  division 
into  aneurism  of  symptoms  and  aneurism  of  physical  signs.  It  is  perhaps 
^  bett  to  consider  aneurisms  of  the  aorta  according  to  the  situation  of  the  tumor. 
^B  (a)  AxEURisiis  OF  THE  AscENDiKo  Portion  of  the  Arch.— When  Just 
V%tKiTe  the  sinuses  of  Valsalva  they  are  often  small  and  latent,  Hupture  usually 
W  tikes  place  into  the  pericardium,  causing  instant  death.  Above  the  sinuses^ 
I      along  the  convex  border  of  the  ascending  part,  aneurism  frequently  arises^ 
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and  may  grow  to  a  large  size,  either  passing  out  into  the  right  pleura  or 
forward,  pointing  at  the  second  or  third  interspace,  eroding  the  ribs  and  ster- 
nam,  and  producing  large  external  tumors.  In  this  situation  the  sac  is  liable, 
indeed,  to  compress  the  superior  vena  cava,  causing  engorgement  of  the  ves- 
sels of  the  head  and  arm,  sometimes  compressing  only  the  subclavian  vein,  and 
causing  enlargement  and  oedema  of  the  right  arm.  Perforation  may  take  place 
into  the  superior  vena  cava,  of  which  accident  Pepper  and  GriflBth  have  col- 
lected 29  cases.  In  rare  instances,  when  the  aneurism  springs  from  the  con> 
cave  side  of  the  vessels,  the  tumor  may  appear  to  the  left  of  the  sternum. 
Large  aneurisms  in  this  situation  may  cause  much  dislocation  of  the  heart, 
pushing  it  down  and  to  the  left,  and  sometimes  compressing  the  inferior  vena 
cava,  and  causing  swelling  of  the  feet  and  ascites.  The  right  recurrent  laryn- 
geal nerve  is  often  compressed.  The  innominate  artery  is  rarely  involved. 
Death  commonly  follows  from  rupture  into  the  pericardium,  the  pleura,  or 
into  the  superior  cava;  less  commonly  from  rupture  externally,  sometimes 
from  syncope. 

(b)  Aneurisms  of  the  Transverse  Arch. — ^The  direction  of  their 
growth  is  most  commonly  backward,  but  they  may  grow  forward,  erode  the 
sternum,  and  produce  large  tumors.  The  tumor  presents  in  the  middle  line 
and  to  the  right  of  the  sternum  much  more  often  than  to  the  left,  which 
occurred  in  only  4  of  35  aneurisms  in  this  situation  (0.  A.  Browne).  Even 
when  small  and  producing  no  external  tumor  they  may  cause  marked  pressure 
signs  in  their  growth  backward  toward  the  spine,  involving  the  trachea  and 
the  oesophagus,  and  giving  rise  to  cough,  which  is  often  of  a  paroxysmal  char- 
acter, and  dysphagia.  The  left  recurrent  laryngeal  is  often  involved  in  its 
course  round  the  arch.  A  small  aneurism  from  the  lower  or  posterior  wall 
of  the  arch  may  compress  a  bronchus,  inducing  bronchorrhoea,  gradual  bron- 
chiectasy,  and  suppuration  in  the  lung — a  process  which  by  no  means  infre- 
qu^itly  causes  death  in  aneurism,  and  a  condition  which  at  the  Montreal  Gen- 
eral Hospital  we  were  in  the  habit  of  terming  aneurismal  phthisis.  Ck>ca- 
sionally  enormous  aneurisms  arise  in  this  situation,  and  grow  into  both  pleurap, 
extending  between  the  manubrium  and  the  vetebrae ;  they  may  persist  for  years. 
The  sac  may  be  evident  at  the  sternal  notch.  The  innominate  artery,  less  com- 
monly the  left  carotid  and  subclavian,  may  be  involved  in  the  sac.  and  the 
radial  or  carotid  pulse  may  be  absent  or  retarded.  Pressure  on  the  sym- 
pathetic may  at  first  cause  dilatation  and  subsequently  contraction  of  the 
pupil.    Sometimes  the  thoracic  duct  is  compressed. 

The  ascending  and  transverse  portions  of  the  arch  are  not  infrequently 
involved  together,  usually  without  the  branches;  the  tumor  grows  upward, 
or  upward  and  to  the  right. 

(c)  .Aneurisms  of  the  Descending  Portion  of  the  Arch. — It  is  not 
infrequently  the  traction  aneurism  of  Thoma.  The  sac  projects  to  the  left 
and  backward,  and  often  erodes  the  vertebrae  from  the  third  to  the  sixth 
dorsal,  causing  great  pain  and  sometimes  compression  of  the  spinal  cord. 
Dysphagia  is  common.  Pressure  on  the  bronchi  may  induce  bronchiectasy. 
with  retention  of  secretions,  and  fever.  A  tumor  may  appear  externally  in 
the  region  of  the  scapula,  and  here  attain  an  enormous  size.  Death  not  infre- 
quently occurs  from  rupture  into  the  pleura,  or  the  sac  may  grow  into  the 
lung  and  cause  haemoptysis. 
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(d)  Anetjbisms  op  the  Descending  Thoracic  Aorta. — The  larger  num- 
ber occur  close  to  the  diaphragm^  the  sac  lying  upon  or  to  the  left  of  the  bodies 
of  the  lower  dorsal  vertebrae,  which  are  often  eroded.  They  are  frequently 
latent,  and  are  often  overlooked;  pulmonary  and  pleural  symptoms  are 
common.  Pain  in  the  back  is  severe;  dysphagia  is  not  infrequent.  The 
sac  may  reach  an  enormous  size  and  form  a  subcutaneous  tumor  in  the 
left  back. 

Physical  Signs. — Inspection. — A  good  light  is  essential ;  cases  are  often 
overlooked  owing  to  a  hasty  inspection.  The  face  is  often  suffused,  the  con- 
junctivae injected,  and  veins  of  the  chest  and  of  one  arm  engorged.  One 
pupil  may  be  enlarged.  In  many  instances  inspection  is  negative.  On  either 
side  of  the  sternum  there  may  be  abnormal  pulsation,  due  to  dislocation  of  the 
heart,  to  deformity  of  the  thorax,  or  to  retraction  of  the  lung.  The  aneurismal 
pulsation  is  usually  above  the  level  of  the  third  rib  and  most  commonly  to  the 
right  of  the  sternum,  either  in  the  first  or  second  interspace.  It  may  be  only  a 
diffuse  heaving  impulse  without  any  external  tumor.  Often  the  impulse  is 
noticed  only  when  the  chest  is  looked  at  obliquely  in  a  favorable  light.  When 
the  innominate  is  involved  the  throbbing  may  pass  into  the  neck  or  be  appar- 
ent at  the  sternal  notch.  Posteriorly,  when  pulsation  occurs,  it  is  most  com- 
monly found  to  the  left  of  the  spine.  An  external  tumor  is  present  in  many 
cases,  projecting  either  through  the  upper  part  of  the  sternum  or  to  the 
right,  sometimes  involving  the  sternum  and  costal  cartilages  on  both  sides, 
forming  a  swelling  the  size  of  a  cocoa-nut  or  even  larger.  The  skin  is  thin, 
often  blood-stained,  or  it  may  have  ruptured,  exposing  the  laminae  of  the  sac. 
The  apex  beat  may  be  much  dislocated,  particularly  when  the  sac  is  large. 
It  is  more  commonly  a  dislocation  from  pressure  than  from  enlargement  of 
the  heart  itself. 

Palpation. — The  area  and  degree  of  pulsation  are  best  determined  by  pal- 
pation. When  the  aneurism  is  deep-seated  and  not  apparent 'externally,  the 
bimanual  method  should  be  used,  one  hand  upon  the  spine  and  the  other  on 
the  sternum.  There  may  be  only  a  diffuse  impulse.  When  the  sac  has  per- 
forated the  chest  wall  the  impulse  is,  as  a  rule,  forcible,  slow,  heaving,  and 
expansile,  and  has  the  same  qualities  as  a  forcible  apex  beat.  The  resistance 
may  be  very  great  if  there  are  thick  laminae  beneath  the  skin;  more  rarely 
the  sac  is  soft  and  fluctuating.  The  hand  upon  the  sac,  or  on  the  region  in 
which  it  is  in  contact  with  the  chest  wall,  may  feel  a  diastolic  shock,  often 
of  great  intensity,  which  forms  one  of  the  valuable  physical  signs  of  aneurism. 
A  systolic  thrill  is  sometimes  present,  not  so  often  in  saccular  aneurisms  as 
in  the  dilatation  of  the  arch.  The  pulsation  may  sometimes  be  felt  in  the 
suprasternal  notch. 

Percussion. — The  small  and  deep-seated  aneurisms  are  in  this  respect  nega- 
tive. In  the  larger  tumors,  as  soon  as  the  sac  reaches  the  chest  wall,  there  is 
produced  an  area  of  abnormal  dulness,  the  position  of  which  depends  upon 
the  part  of  the  aorta  affected.  Aneurisms  of  the  ascending  arch  grow  forward 
and  to  the  right,  producing  dulness  on  one  side  of  the  manubrium ;  those  from 
the  transverse  arch  produce  dulness  in  the  middle  line,  extending  toward  the 
left  of  the  sternum,  while  aneurisms  of  the  descending  portion  most  com* 
monly  produce  dulness  in  the  left  interscapular  and  scapular  regions.  The 
percussion  note  is  flat  and  gives  a  feeling  of  increased  resistance. 
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nltation, — Adveotitioiia  sounds  are  not  always  ta  be  beanL  Etch  in 
a  !arge  sac  there  may  be  no  murmur.  Much  depends  upon  the  thickneaa  ol  the 
laifiiu^  of  glirin.  An  important  sign,  particularly  if  heard  orer  a  doll  repanp 
lA  a  riogiitg;  accentuated  second  sound,  a  phenomenon  rarely  mussed  in  large 
aneurij$md  of  the  aortic  arch.  A  systolic  murmur  may  be  present ; 
a  doubie  murmur^  in  which  ca^  the  diastolic  bruit  is  usually  doe  to 
ciated  aortic  iui^ufBciency.  The  systolic  murmur  alone  id  of  little  mamcDt  in 
the  diagno6i^  of  an  aoeuriBmal  sac.  A  continuous  humming-top  murmur  with 
systolic  intensification  is  heard  when  the  aneurism  communicates  with  the 

Irena  cava  or  (he  pulmonary  artery.     With  the  single  stethoscope  the  ahock  of 

rthe  impulse  with  the  ftrnt  sound  is  sometimes  very  marked. 

Among  other  physieal  signs  of  importance  are  retardation  of  the  puUe 
in  the  arteries  beyond  the  aneurism,  or  in  those  iuTolved  in  the  sac  There 
may,  for  inj*tance,  be  a  marked  difference  between  the  right  and  left  radial, 

.both  in  volume  and  tima  A  physical  sign  of  large  thoracic  aneurism,  whkdi 
I  have  not  seen  referred  to,  is  obliteration  of  the  pulse  in  the  abdominal  aorta 
and  its  branches.  My  attention  was  called  to  thiB  in  a  patient  who  was 
statal  to  liave  aortic  insufficiency.  There  was  a  well-marked  diastolic  murmur, 
but  in  the  femorals  and  in  the  aorta  I  was  surprised  to  find  no  trac^e  of  pul- 

isatian,  and  not  the  slightest  throbbing  in  the  abdominal  aorta  or  in  the  per- 
ipheral arteries  of  the  leg.  The  circulation  was,  however,  unimpainDd  in  them 
and  there  was  no  dilatation  of  the  veins.  Attracted  by  this,  I  then  made  a 
careful  examination  of  the  patient's  hack,  when  the  circumstance  waa  dia- 
covered^  which  neither  the  patient  himself  nor  any  of  his  physicians  oad 
noticed^  that  he  had  a  very  large  area  of  pulsation  in  the  left  scapular  region* 
The  sac  probably  was  large  enough  to  act  as  a  reservoir  annihilating  the 
triciilar  systole,  and  converting  the  intermittent  into  a  continuous  stream,  i 

The  iracheai  tuggituj.  a  valuable  sign  in  deep-seated  aneurisms,  waa  di^ 
scrilxil  by  Surgeon-Major  Oliver,  and  was  specially  studied  by  my  colleagnofi 
Hoss  and  MacE>onnelJ  at  the  Montreal  General  Hospital.  Oliver  gives  Htm 
following  directions:  "  Place  the  patient  in  the  erect  position,  and  direct  him 
to  close  his  mouth  and  elevate  his  chin  to  almost  the  full  extent:  then  grasp 
the  cricoid  cartilage  l>etween  the  finger  and  thumb,  and  use  steady  and  gentle 
upward  pressure  on  it,  when,  if  dilatation  or  aneurism  exists,  the  pul^mtton 
of  the  aorta  will  be  distinctly  felt  transmitted  through  the  trachea  to  the 
hand.*''  On  several  occasions  I  have  knowTi  this  tn  be  a  sign  of  great  value  in 
the  diagnosis  of  deep-seated  aneurisms.  1  have  never  felt  it  in  tumors,  or  in 
the  extnune  dynamic  dilatation  of  aortic  insufficiency.  It  may  be  visible  in 
the  thyroid  cartilage. 

Occasicmally  a  systolic  murmur  may  be  heard  in  the  trachea,  as  pointed 
out  by  David  Drummond*  or  even  at  the  patient's  mouth,  wlien  opened*  This 
is  either  the  stiund  conveyed  from  tlie  sac,  or  is  produced  by  the  air  aa  it  is 
driven  out  of  the  wind-pifx*  during  the  systole*  Feeble  respiration  in  one  lung 
is  a  common  effect  of  pressure. 

There  may  Ix*  no  symptoms.  A  man  may  present  a  tumor  which  haa  a^oded 
the  chest  wall  without  pain  or  any  diseomfort*  Ever}*  physical  sign  may  exiat, 
not  a  single  symptom. 

An  important  but  variable  feature  in  thoracic  aneurism  U  pain,  which 
is  particularly  niarkecl  in  deep-seated  tumors.    It  is  usually  paroxypmal^  ahai^ 
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and  lancinating,  often  very  severe  when  the  tumor  is  eroding  the  vertebrae,  or 
perforating  the  chest  wall.  In  the  latter  case,  after  perforation  the  pain  may 
cease.  Anginal  attacks  are  not  uncommon,  particularly  in  aneurisms  at  the 
root  of  the  aorta.  Frequently  the  pain  radiates  down  the  left  arm  or  up  the 
neck,  sometimes  along  the  upper  intercostal  nerves.  In  the  early  stages,  when 
the  root  of  the  aorta  is  involved,  there  may  be  attacks  of  angina.  Cough 
results  either  from  the  direct  pressure  on  the  wind-pipe,  or  is  associated  with 
bronchitis.  The  expectoration  in  these  instances  is  abundant,  thin,  and 
watery;  subsequently  it  becomes  thick  and  turbid.  Paroxysmal  cough  of  a 
peculiar  brazen,  ringing  character  is  a  characteristic  symptom  in  some  cases, 
particularly  when  there  is  pressure  on  the  recurrent  laryngeal  nerves,  or  the 
cough  may  have  a  peculiar  wheezy  quality — the  "  goose  cough." 

Dyspnoea,  which  is  common  in  cases  of  aneurism  of  the  transverse  por- 
tion, is  not  necessarily  associated  with  pressure  on  the  recurrent  laryngeal 
nerves,  but  may  be  due  directly  to  compression  of  the  trachea  or  the  left 
bronchus.  It  may  occur  with  marked  stridor.  Loss  of  voice  and  hoarseness 
are  consequences  of  pressure  on  -the  recurrent  laryngeal,  usually  the  left, 
inducing  either  a  spasm  in  the  muscles  of  the  left  vocal  cord  or  paralysis. 

Paralysis  of  an  abductor  on  one  side  may  be  present  without  any  symp- 
toms. It  is  more  particularly,  as  Semon  states,  when  the  paralytic  contrac- 
tures supervene  that  the  attention  is  called  to  laryngeal  symptoms. 

HcBMorrhage  in  thoracic  aneurism  may  come  from  (a)  the  soft  granular 
tions  in  the  trachea  at  the  point  of  compression,  in  which  case  the  sputa  are 
blood-tinged,  but  large  quantities  of  blood  are  not  lost;  (b)  from  rupture 
of  the  sac  into  the  trachea  or  bronchi;  (c)  from  perforation •  into  the  lung 
or  erosion  of  the  lung  tissue.  The  bleeding  may  be  profuse,  rapidly  proving 
fatal,  and  is  a  common  cause  of  death.  It  may  persist  for  weeks  or  months, 
in  which  case  it  is  simply  haemorrhagic  weeping  through  the  sac,  which  is 
exposed  in  the  trachea.  In  some  instances,  even  after  a  very  profuse  hcemor- 
rhage,  the  patient  recovers  and  may  live  for  years.  A  man  with  well-marked 
thoracic  aneurism,  whom  I  showed  to  my  class  at  the  University  of  Pennsyl- 
vania and  who  had  had  several  brisk  haemorrhages,  died  four  years  after, 
having  in  the  meantime  enjoyed  average  health.  Death  from  haemorrhage  is 
relatively  more  common  in  aneurism  of  the  third  portion  of  the  arch  and  of 
the  descending  aorta. 

Difficulty  of  swallowing  is  a  comparatively  rare  symptom,  and  may  be 
due  either  to  spasm  or  to  direct  compression.  The  sound  should  never  be 
passed  in  these  cases,  as  the  oesophagus  may  be  almost  eroded  and  a  perforation 
may  be  made. 

Heart  Symptoms, — Pain  has  been  referred  to ;  it  is  often  anginal  in  char- 
acter, and  is  most  common  when  the  root  of  the  aorta  is  involved.  The  heart 
is  hypertrophied  in  less  than  one-half  the  cases.  The  aortic  valves  are  some- 
times incompetent,  either  from  disease  of  the  segments  or  from  stretcRing 
of  the  aortic  ring. 

Among  other  signs  and  symptoms,  venous  compression,  which  has  already 
been  mentioned,  may  involve  one  subclavian  or  the  superior  vena  cava.  A 
curious  phenomenon  in  intrathoracic  aneurism  is  the  clubbing  of  the  fingers 
and  incurving  of  the  nails  of  one  hand,  of  which  two  examples  have  been 
under  my  care,  in  both  without  any  special  distention  or  signs  of  venous 
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en^orgemrmL  Tuiuorn  of  the  arch  may  invcilvir  the  pulmonary  artery,  pro- 
ducing cuniprcssion,  or  in  some  instances  adhesion  of  the  pulmonary  segtocmfs 
and  insufficiency  of  the  valve;  or  the  sac  may  ruptun^  into  the  arfery,  an 
accident  which  happened  in  two  of  my  cai^d,  producing  instantaneous  deatlt 

Pressure  on  the  nympathetic  is  particularly  liable  to  occur  in  growth* 
from  the  ascending  portion  of  the  arch.  Either  the  upper  dorsal  or  the  lower 
cervical  ganglion  i*^  involved*  The  syniptomjs  are  variable.  If  tlje  nerve  id 
simply  irritated,  there  is  stimulation  of  the  vaso-dilator  fibres  and    '  >n 

of  the  pupil.    With  this  may  be  associated  pallor  of  the  same  side  oi  t^ 

On  the  other  hand,  destruction  of  the  cilio-gpinal  branches  causes  paralysis 
of  the  dilator  fibrciis,  in  con^sequence  of  whicli  the  iris  contracts  the  ve^^b 
on  the  j^idc  of  the  head  dilate,  causing  congestion,  and  in  some  in.stanws  uni- 
lateral sweating,  It  is  much  more  common  to  see  the  pupillary  eymptoma 
alone  than  in  combination  either  with  pallor,  redness,  or  sweating. 

An  X-ray  examination  should  be  made  in  all  doubtful  cases.  The  diag- 
nosis of  the  aneurism  of  symptoms  alone  may  depend  upon  it.  The  fluoroscopc 
gives  an  accurate  picture  of  the  situation,  the  size,  and  the  relation  to  the  heart. 
Even  a  small  sac  may  be  seen.  Jn  several  cases  I  have  known  the  diagnosis  to 
rest  upon  it  alone  in  cases  in  which  scarcely  a  physical  sign  was  present. 
Sailer  and  Pfahler  have  shown  that  a  condition  of  tortuosity  of  the  aorta,  dtwi 
to  arterio'sclerosi^,  may  exist,  and  suggest  very  strongly  the  presence  of 
aneurism,  particularly  on  examination  with  the  tluoroscope. 

The  clinical  picture  of  aneurism  of  the  aorta  is  extremely  varied.  Hanj 
cases  present  characteristic  symptoms  and  no  physical  signs,  while  others  haT« 
well-marked  physical  signs  and  no  symptoms.  As  Broadbent  remarks,  the 
aneurism  of  physical  signs  springs  from  the  ascending  portion  of  the  aorta; 
the  aneurism  of  symptoms  grows  from  the  transverse  arch. 

Diagnosis. — Aneurism  of  the  aorta  may  be  confounded  with:  (a)  The  m- 
lent  throbbing  impulse  of  the  arch  in  aortic  insuifieiency.  I  have  already 
referred  to  a  case  of  this  kind  in  which  the  diagnosis  of  aneurism  wa3  made  by 
several  gcixl  observers. 

(b)  Simple  Dytmmic  Pulsation. — No  instance  of  this,  which  is  common  in 
the  abdominal  aorta,  has  ever  come  under  my  notice.  One  whieh  cnnic  undiT 
the  care  of  William  Murray  and  Bramwell  presented,  without  any  pain  qt 
pressure  sjTuptoms,  pulsation  and  dulness  over  the  jiorta.  The  couditioD 
gradually  disappeare<l  and  was  thought  to  be  neurotic. 

(c)  Dislocation  of  the  heart  in  curvature  of  the  gpine  may  cause  ^roat 
displacement  of  the  aorta,  so  that  it  has  been  known  to  pulsate  forcibly  ia 
the  right  of  the  sternum. 

(d)  Solid  Tumors. — When  tlie  tumor  projects  externally  and  pnlaates  the 
difliculty  may  be  considerable.  In  tumor  the  heaving,  expansile  pulsation  it 
absent,  and  there  is  not  that  sense  of  force  and  power  which  is  no  striking; 
in  The  throbbing  of  a  perforating  aneurism.  There  is  not  to  be  felt  as  in 
aortic  aneurism  the  shork  of  the  heart-sounds,  particuhirly  the  dtajitolic  ahock. 
Auscultatory  sounds  are  less  definite,  as  large  aneurisms  mty  occur  without 
murmurs;  and,  on  the  other  hand,  murmurs  may  be  heard  over  tmnom.  Tli« 
gretitest  difficulty  is  in  the  deep-seated  thoracic  tumors,  and  hen^  the  diagoocb 

Ljnay  be  impossible,     1  have  already  n^fcrrcHl  to  the  ca*e  which  was  Te^mrded 
by  Skoda  as  tumor  and  by  Oppolzer  as  aneurism.    The  physical  signs  may  be 
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indefinite.  The  ringing  aortic  second  sound  is  of  great  importance  and  is 
rarely,  if  ever,  heard  over  tumor.  Tracheal  tugging  is  here  a  valuable  sign* 
Pressure  phenomena  are  less  common  in  tumor,  whereas  pain  is  more  frequent. 
The  general  appearance  of  the  patient  in  aneurism  is  much  better  than  in 
tumor,  in  which  there  may  be  cachexia  and  enlargement  of  the  glands  in  the 
axilla  or  in  the  neck.  Healthy,  strong  males  who  have  worked  hard  and  have 
had  syphilis  are  the  most  common  subjects  of  aneurism.  Occasionally  cancer 
of  the  oesophagus  may  simulate  aneurism,  producing  pressure  on  the  left 
bronchus. 

(e)  Pulsating  Pleurisy, — In  cases  of  empyema  necessitatis,  if  the  pro- 
jecting tumor  is  in  the  neighborhood  of  the  heart  and  pulsates,  the  condition 
may  readily  be  mistaken  for  aneurism.  The  absence  of  the  heaving,  firm  dis- 
tention and  of  the  diastolic  shock  would,  together  with  the  history  and  the 
existence  of  pleural  effusion,  determine  the  nature  of  the  case.  If  necessary, 
puncture  may  be  made  with  a  fine  hypodermic  needle.  In  a  majority  of  the 
cases  of  pulsating  pleurisy  the  throbbing  is  diffuse  and  wide-spread,  moving 
the  whole  side. 

Prognosis. — The  outlook  in  thoracic  aneurism  is  always  grave.  Life  may 
be  prolonged  for  some  years,  but  the  patients  are  in  constant  jeopardy.  Spon- 
taneous cure  is  not  very  infrequent  in  the  small  sacculated  tumors  of  the 
ascending  and  thoracic  portions.  The  cavity  becomes  filled  with  laminsB  of 
firm  fibrin,  which  become  more  and  more  dense  and  hard,  the  sac  shrinks 
considerably,  and  finally  lime  salts  are  deposited  in  the  old  fibrin.  The  laminae 
of  fibrin  may  be  on  a  level  with  the  lumen  of  the  vessel,  causing  complete 
obliteration  of  the  sac.  The  cases  which  rupture  externally,  as  a  rule  run  a 
rapid  course,  although  to  this  there  are  exceptions;  the  sac  may  contract, 
become  firm  and  hard,  and  the  patient  may  live  for  five,  or  even  for  ten  or 
twenty  years.  The  cases  which  have  lasted  longest  in  my  experience  have 
been  those  in  which  a  saccular  aneurism  has  projected  from  the  ascending 
arch.  One  patient  in  Montreal  had  been  known  to  have  aneurism  for  eleven 
years.  The  aneurism  may  be  enormous,  occupying  a  large  area  of  the  chest, 
and  yet  life  be  prolonged  for  many  years,  as  in  the  case  mentioned  as  imder 
the  care  of  Skoda  and  Oppolzer.  One  of  the  most  remarkable  instances  is  the 
case  of  dissecting  aneurism  reported  by  Graham.  The  patient  was  invalided 
after  the  Crimean  War  with  aneurism  of  the  aorta,  and  for  years  was  under 
the  o])servation  of  J.  H.  Richardson,  of  Toronto,  under  whose  care  he  died  in 
1885.  The  autopsy  showed  a  healed  aneurism  of  the  arch,  with  a  dissecting 
aneurism  extending  the  whole  length  of  the  aorta,  which  formed  a  double  tube. 

Treatment. — In  a  large  proportion  of  the  cases  this  can  only  be  palliative. 
Still  in  every  instance  measures  should  be  taken  which  are  known  to  promote 
clotting  and  consolidation  within  the  sac.  In  any  large  series  of  cured 
aneurisms  a  considerable  majority  of  the  patients  have  not  been  known  to  be 
subjects  of  the  disease,  but  the  obliterated  sac  has  been  found  accidentally  at 
the  post  mortem. 

The  most  satisfactory  plan  in  early  cases,  when  it  can  be  carried  out 
thoroughly,  is  that  advised  by  the  late  Mr.  Tufnell,  of  Dublin,  the  essentials 
of  which  are  rest  and  a  restricted  diet.  Rest  is  essential  and  should,  as  far 
as  possible,  be  absolute.  The  reduction  of  the  daily  number  of  heart-beats, 
when  a  patient  is  recumbent  and  makes  no  exertion  whatever,  amounts  to 
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many  thousand.s  and  is  one  of  the  principal  advantages  of  this  plan.  Men 
quiet  should  also  be  enjoined.  The  diet  advised  by  Tufnell  h  extremely  rigid 
— for  breakfast,  2  ouncej?  of  bread  and  butter  and  2  ounces  of  milk  or  tea; 
dinner,  3  ounces  of  mutton  and  3  of  potatoes  or  bread  and  4  ounces  of  claret; 
supper.  2  ounces  of  bread  and  butter  and  2  ounces  of  tea.  This  low  diet 
diminishes  the  blowl* volume  and  is  thought  also  to  render  the  blood  mort! 
fibrinous.  *' Total  per  diem,  10  ounces  of  solid  food  and  8  ounces  of  fluid, 
and  no  moreJ'  This  treatment  shouhl  be  pursued  for  several  months,  but, 
except  in  persons  of  a  good  deal  of  mental  stamina,  it  is  impossible  to  carry 
it  out  for  more  than  a  few  weeks  at  a  time.  It  is  a  form  of  treatment  ailapte<i 
only  to  the  saccular  form  of  aneurism,  an<l  in  cases  of  large  sacs  eommuni- 
eating  with  the  aorta  by  a  comparatively  small  orifice  the  chances  of  oon^Ii- 
dation  are  fairly  good,  t^nquestionably  rest  and  the  restriction  of  the  li(]uidji 
are  the  important  parts  of  the  treatment,  and  a  greater  variety  and  quantity 
of  food  may  h)e  allowed  with  advantage.  If  this  plan  can  not  be  thoroughly 
carrie<l  out,  the  patient  should  at  any  rate  be  advised  to  live  a  very  quiet  life, 
mo\*ing  about  with  deliberation  and  avoiding  all  sudden  mental  or  bodily 
excitement.  The  l)owels  should  be  kept  regular^  and  constipation  and  strain- 
ing should  be  carefully  avoide<l.  Of  medicines,  iodide  of  potassium,  as  advised 
by  Balfour,  is  of  great  value.  It  may  be  given  in  doses  of  from  10  to  15  or 
20  grains  three  times  a  day.  Larger  dose^  are  not  necessary.  The  mode  of 
action  is  not  well  understood.  It  may  act  by  increasing  the  secretions  and  m 
inspissating  the  blood,  by  b:»wering  the  blood- pressure,  or,  as  Balfour  thinks^ 
by  causing  thickening  and  contraction  of  the  sac.  The  most  striking  effect 
of  the  iodide  in  my  experience  has  been  the  relief  of  the  pain.  The  evidence 
is  not  conclusive  that  the  syphilitic  cases  are  more  benefited  by  it  than  tha 
non-syphilitic.  All  these  measures  have  little  value  unless  the  sac  is  of  a 
suitable  form  and  size.  The  large  tumors  with  wide  months  communicating 
with  the  aseending  portion  of  the  aorta  may  be  treated  on  the  most  approf  ed 
plans  for  months  without  the  slightest  influence  other  than  reduction  to  Iha 
intensity  of  the  throbbing.  A  patient  with  a  tumor  projecting  into  the  right 
pleura  remained  on  the  most  rigid  Tufnell  treatmeoit  for  more  than  one  hun- 
dred days,  during  which  time  he  also  took  iodide  of  potassium  faithfully.  The 
pulsations  wore  greatly  reduced  and  the  area  of  dulness  diminished,  atu)  we 
congratulated  ourselves  that  the  sac  was  probably  consolidating.  Sudden 
death  foUowe^i  rupture  into  the  pleura,  and  the  sac  contained  only  fluid  blood, 
not  a  shred  of  iibrin.  In  cases  in  which  the  tumor  is  large,  or  in  which  there 
seems  to  be  very  little  prospect  of  consolidation,  it  is  perhaps  better  to  odru« 
a  man  to  go  on  quietly  with  his  occupation,  avoiding  excitement  ami  worry. 
Our  profession  has  offered  many  examples  of  good  work,  thoroughly  and  con- 
scientiously carried  out,  by  men  with  aneurism  of  the  aorta,  who  wi^j,  I 
think,  preferred,  as  did  the  late  Hilton  Fagge.  to  die  in  hames®. 

SiTRGiCAL  Measures.^ — In  a  few  cases  consolidation  may  be  prantrtted  in 
the  sac  by  the  introduction  of  a  foreign  body,  such  as  wire,  hon^e-hair»  or 
by  the  combination  of  wiring  and  electrolysis.  Moore,  in  1864,  fin*t  wived 
a  sac,  putting  in  T8  f»^t  of  fine  wire.     Death  occurred  on   the   t 

Corradi  propose*!   the  combinetl  method  of  wiring  with  eletjtrolyt. Ji 

waB  firat  used  by  Burreai  in  1879.     Ilia  patient  lived  for  three  and  a  hall 
months.    Horse*hair,  watch-spring  wire^  catgut,  and  Florence  silk  hare  Imm 
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used.  Hunner  reports  the  statistical  results  of  both  methods  up  to  October, 
1900.  With  Moore^s  method  (wiring)  14  cases  were  treated,  8  of  thoracic 
aneurism,  all  fatal;  6  aneurisms  of  the  abdominal  aorta,  3  of  which  were 
successful.  Of  23  cases  treated  by  wiring  and  electrolysis  (Moore-Corradi 
method),  17  were  thoracic  and  6  abdominal.  The  thoracic  cases  of  Rosen- 
stirn,  Stewart,  and  Kerr,  and  the  abdominal  cases  of  Noble  and  Finney 
(Case  V),  were  successful.  In  8  of  the  23  cases  there  were  amelioration  of 
symptoms  and  probable  prolongation  of  life.  The  most  favorable  cases  are 
those  in  which  the  aneurism  is  sacculated,  but  this  is  a  point  not  easily  deter- 
mined, and  often  from  a  sac  particularly  favorable  for  wiring  there  may  be 
secondary  projections  of  great  thinness.  The  sudden  filling  by  clot  of  an 
aneurism  of  the  coeliac  axis  or  of  the  superior  mesenteric  artery  may  result 
fatally  from  infarct  of  the  intestine. 

Other  Symptoms  requiring  Treatment. — Pressure  on  veins  causing  en- 
gorgement, particularly  of  the  head  and  arms,  is  sometimes  promptly  relieved 
by  free  venesection,  and  at  any  time  during  the  course  of  a  thoracic  aneurism, 
if  attacks  of  dyspnoea  with  lividity  supervene,  bleeding  may  be  resorted  to  with 
great  benefit.  It  has  the  advantage  also  of  promptly  checking  the  pain,  for 
which  symptom,  as  already  mentioned,  the  iodide  of  potassium  often  gives 
relief.  In  the  final  stages  morphia  is,  as  a  rule, '  necessary.  Dyspnoea,  if 
associated  with  cyanosis,  is  best  relieved  by  bleeding.  Chloroform  inhalations 
may  be  necessary.  The  question  sometimes  comes  up  with  reference  to  trache- 
otomy in  these  cases  of  urgent  dyspnoea.  If  it  can  be  shown  by  laryngoscopic 
examination  that  it  is  due  to  bilateral  abductor  paralysis  the  trachea  may 
be  opened,  but  this  is  extremely  rare,  and  in  nearly  every  instance  the  urgent 
dyspnoea  is  caused  by  pressure  about  the  bifurcation.  When  the  sac  appears 
externally  and  grows  large,  an  ice-cap  may  be  applied  upon  it,  or  a  bella- 
donna plaster  to  allay  the  pain.  In  some  instances  an  elastic  support  may  be 
used  with  advantage,  and  I  saw  a  physician  with  an  enormous  external  aneu- 
rism in  the  right  mammary  region  who  for  many  months  had  obtained  great 
relief  by  the  elastic  support,  passing  over  the  shoulder  and  under  the  arm  of 
the  opposite  side. 

Digitalis,  ergot,  aconite,  and  veratrum  viride  are  rarely,  if  ever,  of  service 
in  thoracic  aneurism. 

Aneurism  op  the  Abdominal  Aorta. 

The  sac  is  most  common  just  below  the  diaphragm  in  the  neighborhood 
of  the  coeliac  axis.  This  variety  is  rare  in  comparison  with  thoracic  aneurism. 
Of  the  468  cases  of  aortic  aneurism  at  St.  Bartholomew's  Hospital,  23  involved 
the  abdominal  aorta.  Seventeen  cases  occurred  in  my  wards  in  the  Johns 
Hopkins  Hospital  in  sixteen  years.  The  tumor  may  be  fusiform  or  sacculated, 
and  it  is  sometimes  multiple.  Projecting  backward,  it  erodes  the  vertebrsB 
and  may  cause  numbness  and  tingling  in  the  legs  and  finally  paraplegia,  or 
it  may  pass  into  the  thorax  and  burst  into  the  pleura.  More  commonly  the 
sac  is  on  the  anterior  wall  and  projects  forward  as  a  definite  tumor,  which 
may  be  either  in  the  middle  line  or  a  little  to  the  left.  The  tumor  may  project 
in  the  epigastric  region  (which  is  most  common),  in  the  left  hypochondrium, 
in  the  left  flank,  or  in  the  lumbar  region.  When  high  up  beneath  the  pillar 
of  the  diaphragm  it  may  attain  considerable  size  without  being  very  apparent 
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on  palpation.  When  it  ruptures  into  the  retro-poritoneal  tissues  there  may 
be  formed  gradually  a  large  tumor  in  the  flank,  which  enlarges  with  very 
little  pulsation,  It  may  t»e  mistaken  for  a  rapidly  growing  sarcoma.  1  know 
two  such  cases  in  which  operation  was  performed- 

The  symptoms  are  chiefly  pain,  very  often  of  a  neuralgic  nature,  paasing 
round  to  the  sides  or  localized  in  the  back,  and  more  persistent  and  intense 
than  in  any  other  variety  of  aneurism.  Gastric  symptoms*  particularly  voniit- 
ing.  may  be  early  and  deceptive  features.  Retardation  of  the  pul^  in  the 
femoral  is  a  very  common  s>7Tiptora. 

Diagnosis  and  Physical  Signs. — Inspection  may  show  marked  pulsation  in 
the  epigastric  region,  sometimes  a  definite  tumor.  A  thrill  is  not  uncomuioiL 
The  pulsation  is  forcible,  expansile,  and  sometimes  double*  when  the  eac  ia 
large  and  in  contact  with  the  pericardium.  On  palpaticm  a  definite  tumor 
can  be  felt.  If  large,  there  is  some  degree  of  dulness  on  percussion  which 
usually  merges  with  that  of  the  left  lobe  of  the  liver.  On  auscultation^  a 
aygtolic  murmur  is,  as  a  rule,  audible,  and  is  sometimes  best  heard  at  the 
back,  A  diastolic  murmur  is  occasionally  present,  usually  very  soft  in  quality. 
One  of  the  commonest  of  clinical  errors  is  to  mistake  a  throbbing  aorta  for 
an  aneurism.  It  is  to  be  remembered  that  no  pulsation,  however  forcible,  or 
the  presence  of  a  thrill  or  a  systolic  murmur  justifies  the  diagnosis  of  abdomi- 
nal aneurism  unless  there  is  a  definite  tumor  which  can  be  grasped  and  which 
has  an  expansile  pulsation.  Attention  to  this  rule  will  save  many  errors.  The 
throbbing  aorta — the  "  preternatural  pulsation  iu  the  ejiigastrium,"  as  Allan 
Bums  calls  it — is  met  with  in  all  neurasthenic  conditions,  particularly  in 
women.  In  amemia,  particularly  in  ^me  instances  of  traumatic  ani^mit, 
the  throbbing  may  be  very  great.  In  the  case  of  a  large,  stout  man  with  severe 
haemorrhages  from  a  duodenal  ulcer  the  throbbing  of  the  abdominal  aorta  not 
only  sho<jk  violently  the  whole  abdomen,  but  communicated  a  pulsation  to 
the  bed,  the  shock  of  which  was  distinctly  perceptible  to  any  one  sitting  upon 
it.  Very  frequently  a  tumor  of  the  pylorus,  of  the  pancreas,  or  of  the  le/l 
lobe  of  the  liver  is  lifted  with  each  impulse  of  the  aorta  and  may  Ijc  con- 
founded with  aneurism.  The  absence  of  the  forcible  expansile  impale  and 
the  examination  in  the  knee-elbow  position,  in  which  the  ttunor»  as  a  rttk% 
falls  forward,  and  the  pulsation  is  not  then  communicated,  sullice  for  differ- 
entiation. The  tumor  of  abdominal  aneurism,  though  usually  fixed,  may  be 
very  freely  movable. 

The  outlook  in  abdominal  aneurism  is  bad.  A  few  cases  heal  spantan^ 
ously.  Death  may  result  from  (a)  complete  obliteration  of  the  lumea  by 
clots;  (h)  compression  paraplegia;  (c)  rupture  (which  is  almost  the  rule) 
either  into  the  pleura,  retroperitoneal  tissues,  pcritonjpinn,  or  the  intoiitii^eji, 
very  commonly  the  duodenum;  (d)  embolism  of  the  superior  mesontefic 
artery^  producing  infarction  of  the  intestines. 

The  trealment  is  such  aa  already  advised  in  thoracic  aneurism.  When  tha 
anisurism  is  low  down  pressure  has  been  successfully  applied  in  a  c«-  '  '^  r- 
ray»  of  Newcastle.     It  must  l)e  kept  up  for  many  hours  under  ei  lu 

The  plan  is  not  without  risk,  a^  patients  have  died  from  bruising  and  injury 
of  the  aae.  Nine  cases  in  my  series  were  treated  surgically.  In  two  tli 
wiring  and  electrolysis  were  followed  by  great  improvement ;  one  man  liTrd 
for  three  vears. 
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Aneurism  of  thb  Branches  of  the  Abdominal  Aorta. 

The  cceliac  axis  is  itself  not  infrequently  involved  in  aneurism  of  the 
first  portion  of  the  abdominal  aorta.  Of  its  branches,  the  splenic  artery  is 
occasionally  the  seat  of  aneurism.  This  rarely  causes  a  tumor  large  enough 
to  be  felt;  sometimes,  however,  the  tumor  is  of  large  size.  I  have  reported 
a  case  in  a  man,  aged  thirty,  who  had  an  illness  of  several  months*  dura- 
tion, severe  epigastric  pain  and  vomiting,  which  led  his  physicians  in  New 
York  to  diagnose  gastric  ulcer.  There  was  a  deep-seated  tumor  in  the  left 
hypochondriac  region,  the  dulness  of  which  merged  with  that  of  the  spleen. 
There  was  no  pulsation,  but  it  was  thought  on  one  occasion  that  a  hruit  was 
heard.  The  chief  symptoms  while  under  observation  were  vomiting,  severe 
epigastric  pain,  occasional  haematemesis,  and  finally  severe  haemorrhage  from 
the  bowels.  An  aneurism  of  the  splenic  artery  the  size  of  a  cocoa-nut  was 
situated  between  the  stomach  above  and  the  transverse  colon  below,  and 
extended  to  the  right  as  far  as  the  level  of  the  navel.  The  sac  contained 
densely  laminated  fibrin.  It  had  perforated  the  colon.  I  have  twice  seen 
small  aneurisms  on  the  splenic  artery.  Of  39  instances  of  aneurism  on  the 
branches  of  the  abdominal  aorta  collected  by  Lebert,  10  were  of  the  splenic 
artery. 

Aneurism  of  the  hepatic  artery  is  very  fare,  and  there  are  only  a  few  cases 
on  record.  The  symptoms  are  extremely  indefinite ;  the  condition  could  rarely 
be  diagnosed.  In  the  case  reported  by  Ross  and  myself,  a  man  aged  twenty- 
one  had  the  symptoms  of  pyaemia.  The  liver  was  greatly  enlarged,  weighed 
nearly  5,000  grammes,  and  presented  innumerable  small  abscesses.  An  oval 
aneurism,  half  the  size  of  a  small  lemon,  involved  the  right  and  part  of  the 
left  branches.  In  J.  B.  S.  Jackson's  case  the  aneurism  perforated  the  hepatic 
duct. 

Aneurism  of  the  superior  mesenteric  artery  is  not  very  uncommon.  The 
diagnosis  is  scarcely  possible  from  aneurism  of  the  arch.  Plugging  of  the 
branches  or  of  the  main  stem  may  cause  the  symptoms  of  infarction  of  the 
bowels  which  have  already  been  considered. 

Renal  Artery. — Henry  Morris  has  collected  21  instances  of  aneurism,  12 
of  which  arose  from  injury.  Many  of  them  were  false.  Pulsation  and  a  hruit 
are  not  always  present.  Four  cases  were  operated  upon;  3  recovered.  In  a 
case  of  Keen's  the  tumor  and  the  kidney  were  removed  together. 

Arterio-venous  Aneurism. 

In  this  form,  first  recognized  and  accurately  described  by  the  great  Will- 
iam Hunter,  there  is  abnormal  communication  between  an  artery  and  a  vein. 
When  a  tumor  lies  between  the  two  it  is  known  as  varicose  aneurism;  when 
there  is  a  direct  communication  without  tumor  the  vein  is  chiefly  distended 
and  the  condition  is  known  as  aneurismal  varix. 

While  it  may  occur  in  the  aorta,  it  is  much  more  common  in  the  peripheral 
arteries  as  a  result  of  stab  or  gunshot  wounds. 

An  aneurism  of  the  ascending  portion  of  the  arch  may  open  directly  into 
the  vena  cava.  Twenty-nine  cases  of  this  lesion  have  been  analyzed  by  Pepper 
and  GriflSth.  Cyanosis,  oedema,  and  great  distention  of  the  veins  of  the  upper 
56 
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part  of  the  body  are  the  most  frequent  symptoms,  and  develop,  as  a  rule,  with 
suddenness.  Of  the  physical  signs  a  thrill  is  present  in  some  cases.  A  con- 
tinuous murmur  with  systolic  intensification  is  of  great  diagnostic  value.  In 
a  recent  case,  after  the  existence  for  some  time  of  pressure  symptoms,  intense 
cyanosis  developed  with  engorgement  of  the  veins  of  the  head  and  arms.  Over 
the  aortic  region  there  was  a  loud  continuous  murmur  with  systolic  inten- 
sification. 

A  majority  of  the  cases  of  arterio-venous  aneurism  and  of  aneurismal  varix 
result  from  the  accidental  opening  of  an  artery  and  vein  as  in  venesection, 
and  are  met  with  at  the  bend  of  the  elbow  or  in  the  temporal  region.  They 
are  not  uncommon  in  the  subclavian,  the  axillary,  the  femoral,  and  the  popli- 
teal vessels,  and  sometimes  in  the  skull  as  a  result  of  fracture,  with  communi- 
cation between  the  carotid  and  the  cavernous  sinus,  leading  to  pulsating  exoph- 
thalmos. The  condition  may  persist  for  years  without  causing  any  trouble. 
Pulsation,  great  venous  engorgement,  a  loud  thrill,  and  a  continuous  hum- 
ming-top murmur,  with  systolic  intensification,  are  present  in  all  cases. 

Congenital  Aneurism,  or  Periarteritis  Nodosa. 

A  series  of  cases  has  been  described  in  which  the  lesions  are  small  aneu- 
risms on  the  arteries  of  the  muscles  and  viscera.  The  first  case  was  reported 
by  Kussmaul  and  Maier,  and  three  others  have  been  described.  A  fifth  case, 
agreeing  clinically  with  the  others,  has  occurred  in  my  wards.  No  autopsy 
was  permitted,  but  the  nodules  were  felt  in  the  abdominal  wall  before  death. 
The  case  is  reported  by  Sabin  (J.  H.  H.  Bull.,  1901).  There  are  marked 
thickening  of  the  intima  and  infiltration  of  the  other  coats,  with  a  nuclear 
growth  almost  sarcomatous.  There  are  two  theories :  one  that  the  nodules  are 
aneurisms  due  to  syphilis  or  to  congenital  weakening  of  the  arteries;  the 
other  that  they  are  aneurisms  secondary  to  an  inflammatory  process  like  the 
infectious  granulomata. 

The  cases  have  occurred  about  equally  in  men  and  women  between  the 
ages  of  twenty-seven  and  fifty-two;  the  course  is  from  eight  to  twelve  weeks. 
The  patients  complain  of  weakness.  The  symptoms  correspond  with  the  situ- 
ation of  the  lesions ;  thus,  their  presence  in  the  muscles  is  associated  with  pain, 
weakness,  and  sometimes  paralysis  and  atrophy.  The  nodules  are  abundant  in 
the  alimentary  tract.  The  severest  symptom  is  epigastric  pain ;  there  is  loss 
of  appetite,  thirst,  vomiting,  constipation,  or  diarrluea.  The  disease  is  febrile 
at  first,  but  the  temperature  sinks  to  subnormal,  while  the  pulse  remains  rapid. 
The  anaemia  is  extreme.  In  our  case  the  haemoglobin  was  21  per  cent,  the 
red  blood-cells  1,704,000.  The  leucocytes  rose  from  50,000  to  116,000,  of 
which  91  per  cent  were  polymorphonuclear  forms.  The  urine  is  scanty,  of 
low  specific  gravity,  with  albumin  and  casts.  Urea  is  excreted  in  small  quan- 
tities, but  the  mind  is  clear. 


SECTION    X. 
DISEASES  OF  THE  NERYOUS  SYSTEM. 


A.    GENERAL  INTRODUCTION. 

In  diseases  of  the  nervous  system  it  is  of  the  greatest  importance  to  know 
accurately  the  position  of  the  morbid  process,  and  here,  even  more  than  in  the 
other  departments  of  medicine,  a  thorough  knowledge  of  anatomy  and  physi- 
ology is  essential.  As  it  is  not  possible  to  do  more  than  touch  on  the  subject 
in  this  place,  for  further  details  the  student  is  referred  to  the  text-books  of 
anatomy,  physiology,  and  neurology. 

The  nervous  system  arises  from  two  kinds  of  embryonic  cells :  one  forms 
the  supporting  elements  or  neuroglia,  and  the  other  the  nerve  cells  proper 
or  neurones.  The  latter  represent  the  cell  units  of  the  nervous  system,  and 
are  the  only  elements  that  discharge  or  carry  impulses. 

The  Neurone. — Its  Structure. — ^We  think  of  the  nervous  system  as  a 
combination  of  an  immense  number  of  these  units,  all  having  an  essentially 
similar  structure.  Each  neurone  is  composed  of  a  receptive  cell  body  and  of 
conducting  elements — namely,  the  protoplasmic  processes  or  dendrites,  and 
the  axis-cylinder  process  or  axone.  In  general,  it  may  be  stated  that  the 
dendrites  conduct  impulses  toward  the  cell  body  (cellulipetal  conduction)  and 
the  axones  conduct  them  away  from  the  cell  (cellulifugal  conduction).  De- 
pending upon  whether  the  axones  conduct  impulses  in  a  direction  away  from 
or  toward  the  cerebrum  they  are  called  efferent  or  afferent.  The  axis-cylinder 
process,  after  leaving  the  cell,  gives  off  at  varying  intervals  lateral  branches 
called  collaterals,  which  run  at  right  angles  to  the  process.  These  collaterals, 
and  finally  the  axis-cylinder  process  itself,  split  up  at  their  terminations  into 
many  fine  fibres,  forming  the  end  brushes.  These,  known  as  arborizations, 
surround  the  body  of  one  or  more  of  the  many  other  cells,  or  interlace  with 
their  protoplasmic  processes.  Thus  the  terminals  of  the  axone  of  one  neu- 
rone are  related  to  the  dendrites  and  cell  bodies  of  other  neurones  by  contact 
(Ramon  y  Cajal)  or  by  concrescence  (Held).  Whether  or  not  the  neurones 
are  organically  connected  with  one  another  is  still  in  dispute.  The  weight 
of  evidence  is  in  favor  of  complete  anatomical  and  relative  physiological  inde- 
pendence. The  studies  of  Apdthy,  Bethe,  and  others  speak  in  favor  of  a  gen- 
eral interconnection  by  means  of  neurofibrils  and  protoplasmic  bridges.  These 
neurofibrils  traverse  the  dendrites  and  the  cell  body  in  bundles  of  fine  fibres, 
the  majority  of  which  do  not  anastomose,  but  pass  through  the  cell  body  from 
dendrite  to  dendrite  or  to  axone,  in  which  process  they  reach  their  clearest 
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expression,  for  it  conaists  of  a  bimdJe  of  closely  packed  fibrilbe.  In  the  inter- 
slices  of  the  mesh  of  neurofibrils  in  the  cell  body  proper  there  exist  under  | 
normal  conditions  islands  of  granular  protoplajsm  possessing  a  staining  reac- 
tion that  differs  from  that  »>f  the  fibres  themselves — the  so-called  **  tigmid  ^ 
or  Nissl  bodies.  The  dispoi^ition  of  these  budiet^.  as  brought  out  by  the  methj- 
lene-blue  reaction,  is  largely  useful  as  an  index  of  the  effect  of  morliid  ^  ori<li- 
tions  upon  the  nerve  eelL 

Function  of  the  Xeitroxe, — As  already  stated,  the  function  of  the  mn- 
rone  is  to  conduct  nervous  impulses.     Their  mode  of  action,  reduced  to  itj» 
simplest  fomi,  may  l)e  represented  by  two  cells,  one  of  which,  reacting  to  the 
environ ment»  conducts  impulses  inward,  whereas  the  other,  awakened  by  this 
afferent  impulse,  conducts  an  impulse  outward.    This  reflex  response  Marshall 
Hall  showed  to  be  the  fundamental  principle  of  action  of  the  nervous  ajsiem. 
The  environment  acts  on  the  afferent  neurones  through  special  sense  organic 
so  that  a  variety  of  afferent  impidsea,  olfactory,  visual,  auditory,  guittatoryj 
tactile^  painful,   thermic,   muscular,   visceral,  and   vascular,   may   be   origi*  ] 
nated.     The  efferent  neurones  convey  inipulses  outward  to  non*nerv<>u&  tis- 
sues, to  the  skeletal,  visc^eral,  and  vascular  muscles  and  to  the  secretory  glands, 
whose  activities  may  thus  be  augmented  or  inhibited.     The  more  in»pt>rtant 
reflex  centres  lie  in  the  bulbo-spinal  axis.    The  situation  of  the  vascular  and  | 
respiratory  centres  in  the  bulb  make  it  the  vital  centre  of  the  body.     In  lh« 
spinal  cord  the  location  of  many  reflex  centres,  particularly  those  for  the  mo^ 
cle  tendons  and  for  some  of  the  viscera,  is  represented  in  the  table  on  page 
871.     Tlie   vii^ceral    mtK^hanism   is   almost   wholly  regulated  by    the   bullxK 
spinal  axis,  and  its  reactions  are  usually  unpereeived.    Only  in  conditions  of] 
disease  do  the  visceral  retlexes  **  rise  into  consciousness,"  and  it  is  at  such 
times  that  the  referred  pains  and  areas  of  tenderness  (Henry  Head)  an*  pro- 
duced in  tlie  skin-tields  of  the  spinal  segments  corresponding  to  the  centre  j 
for  registration  of  the  visceral  reflex. 

Deoenkration  and  Keoeneration  of  the  Neurone, — The  nutntioo  of 
the  neurone  depends  in  large  part  upon  the  condition  of  the  cell  brnly,  and 
this  in  turn  in  all  probability  up<m  the  activity  of  the  nucleus.  If  the  t^ll  u 
injured  in  any  manner  the  processes  degenerate^  or  if  the  jiroceeses  aro  sefm- 
rated  from  tiie  cell  they  degenerate.  Though  the  nerve  cells  cease  to  multiplj 
soon  after  birth,  they  nevertheless  retain  remarkable  powers  of  growth  and 
repair.  Injury  to  the  cell  body  may  not  be  recovered  from,  but  if  the  axooe 
be  severed  and  degeneration  take  place  in  consequence,  it  may  under  faironiblt 
circumstances  be  replaced  by  sprouts  from  the  central  stump,  and  ita  funetioii 
be  regained.  Bethe  and  otlicrs  believe  that  the  peripheral  section,  indcpeiMl* 
ently  of  the  cell  bo4ly,  has  the  power  of  regeneration.  It  is  probable,  howiiTer, 
that  both  factors  play  a  part  in  the  regeneration — namely,  tlie  down  growth 
of  the  axone  from  the  central  end  of  the  divided  nerve  as  well  a«  the  changes 
in  the  periphery,  which  are  most  marked  in  the  cclU  of  the  sheath  of  Schwann. 

Cell  Systems. — ^The  cell  bodies  of  the  neurones  are  eolhH>ted  raor«  or  lf« 
closely  together  in  the  gray  matter  of  The  brain  and  spinal  cord  and  in  tht 
ganglia  of  the  peripheral  nerves.  Their  processes,  es|>eeially  the  axia-cjlinder  | 
processes,  run  for  the  most  part  in  the  white  tract*  of  the  brain  ondspiiiil 
cord  and  in  tlie  peripheral  nervcts.  In  this  way  the  different  parts  of  the 
central  nervous  system  are  brought  into  relation  with  each  other  and  with  tbo 
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rest  of  the  body.    Furthermore,  the  axis-cylinder  processes  arising  from  cells 
subserving  similar  functions  are  apt  to  be  collected  together  into  bundles  or 


t,E  ft 


Fio.  1. — Diagram  of  motor  path  from  left  brain.  The  upper  segment  is  black,  the  lower  red. 
The  nuclei  of  the  motor  cerebral  nerves  are  shown  in  red  on  the  right  side ;  on  the  left 
side  the  cerebral  nerves  of  that  side  are  indicated.  A  lesion  at  1  would  cause  upper  seg- 
ment paralysis  in  the  arm  of  the  opposite  side— cerebral  monoplegia ;  at  2,  upper  segment 
paralysis  of  the  whole  opposite  side  of  the  body — hemiplegia;,  at  3,  upper  segment  paral- 
ysis of  the  opposite  face,  arm,  and  leg,  and  lower  segment  paralysis  of  the  eye  muscles 
on  the  same  side— crossed  paralysis ;  at  4,  upper  segment  paralysis  of  opposite  arm  and 
leg,  and  lower  segment  paralysis  of  the  face  and  the  external  rectus  on  the  same  side^ 
crossed  paralysis ;  at  5,  upper  segment  paralysis  of  all  muscles  below  lesion,  and  lower 
segment  paralysis  of  muscles  represented  at  level  of  lesion — spinal  paraplegia ;  at  6,  lower 
segment  paralysis  of  muscles  localized  at  seat  of  lesion — anterior  poliomyelitis.  (Van 
Qehachten,  modified.) 
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tracte,  and  though  in  many  cases  the  course  of  these  tracts  and  the  faaetioiil 
which  they  possess  are  extremely  eomplicated  and  as  yet  have  not  been  com* 
plotely  unravelled,  nevertheless  some  of  them  are  simple  and  fairly  well  i  ' 
stood.  Particularly  by  the  study  of  the  degenerations,  that  may  have  r^ 
from  injury  or  from  the  toxins  of  certain  diseases  which  possess  an  aihnity 
for  one  or  another  of  these  individual  tracts  or  systems,  has  it  l)oen  poddible 
to  trace  the  course  of  certain  of  them  through  the  nervous  systoriL  Fortu- 
nately for  the  clinician  the  best  understix>d  and  the  simplest  system  m  iU 
arrangement  is  that  wliich  conveys  motor  irupulses  from  the  cortex  to  the  per- 
iphery— the  so-called  pyramidal  tract. 

The  Motor  System. — Motor  impulses  starting  in  the  left  side  of  the  hratn 
cause  contractions  of  muscles  on  the  right  side  of  the  body,  and  thi>se  from 

the  right  nide  of  the  brain  in  muscles  of  tine 
h*ft  side  of  the  body.  Leaving  out  of  consid- 
eration some  few  exceptions,  it  may  be  ^tat«d 
as  a  general  rule  that  the  motor  path  is  crosfked, 
and  that  tlie  crossing  takut^  place  io  the  uppirr 
segment  (Figs.  1  and  2).  Every  mtL^ular 
movement,  even  the  simplest^  re<|uires  the  ac- 
tivity of  many  neurones.  In  the  production 
of  etich  movement  special  neiironf^  an*  bn>ught 
into  play  in  a  definite  combination,  and  whfo- 
ever  these  neurones  act  in  this  combination 
that  specific  movement  is  the  result.  In  other 
words,  all  the  movements  of  the  body  vkxv  rr»p* 
rcsente<l  in  the  central  nervous  system  by  com- 
binations of  neurones — that  is,  they  are  local- 
iz«>d.  Muscular  movements  are  localized  in 
every  part  of  the  motor  path,  so  that  in  caset 
of  disease  of  the  nervous  system  a  study  of  tluf 
motor  defect  often  enables  one  to  fix  upon  the 
site  of  the  process,  and  it  would  be  hard  to 
over-estimate  the  importance  of  a  thorough 
knowledge  of  such  localization,  A  veihintary 
motor  itn pulse  starting  from  the  brain  cortex 
must  pass  through  at  least  two  neurones  h^  \ 
fore  it  can  reach  the  muscles,  and  we  there- 
fore speak  of  the  motor  tnu^t  tu<  hi^ng  com- 
fK>s(xl  of  two  segments — ^an  upper  and  a 
lower. 

The  Lower  Motor  Seqmkkt. — The  neurones  of  the  lower  segment  Jwite 
the  cell  Ixjdies  and  their  protophismic  proces^eti  in  the  difTerent  h  '  ihe 

vejitral  horns  of  the  spinal  cord  and  in  the  motor  nuclei  of  the  cen^i'  ♦»** 

The  axis-cylinder  processes  of  the  lower  motor  neunjiii^  le^ive  the  spinal  cord 
in  the  ventral  roots  and  run  in  the  peripheral  nerves,  to  lie  distrihnt4*d  to  ill 
the  muscles  of  the  hi>dy,  where  they  end  in  arborizations  in  the  motor  end 
plates,  These  neumnes  are  direct — that  is,  their  cell  bodies,  tfieir  prootMMCf, 
and  the  muscles  in  which  tliey  end  art*  all  im  the  wime  side  r»f  the  \tody. 
The  ventral  roots  of  the  spinal  cord  are  collected^  from  above  dowo,  inla 


Fjo.  3. — ^Diagmm  of  motor  ptkih 
from  eiicb  hemisphere,  show- 
ing the  crossing  of  the 
path,  which  takes  place  in 
the  upp«r  segment  both  for 
the  cranial  and  spinal  nerves. 
(Van  Oehuchten,  colored.) 
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small  groups,  which,  after  joining  with  the  dorsal  roots  of  the  same  level 
of  the  cord,  leave  the  spinal  canal  between  the  vertebrae  as  the  spinal 
nerves.  That  part  of  the  cord  from  which  the  roots  forming  a  single 
spinal  nerve  arise  is  called  a  segment,  and  corresponds  to  the  nerve  which 
arises  from  it  and  not  to  the  vertebra  to  which  it  may  be  opposite.  With 
the  exception  of  the  cervical  region,  in  which  all  the  nerve  roots  but  the 
eighth  emerge  from  above  the  vertebrae,  the  roots  of  each  segment  for  the 
remainder  of  the  cord  leave  the  spinal  canal  below  the  vertebra  of  corre- 
sponding number,  and  consequently,  owing  to  the  fact  that  during  growth 
the  bony  canal  lengthens  much  more  than  the  cord  itself,  the  more  tailwards 
one  goes  the  greater  is  the  discrepancy  in  position  between  each  spinal  segment 
and  its  particular  vertebra.  This  must  be  borne  in  mind  when  determining 
upon  the  site  of  a  lesion  known  to  occupy  a  given  segment,  for  it  may  lie 
far  above  the  vertebra  of  like  number  and  name.  A  chart  has  been  prepared 
from  numerous  measurements  by  Reid  showing  the  level  of  the  various  seg- 
ments of  the  cord  in  relation  to  the  spines  of  the  vertebrae.  The  axis-cylinder 
processes  which  go  to  make  up  any  one  peripheral  nerve  do  not  necessarily 
arise  from  the  same  segment  of  the  spinal  cord;  in  fact,  most  peripheral 
nerves  contain  processes  from  several  often  quite  widely  separated  segments. 
Most  of  the  long  striped  muscles,  furthermore,  having  originated  in  the 
embryo  from  more  than  one  myatome,  are  innervated  from  more  than  one 
segment. 

Our  knowledge  of  the  localization  of  the  muscular  movements  in  the  gray 
matter  of  the  lower  motor  segment  is  far  from  complete,  but  enough  is  known 
to  aid  materially  in  determining  the  site  of  a  spinal  lesion.  A  number  of 
tables  have  been  prepared  by  different  observers  to  represent  our  present  knowl- 
edge of  this  subject  They  differ  from  each  other  in  minor  details,  but  agree 
in  the  main.  The  following  table,  in  which  is  included  for  each  of  the  spinal 
segments  the  centres  of  representation  for  the  more  important  skeletal  muscles, 
the  main  reflex  centres,  and  the  main  location  of  the  segmental  skin-field,  has 
been  prepared  from  the  studies  of  Starr,  Edinger,  Wichmann,  Sherrington, 
Bolk,  and  others: 


LOCALIZATION  OP  THE  FUNCTIONS  IN  THE  SEGMENTS  OF  THE 

SPINAL  CORD. 


Sbomrnt.  I                 Striped  Mubclbs. 

Rbfucx. 

Skim-Pibij)6  (CP.  FlOfl. 
7  AND  8). 

I,  II  and 
III  C. 

Splenius  capitis. 

Plyoid  muscles. 

Sterno- mastoid. 

Trapezius. 

Diaphragm  (C  III-V) . 

Levator  scapulae  (C  III-V). 

Hypochondrium  (f). 

Sudden   inspiration  pro- 
duced by  sudden  press- 
ure beneath  the  lower 
bonier   of    ribs    (dia- 
phragmatic). 

Back  of  head  to  ver- 
tex. 
Neck  (upper  part). 

IV  C. 

Trapezius. 
Diaphragm. 
Levator  scapul». 
Scaleni  (C  iV-T  I). 
Teres  minor. 
Supraspinatus. 
Rhomboid. 

Dilatation   of  the   pupil 
produced  by  irritation 
of  neck .     Reflex 
through  the  sympathe- 
tic (C  IV-T  I). 

Neck  (lower  part  to 

second  rib). 
Upper  shoulder. 
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LOCALIZATION  OP  THE  FUNCTIONS  IN  THE  SEGMENTS  OF  THE 
SPINAL  CORD  (Continued), 


SSOMBNT. 

STRIPKD  McSOLiSS. 

Rbflbx. 

Skim-Fikuw  (cr.  Fma. 

7  AND  8). 

V    C. 

Diaphra^ 

Teres  minor. 

Supra   and   infra   spinatus   (C 

V-VI). 
Rhomboid. 
Subscapularis. 
Deltoid. 
Biceps. 

Brachialis  anticus. 
Supinator  longus  (C  V-VII). 
Supinator  brevis  (C  V-VII). 
Pectoralis  (clavicular  part). 
Serratus  magnus. 

Scapular  (C  V-T  I). 

Irritation  of  skin  over  the 
scapula  produces  con- 
traction of  the  scapular 
muscles. 

Supinator    longus    and 
biceps. 

Tapping   their    tendons 
produces  flexion   of 
1  brearm. 

Outer  side  of  shoul- 
der and  upper  arm 
over  deltoid  re- 
gion. 

VI    C. 

Teres  minor  and  major. 

Infraspinatus. 

Deltoid. 

Biceps. 

Bracnialis  anticus. 

Supinator  longus. 

Supinator  brevis. 

Pectoralis  (clavicular  part). 

Serratus  magnus  (C  V-VIII). 

Coraco-brachialis. 

Pronator  teres. 

Triceps  (outer  and  long  heads). 

Extensors  of  wrist  (C  VI-VIII). 

Triceps.    Tapping  elbow 
tendon  produces  exten- 
sion of  forearm. 

Posterior    wrist.      Tap- 
ping tendons  causes  ex- 
tension of  hand  (C  VI- 
VII). 

Outer  side  of  fore- 
arm, front  and 
back. 

Outer  half  of  hand  (f). 

VU  C. 

Teres  maior. 

Subscapularis. 

Deltoid  (posterior  part). 

Pectoralis  major  (costal  part). 

Pectoralis  minor. 

Serratus  raa^^nus. 

Pronators  of  wrist. 

Triceps. 

Bxtensors  of  wrist  and  fingers. 

Flexors  of  wrist 

Latissimus  dorsi  (C  VI-VIII). 

Scapulo-humeral.     Tap- 
ping the  inner  lower 
edffe  of  scapula  causes 
adduction  of  the  arm. 

Anterior     wrist.      Tap- 
ping anterior  tendons 
causes  flexion  of  wrist 
(C  VII-VIII). 

Inner  side  and  back 
of  arm  and  fore- 
arm. 

Radial  half  of  the 
hand. 

VIII  c. 

Pectoralis  major  (costal  part). 
Pronator  quadratus. 
Flexors  of  wrist  and  fingers. 
Latissimus. 

Radial   lumbricales  and    inter- 
ossei. 

Palmar.     Stroking  palm 
causes  closure  oi  fln- 
gers. 

Forearm  and  hand, 
inner  half. 

I  T. 

Lumbricales  and  interossei. 
Thenar    and    hypothenar   emi- 
nences (C  VII-T  I). 

Upper    arm,    inner 

II  to 
XII  T. 

Muscles  of  back  and  abdomen. 
Erectores  spinae  (T  I-LV). 
Intercostals  (T  I-T  XII). 
Rectus  abdominis  (T  V-T  XII). 
External  oblique  (T  V-XII). 
Internal  oblique  (T  VII-L  I). 
Transversalis  (T  VII-L  I). 

Epigastric.    Tickling 
mammary  region 
causes     retraction     of 
epigastrium    (T     IV- 

Abdominal.    Stroking 
side  of  abdomen  causes 
retraction  of  belly  (T 
IX-XII). 

Skin  of  chest  and 
abdomen  in  ob- 
lique dorso-ventral 
zones.  The  nipple 
lies  between  the 
zone  of  T  IV  and 
T  V.  The  umbil- 
licus  lies  in  the 
fleld  of  T  X. 
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LOCALIZATION  OF  THE  FUNCTIONS  IN  THE  SEGMENTS  OF  THE 
SPINAL  CORD  (Continued). 


Sbomkmt. 

Reflex. 

Seim-Fielos  (of.  Fiob. 

7  A2CD  8). 

I  L. 

Lower  part  of  external  and  in- 
ternal oblique  and  transver- 
sails. 

Quadratus  lumborum  (L  I-II). 

Cremaster. 

Psoas  major  and  minor  (t). 

Cremasteric.       Stroking 
inner  thigh  causes  re- 
traction   of     scrotum 
(LI-II). 

Skin  over  lowest  ab- 
dominal zone  and 
groin. 

II  L. 

Psoas  major  and  minor. 

Iliacus. 

Pectineus. 

Sartorius  (lower  part). 

Flexors  of  knee  (Remak). 

Adductor  longus  and  brevis. 

Front  of  thigh. 

Ill  L. 

Sartorius  (lower  part). 
Adductors  of  thigh. 
Quadriceps  femoris(L  II-L IV). 
Inner  rotators  of  thigh. 
Abductors  of  thigh. 

Patellar    tendon.     Tap- 
ping tendon  causes  ex- 
tension of  leg.  "  Knee- 
jerk." 

Front  and  inner  side 
of  thigh. 

IV  L. 

Flexors  of  knee  (Ferrier). 
Quadriceps  femoris. 
Adductors  of  thigh. 
Abductors  of  thieh. 
Extensors  of  ankle  (tibialis  anti- 

cus). 
Glutei  (medius  and  minor). 

Gluteal     Stroking  but- 
tock causes   dimpling 
in     fold    of     buttock 
(L  IV-V). 

Mainly  inner  side  of 
thigh  and  leg   to 

V  L. 

Flexors   of    knee    (ham-string 

muscles)  (L  IV-S  II). 
Outward  rotators  of  thigh. 
Glutei. 
Flexors  of  ankle  (gastrocnemius 

and  soleus)  (L  fV-S  II). 
Extensors  of  toes  (L  IV-S  I). 
PeronsBi. 

Back  of  leg,  and  part 
of  foot. 

I  to 

II  S. 

Flexors  of  ankle  (L  V-S  II). 

Long  flexor  of  toes  (L  V-S  II). 

Peroniei. 

Intrinsic  muscles  of  foot 

Foot  reflex.     Extension 
of  Achilles    tendon 
causes  flexion  of  ankle 
(S  I-II).  Ankle-clonus. 

PlanUr.     Tickling   sole 
of  foot  causes  flexion 
of  toes  or  extension  of 
great  toe  and  flexion 
of  others. 

Back  of  thigh,  leg, 
and    foot ;    oater 
side. 

Ill  to 
V  S. 

Perineal  muscles. 
Levator  and  sphincter  ani  (S  I- 
III). 

Vesical  and  anal  reflexes. 

Skin    over    sacrum 

and  buttock. 
Anus. 
Perineum.  Genitals. 

The  Uppek  Motor  Segment  and  Motor  Areas  of  the  Cortex. — The 
cell  bodies  of  the  upper  motor  neurones  are  found  in  the  brain  cortex  lying 
for  the  most  part  in  a  strip  anterior  to  the. fissure  of  Rolando,  and  it  is  in 
this  region  that  we  find  the  movements  of  the  body  again  represented. 

The  clinical  studies  of  Hughlings  Jackson,  the  experiments  of  Hitzig  and 
Fritsch  and  of  Ferrier,  and  the  anatomical  studies  of  tract  myelinization  by 


874  DISEASES  OF  THE  NERVOUS  SYSTEM. 

Flechsig.  laid  the  foundation  for  the  great  xnm^  at  raost  excellent  work  which! 
ha*  been  done  upon  this  subject.    We  owe  much  to  Victor  Horsley  and  hU  a&scHl 

dates  for  their  careful  res(?archei5  in  this  direction.  More  recently  the  expoi-j 
mental  work  of  Sherrinj^ton  and  Griinbauni  on  the  higher  apes  has  somewtiati 
niodifie<l  the  observation.^  of  pnxxnling  investigators,  and  with  the  result  of] 
more  accurately  delineating  the  motor  territoiT.  They  have  ^hown  Umt  tnwi 
motor  respoDsei*  are  elicited  only  by  stimulation  anterior  to  the  Rolandtr  ftMcm;! 
that  practically  no  point,  over  the  ascending  frontal  convolution,  failu  to  r©-| 


vm. 


:-**fti 


^ 


'e. 


'EECH" 


.y' 


MOTOR 


F   MO  toll        ) 


'^ 


^ 


AUDITORY 

^specch'" 


\ 


\ 


Flo,  3. — Diagrammatic  repres<»ntation  of  cortical  Uicalixalion  in  the  left  liemisplicm,  shovin^l 
the  fpe«*cb  cenlre^i.  The  motor  areas  ilelemuaec!  by  titiipolar  fanulic  excitation  of  thil 
anthropoid  cortex  (Sherrington  and  GrUnbauuj)  are  here  shown  stippleti  in  red  utid  IM J 
miti^rior  to  the  liolandie  fl^tstire.  The  Hen^iry  ureaa  [irr«>iuiniLhIy  hi;  (Nistcrior  t#>  this  I 
sure  and  are  rouiErhty  in(Ji«.'atiHi  in  blue  without  a<!curat4S  delineation,  Lyin^  as  it  da 
on  the  npper  hurfnoK  of  the  hemisphere,  the  leg  area  should  not  be  risible  on  m  1 
view  such  as  is  given  here, 

spond  to  gtimulation ;  that  there  is  but  slight  extension  of  the  motor  cnHnjt  on  I 
to  the  paracentral  lohule  of  the  mo^ial  surface  of  the  hniin ;  that  Tni>Ti;mt!ntff| 
are  obtainable  not  only  from  the  oxpo-ied  part  of  the  convolution,  hu'    *      "nm 
its  hidden  i^iirface  to  the  very  depths  of  the  Holanrlic  .Hulrun;  thai  ,ai 

area  of  repre^mtation  for  the  trunk  betwwn  the  ecntrt^^  for  the  lep  and  unn, 
and  al«^o  for  the  neck  between  thoi^  of  the  arm  and  face;  that  the  auperinrj 
and  inferior  genua  are  the  landmarks  which  indicate  the  ixituation  of  thc^ 
small  areas  of  representation  for  trunk  and  neck.    Tbe^e  reisulta  ha?e  tci  la 
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measure  been  confirmed  by  Gushing  by  unipolar  electrical  stimulation  of 
the  human  cortex  in  a  number  of  brain  cases  that  have  been  operated  upon 
from  my  clinic.  From  above  down  the  motor  areas  occur  in  the  following 
order :  leg,  trunk,  arm,  neck,  head  (Fig.  3).  Those  of  the  leg  and  arm  occupy 
the  upper  half  of  the  convolution,  and  that  for  the  head,  including  movements 
of  the  face,  jaws,  tongue,  and  larynx,  the  lower  half. 

The  speech  centres  are  indicated  in  the  diagram  (Fig.  3)  in  accordance 
with  the  generally  accepted  views:  that  for  motor  speech  occupies  the  posterior 
part  of  the  left  third  frontal  or  Broca's  convolution.  It  is  a  disputed  point 
whether  or  not  there  is  a  separate  centre  presiding  over  the  movements  em- 
ployed in  writing.  Some  have  assumed  such 
a  centre  to  be  present  in  the  second  frontal 
convolution  as  indicated  on  the  diagram. 
The  conjugate  movement  of  head  and  eyes 
to  the  opposite  side  has  commonly  been  found 
in  apes  to  follow  stimulation  of  the  external 
surface  of  the  frontal  lobe.  Similarly  move- 
ments of  the  eyes  may  be  elicited  from  the 
occipital  cortex,  but  probably  none  of  these 
reactions  are  comparable  to  the  more  simple 
movements  through  the  pyramidal  tract  which 
follow  stimulation  of  the  ascending  frontal 
convolution. 

The  axis-cylinder  processes  of  the  upper 
motor  neurones  after  leaving  the  gray  matter 
of  the  motor  cortex  pass  into  the  white  mat- 
ter of  the  brain  and  form  part  of  the  corona 
radiata.  They  converge  and  pass  between  the 
basal  ganglia  in  the  internal  capsule.  Here 
the  motor  axis-cylinders  are  collected  into  a 
compact  bundle — the  pyramidal  tract — occu- 
pying the  knee  and  anterior  two-thirds  of  the 
posterior  limb  of  the  internal  capsule.  The 
order  in  which  the  movements  of  the  oppo- 
site side  of  the  body  are  represented  at  this 
level,  as  learned  from  experimental  observa- 
tions on  apes,  is  given  in  Fig.  4. 

After  passing  through  the  internal  cap- 
sule the  fibres  of  the  pyramidal  tract  leave  the  hemisphere  by  the  crus,  of 
which  they  occupy  about  the  middle  three-fifths  (Fig.  5).     The  movements 
of  the  tongue  and  lips  are  represented  nearest  the  middle  line. 

As  soon  as  the  tract  enters  the  crus,  some  of  its  axis-cylinder  processes 
leave  it  and  cross  the  middle  line  to  end  in  arborizations  about  the  ganglion 
cells  in  the  nucleus  of  the  third  nerve  on  the  opposite  side;  and  in  this  way, 
as  the  pyramidal  tract  passes  down,  it  gives  off  at  different  levels  fibres  which 
end  in  the  nuclei  of  all  the  motor  cerebral  nerves  on  the  opposite  side  of  the 
body.  Some  fibres,  however,  go  to  the  nuclei  of  the  same  side  (Hoche). 
From  the  crus,  the  pyramidal  tract  runs  through  the  pons  and  forms  in  the 
medulla  oblongata  the  pyramid,  which  gives  its  name  to  the  tract.     At  the 


Pio.  4. — Diagram  of  motor  and  sen- 
sory representation  in  the  inter- 
nal capsule.  NL.,  Lenticular 
nucleus.  NC,  Caudate  nucleus, 
THO.,  Optic  thalamus.  The  mo- 
tor paths  are  red  and  black,  the 
sensory  are  blue. 
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Fm.  5. — Diagram  of  motor  and  eensory  paths  in  Crura* 


lower  part  of  the  medulla,  after  the  fibres  going  to  the  cerebral  ncrres  hate 
crossed  the  middle  line,  a  large  proportion  of  the  remaining  fibres  erofle^ 
decussating  with  those  from  tlie  opposite  pyramid,  and  jrass  into  the  oppixsite 
side  of  the  spinal  cord,  forming  the  crossed  pyramidal  tract  of  the  lateral 

eolunin  (fasicieulus  ct*ri:4*ro- 
spinalis  lateralis)  (Fig.  6, 
1 ) .  The  smaller  numlier  of 
fibres  which  do  not  at  this 
time  cross,  descend  in  the 
ventral  column  of  the  i^iu€ 
side,  forming  the  direct 
pyramidal  tract,  or  Tiirdrt 
column  (fascic?ulus  cerebro- 
gpinalis  ventralis)    (Fig.  6, 

2). 

At  every  level  of  tbd 
spinal  cord  axis-cylinder 
prtx^e.sse?*  leave  the  emsjted 
p}Tamidal  tract  to  enter  the 
ventral  horns  and  end  ahiiut 
the  cell  bodies  of  the  lower  motor  neurones.  The  tract  diminishes  in  siae 
from  above  dowTiward.  The  fibres  of  the  direct  p}Tamidal  tract  cnifis  at 
different  levels  in  the  ventral  white  commissure,  and  al^o,  it  is  believed,  end 
about  cells  in  the  ventral 
horns  on  the  opposite  side  of 
the  cord.  This  tract  usually 
ends  about  the  middle  of  the 
tlioracic  region  of  The  cord* 

The  Sensory  System. — 
The  path  for  sensory  conduc- 
tion is^  more  complicated  than 
the  motor  path,  and  in  its 
simplest  form  is  composed  of 
at  least  three  sets  of  neu- 
rones, one  above  the  otlier. 
The  cell  bodies  of  the  lowest 
neurones  are  in  the  ganglia, 
on  the  dorsal  roots  of  the 
ripinal  nerves,  and  the  gan- 
glia of  the  sensory  cerebral 
nerves.  These  ganglion  cells 
have  a  special  form,  having 
apparently  but  a. single  proc- 
ess, which »  soon  after  leav- 
ing the  cell,  divides  in  a  T- 

sftupcd  manner,  one  portion  running  into  the  ci?nfml  nervous  system  and 
the  other  to  the  periphery  of  the  body*  Embryological  and  comparative 
anatomical  studies  have  made  it  seem  probable  that  th**  jKTipheral  sensory 
fibre,  the  process  which  conducts  toward  the  cell,  represents  the  protoplaatDic 


Fio.  0. — Diagram  of  croas-eection  of  ipifnil  cord,  thaw* 
\ng  motor,  red,  and  sensory,  blue  palhs.  1,  Lat^iml 
pyraniidal  tmcU  2,  Ventral  pymmidal  tracL  8, 
Dorsid  columns.  4,  Direct  oerebdlar  kraet.  5 
Ventro-lateral  groiitid  bundleiL  0,  V«Dtro* lateral 
aM^ending  tract  of  GowersL  <Van  Gttkttcbt«ft» 
colored.) 
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processes,  while  that  which  conducts  away  from  the  cell  is  the  axis-cylinder 
process.  In  the  peripheral  sensory  nerves  we  have,  then,  the  dendrites  of  the 
lower  sensory  neurones.  These  start  in  the  periphery  of  the  body  from  their 
various  specialized  end  organs.  The  axis-cylinder  processes  leave  the  ganglia 
and  enter  the  spinal  cord  by  the  dorsal  roots  of  the  spinal  nerves.  After  enter- 
ing the  cord  each  axis-cylinder  process  divides  into  an  ascending  and  a 
descending  branch,  which  run  in  the  dorsal  fasciculi.  The  descending  branch 
runs  but  a  short  distance,  and  ends  in  the  gray  matter  of  the  same  side  of 
the  cord.  It  gives  off  a  number  of  collaterals,  which  also  end  in  the  gray 
matter.  The  ascending  branch  may  end  in  the  gray  matter  soon  after  enter- 
ing, or  ft  may  run  in  the  dorsal  fasciculi  as  far  as  the  medulla  to  end  about 
the  nuclei  there.  In  any  case  it  does  not  cross  the  middle  line.  The  lower 
sensory  neurone  is  direct. 

The  cells  about  which  the  axis-cylinder  processes  and  their  collaterals  of 
the  lower  sensory  neurone  end  are  of  various  kinds.  They  are  known  as  sen- 
sory neurones  of  the  second  order.  In  the  first  place,  some  of  them  end  about 
the  cell  bodies  of  the  lower  motor  neurones,  forming  the  path  for  reflexes. 
They  also  end  about  cells  whose  axis-cylinder  processes  cross  the  middle  line 
and  run  to  the  opposite  side  of  the  brain.  In  the  spinal  cord  these  cells  are 
found  in  the  different  parts  of  the  gray  matter,  and  their  axis-cylinder  proc- 
esses run  in  the  opposite  ventro-lateral  ascending  tract  of  Gowers  (Fig.  6,  6) 
and  in  the  ground  bundles  (fasciculus  lateralis  proprius  and  fasciculus  ven- 
tralis  proprius). 

In  the  medulla  the  nuclei  of  the  dorsal  fasciculi  (nucleus  fasciculi  gra- 
cilis (Golli)  and  nucleus  fasciculi  cuneati  (Burdachi))  contain  for  the  most 
part  cells  of  this  character.  Their  axis-cylinder  processes,  after  crossing,  run 
toward  the  brain  in  the  medial  lemniscus  or  bundle  of  the  fillet;  certain  of 
the  longitudinal  bundles  in  the  formatio  reticularis  also  represent  sensory 
paths  from  the  spinal  cord  and  medulla  toward  higher  centres.  The  fibres 
of  the  medial  lemniscus  or  fillet  do  not,  however,  run  directly  to  the  cere- 
bral cortex.  They  end  about  cells  in  the  ventro-lateral  portion  of  the  optic 
thalamus,  and  the  tract  is  continued  on  by  way  of  another  set  of  neurones, 
which  send  processes  to  end  in  the  cortex  of  the  posterior  central  and  parietal 
convolutions.  This  is  the  most  direct  path  of  sensory  conduction,  but  by  no 
means  the  only  one.  The  peripheral  sensory  neurones  may  also  end  about 
cells  in  the  cord  whose  axones  run  but  a  short  distance  toward  the  brain  before 
ending  again  in  the  gray  matter,  and  the  path,  if  path  it  can  be  called,  is 
made  up  of  a  series  of  these  superimposed  neurones. '  The  gray  matter  of 
the  cord  itself  is  also  believed  to  offer  paths  of  sensory  conduction.  All  these 
paths  reach  the  tegmentum  and  optic  thalamus,  and  thence  are  distributed 
to  the  cortex  along  with  the  other  sensory  paths.  There  may  also  be  paths 
of  sensory  conduction  through  the  cerebellum  by  way  of  the  direct  cerebellar 
tract  and  Gowers'  bundle. 

From  this  short  summary  it  is  evident  that  the  possible  paths  for  the 
conduction  of  afferent  impulses  are  many,  and  become  more  complex  as  the 
various  tracts  approach  the  brain  where  our  knowledge  of  them  is  somewhat 
indefinite.  The  anatomical  arrangement  of  the  two  lower  orders  of  sensory 
neurones  is,  however,  sufficiently  well  understood  to  be  of  great  clinical  value. 
We  have  seen  in  the  case  of  the  motor  neurones  that  the  distribution  of  the 
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Fio.  7. — Anterior  aspect  of  the  segmental  skin-fields  of  the  body,  combined  from  the  studies 
of  Head,  Kocher,  Starr,  Thorburn,  Edinger,  Sherrington,  Wichmann,  Seiffer,  Hoik, 
Gushing,  and  others.  Heayy  lines  represent  lerels  of  fusion  of  dermatomes  and  the  pre- 
axial  and  postazial  lines  of  the  limba. 
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Fig.  8. — Posterior  aspect  of  the  segmental  skin-fields  of  the  body. 
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peripheral  nerreA  to  the  musoles,  awning  largely  to  the  mterlacing  into  pli 
of  the  neurones  from  tlie  various  gpinal  units,  is  quite  diflferent  from  that  d 
the  ventral  roots  themselves,  and  the  same  rule  holis  true  for  the  peripheral 
nerve  and  dorsal  root  distribntion  for  the  cutaneous  areas.  The  cutaneoii^ 
fields  corresponding  to  the  peripheral  nerves  are  well  known,  and  although 
our  know^ledge  of  the  exact  site  and  outline  of  sorae  of  the  segmentiil  skin- 
fields,  represented  by  the  dorsal  roots,  is  less  accurately  established,  neverthe- 
less they  are  sufficiently  well  understood  to  be  of  aid  in  determining  the 
segmental  level  of  spinal  cord  and  of  dorsal  root  lesions.  Information  con- 
cerning the  topography  in  the  adult  of  these  skin  units  or  dermatomes  hm^ 
been  obtained  froio  various  sources;  from  morphological  studies;  from  ana- 
tomical dissections;  from  physiological  experimentation,  particularly  in  Sber* 
rington's  hands;  from  the  study  of  amesthesias  in  clinical  cases  aiter  trail* 
matic  injuries  to  the  cord,  by  Starr,  Thorbum,  Kocher,  and  many  othen; 
and  lastly  from  Head's  studies  of  the  distribution  of  the  cutaneous  legions  in 
herpes  zoster,  and  of  the  areas  of  referred  pain  and  tenderness  in  vigccnU 
diseajie.  The  diagrams  on  pages  878  and  879  embody  the  resnlta  of  many 
of  these  observations. 

The  cutaneous  sensory  impressions  are  in  man  conducted  toward  the  bnum, 
probal>ly  on  the  opposite  side  of  the  cord — that  is,  the  path  cmsses  to  tli« 
opposite  side  soon  after  entering  the  cord.  Muscular  sense,  on  the  other  hand^ 
is  conducted  on  the  same  side  of  the  cord  in  the  fasciculus  of  Goll,  to  erofti 
above  by  means  of  the  axones  of  sensory  neurones  of  the  second  order  in  the 
muduUa. 

Skxsory  Areas  of  the  Cortex. — The  localization  of  sensory  impre^ioos 
in  the  cortex  of  the  brain  is  not  definitely  determined,  hut  it  is  lK*lieved  to  iie 
posterior  to  the  motor  representation.  Sensation  seems,  however,  to  l)e  mom 
widely  represented  than  motion,  and  to  occupy  most  of  the  parietal  lobe  as 
well  as  the  posterior  central  convolutions  (Fig.  3). 

The  paths  for  the  conduction  of  the  stimuli  which  underlie  the  spectil 
senses  are  given  in  the  section  upon  the  cerebral  nerves,  and  it  is  only  nee^- 
sary  here  to  refer  to  what  is  known  of  the  cortical  representation  of  thcsa 
senses. 

Visual  impressions  are  localized  in  the  occipital  lobc*».  The  primary  rianal 
centre  is  on  the  mesial  surface  in  the  cuneus,  especially  about  the  calcarint 
fissure,  and  here  are  represented  the  opposite  visual  half-fields.  Some  authont 
believe  that  there  is  another  higher  centre  on  the  outer  surface  of  the  fx^cipital 
lobe,  in  which  the  vision  of  the  opposite  eye  is  chiefly  rep  Resented,  iIriwev%T 
this  may  ho,  most  authors  hold  that  the  angular  gyru$  of  the  left  hemu^phere 
is  a  part  of  the  brain  in  which  are  stored  the  memories  of  the  meaning  of 
letters,  words,  figures,  and  indci*d  of  all  seen  objects.  This  is  designated  an 
the  visual  speech  cejitre  on  tlie  diagram  (Fig.  3).  Flechsig  and  Monakow 
do  not  admit  this. 

Auditory  impressions  are  localized  for  the  most  part  in  the  first  temporal 
convolution  and  the  transverse  temporal  gyri,  and  it  i*  in  this  region  in  th« 
left  hemisphere  that  the  memories  of  the  meanings  of  heard  word*  and  ^mnAs 
are  stored.  Musical  memories  are  localized  somewliat  in  front  of  rhmo  for 
words.  The  cortical  centre*  for  smell  include  a  pan  of  the  base  of  the  frontal 
lobe,  the  uncus,  and  perhaps  the  g}TU8  hippocampi.    The  central  for  taito 


GENERAL  INTRODUCTION.  881 

are  supposed  to  be  situated  near  those  for  smell,  but  we  possess  as  yet  no 
definite  information  about  them. 

Topical  Diagnosis. — The  successful  diagnosis  of  the  position  of  a  lesion 
in  the  nervous  system  depends  upon  a  careful  and  exhaustive  examination  into 
all  the  symptoms  that  are  present,  and  then  endeavoring  with  the  help  of 
anatomy  and  physiology  to  determine  the  place,  a  disturbance  at  which  might 
produce  these  symptoms. 

The  abnormalities  of  motion  are  usually  the  most  important  localizing 
symptoms,  both  on  account  of  the  ease  with  which  they  can  be  demonstrated, 
and  also  because  of  the  comparative  accuracy  of  our  knowledge  of  the  motor 
path. 

lesions  in  any  part  of  the  motor  path  cause  disturbances  of  motion.  If 
destructive,  the  function  of  the  part  is  abolished,  and  as  the  result  there  is 
paralysis.  If,  on  the  other  hand,  the  lesion  is  an  irritative  one,  the  structures 
are  thrown  into  abnormal  activity,  which  produces  abnormal  muscular  con- 
traction. The  character  of  the  paralysis  or  of  the  abnormal  muscular  contrac- 
tion varies  with  lesions  of  the  upper  and  lower  segment,  the  variations 
depending,  first,  upon  the  anatomical  position  of  the  two  segments;  and,  sec- 
ondly, upon  the  symptoms  which  are  the  result  of  secondary  degeneration  in 
each  of  the  segments. 

(a)  Lesions  of  the  Lower  or  Spino-muscular  Segment. — Destructive 
Lesions. — It  has  been  stated  above  that  the  nutrition  of  all  parts  of  a  neurone 
depends  upon  their  connection  with  its  healthy  cell  body ;  and  if  the  cell  body 
be  injured,  its  processes  undergo  degeneration,  or  if  a  portion  of  a  process  be 
separated  from  the  cell  body,  that  part  degenerates  along  its  whole  length. 
This  so-called  secondary  degeneration  plays  a  very  important  role  in  the 
symptomatology. 

In  the  lower  motor  segment  the  degeneration  not  only  aflFects  the  axis- 
cylinder  processes  which  run  in  the  peripheral  nerves,  but  also  the  muscle 
fibres  in  which  the  axis-cylinder  processes  end.  The  degeneration  of  the  nerves 
and  muscles  is  made  evident,  first,  by  the  muscles  becoming  smaller  and  flabby, 
and,  secondly,  by  change  in  their  reaction  to  electrical  stimulation.  The 
degenerated  nerve  gives  no  response  to  either  the  galvanic  or  the  faradic  cur- 
rent, and  the  muscle  does  not  respond  to  faradic  stimulation,  but  reacts  in 
a  characteristic  manner  to  the  galvanic  current.  The  contraction,  instead 
of  being  sharp,  quick,  lightning-like,  as  in  that  of  a  normal  muscle,  is  slow 
and  lazy,  and  is  often  produced  by  a  weaker  current,  and  the  anode-closing 
contraction  may  be  greater  than  the  cathode-closing  contraction.  This  is  the 
reaction  of  degeneration,  but  it  is.  not  always  present  in  the  classical  form. 
The  essential  feature  is  the  slow,  lazy  contraction  of  the  muscle  to  the  galvanic 
current,  and  when  this  is  present  the  muscle  is  degenerated. 

The  myotatic  irritability,  or  muscle  reflex,  and  the  muscle  tonus  depend 
upon  the  integrity  of  the  reflex  arc,  of  which  the  lower  motor  segment  is  the 
efferent  limb,  and  in  a  paralysis  due  to  lesion  of  this  segment  the  muscle 
reflexes  (tendon  reflexes)  are  abolished  and  there  is  a  diminished  muscular 
tension. 

Lower  segment  paralyses  have  for  their  characteristics  degenerative  atrophy 
with  the  reaction  of  degeneration  in  the  affected  muscles,  loss  of  their  reflex 
excitability,  and  a  diminished  muscular  tension.  These  are  the  general  char- 
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acteristics,  but  the  anatomical  relations  of  this  scgmont  also  give  Ddrtaln 

peculiarities  in  the  distribution  of  the  paralyses  which  help  to  distuijgtLisfa 
them  from  those  which  follow  lesions  of  the  upper  segment,  and  which  tim 
aid  in  determining  the  site  of  the  lesion  in  the  lower  segment  itmll.  Tht* 
cell  bodies  of  this  segment  are  distributed  in  groups,  from  the  level  of  the 
peiluncles  of  the  brain  throughout  the  whole  extent  of  the  spinal  c<ird  to  tU 
termination  op]L>osite  the  secnud  lumbar  vertebra,  and  their  axii^-cylir  -^ 

esses  run  in  the  peripheral  nerves  to  every  muscle  in  the  body;  R'  :  .^^  Lht? 
component  parts  are  more  or  1e^  widely  separated  from  each  other,  and  a 
local  lesion  causes  paralyeii*?  of  only  a  few  muscles  or  groups  of  tiiusclesi.  and 
not  of  a  whole  section  of  the  body,  as  is  the  case  where  lesions  affect  the  upper 
fiegmont.  The  muscles  which  are  paralyzed  indicate  whether  the  dls<tase  i«  in 
the  peripheral  nerves  or  spinal  cord ;  for,  as  we  have  seen  above,  the  muscles 
are  represented  differently  in  the  peripheral  nerves  and  in  the  spinal  coitL 
Sensory  symptoms,  which  may  accompany  the  paralysis,  are  often  of  great 
assistance  in  making  a  local  diagnosis.  Thus,  in  a  paralysis  wirh  the  char- 
acteristics of  a  lesion  of  the  lower  motor  segment,  if  the  paralyzed  muiclea  are 
all  supplied  by  one  nerve,  and  the  am^sthetic  area  of  the  skin  is  supplied  by 
that  nerve,  it  is  evident  that  the  lesion  must  be  in  the  ncrvo  it^lf.  On  thi! 
other  hand,  if  the  muscles  paralyzed  are  not  supplie^l  by  a  sin  ?%  but 

are  represented  close  together  in  the  spinal  cord,  and  the  ori  .^  area 

corresponds  to  that  section  of  the  cord  (see  table),  it  is  equally  clear  thai  Urn 
lesion  must  be  in  the  cord  itself  or  in  its  nerve  rootii. 

Irritative  Llsions  of  the  Lower  Motor  Skgmekt. — Legions  of  iJii* 
segment  cause  comparatively  few  symptoms  of  irritation,  and  our  knowledge  on 
this  point  is  neither  extensive  nor  accurate.  The  fibrillary  ctmtractions  which 
are  so  common  in  muscles  imdergoing  degeneration  are  probably  due  to  Mimy- 
lation  of  the  cell  bodies  in  their  slow  degeneration,  as  in  pn         -  !,ir 

atrophy,  or  to  irritation  of  the  axis-cylinder  processes  in  tht  -♦, 

as  in  neuritis.    Lesions  which  affect  the  motor  roots  as  they  leave  the  central 
nervous  system  may  cause  spasmodic  contractions  in  the  muscles  supplied  by 
them.     Certain  convulsive  paroxysms,  of  which  laryngismus  sthdulu9  b  a 
.type,  and  to  which  the  spasms  of  tetany  also  belong,  are  believeil  iv  '  tn 

» abnormal  activity  in  the  lower  motor  cent j-es.    These  are  the  "  lowest  ^  " 

of  Hughlings  Jackson.  Certain  poisons,  as  str}X!hnia  and  that  of  tetaisii««  act 
particularly  upon  these  centres. 

The  principal  diseases  in  which  the  lower  motor  segment  may  he  involttd 
arer  ail  diseases  involving  the  peripheral  nerves,  fcrt'iiral  and  spinal  meningilt«, 
injuries,  hiemorrhages  and  tumors  of  the  medulla  and  cord  or  their  membni]«», 
lesions  of  the  gray  matter  of  the  segment,  anterior  poliomyelitid«  pm»^Te«itve 
muficular  atrophy,  tndbar  paralysis,  ophth^i'        '       i  ' 

(6)  Lesions  of  tiik  Cpper  Motou  Si 
paralysis,  as  in  the  lower  motor  segrncut,  and  here  again  the  wvoudary  di-*gt*n- 
eration  which  follows  the  lesion  givea  to  the  paralysis  iU  distinctive  ciiaracter- 
istics.     In  this  case  the  paralysis   is  accompanied   by  a  spastic  ccmdition, 
ahown  in  an  exaggeration  of  muscle  reflex  and  an  >f 

'the  muscle.    It  is  not  accurately  known  how  the  de;:  id 

fibres  causes  this  excess  of  the  muscle  reflex.  The  n^ual  explanatmn  U,  that 
under  normal  circurai^tances  the  upper  motor  centrea  arc  oonstanllj  exertiog 
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a  restraining  influence  upon  the  activity  of  the  lower  centres,  and  that  when 
the  influence  ceases  to  act,  on  account  of  disease  of  the  pjrramidal  fibres,  the 
lower  centres  take  on  increased  activity,  which  is  made  manifest  by  an  exag- 
geration of  the  muscle  reflex. 

We  have  seen  that  the  neurones  composing  each  segment  of  the  motor  path 
are  to  be  considered  as  nutritional  units,  and  therefore  the  secondary  degen- 
eration in  tlie  upper  segment  stops  at  the  beginning  of  the  lower.  For  this 
reason  the  muscles  paralyzed  from  lesions  in  the  upper  segment  do  not  undergo 
degenerative  atrophy,  nor  do  they  show  any  marked  change  in  their  electrical 
reactions. 

The  separate  parts  of  the  upper  motor  segment  lie  much  more  closely 
together  than  do  those  of  the  lower  segment,  and  therefore  a  small  lesion 
may  cause  paralysis  in  many  muscles.  This  is  more  particularly  true  in  the 
internal  capsule,  where  all  the  axis-cylinder  processes  of  this  segment  are  col- 
lected into  a  compact  bundle — the  pyramidal  tract.  A  lesion  in  this  region 
usually  causes  paralysis  of  most  of  the  muscles  on  the  opposite  side  of  the 
body — that  is,  hemiplegia.  The  pyramidal  tract  continues  in  a  compact  bundle, 
giving  off  fibres  to  the  motor  nuclei  at  different  levels;  a  lesion  an3rwhere  in 
its  course  is  followed  by  paralysis  of  all  the  muscles  whose  spinal  centres 
are  situated  below  the  lesion.  When  the  disease  is  above  the  decussation,  the 
paralysis  is  on  the  opposite  side  of  the  body ;  when  below,  the  paralyzed  muscles 
are  on  the  same  side  as  the  lesion.  Above  the  internal  capsule  the  path  is  some- 
what more  separated,  and  in  the  cortex  the  centres  for  the  movements  of  the 
different  sections  of  the  body  are  comparatively  far  apart,  and  a  sharply  local- 
ized lesion  in  this  region  may  cause  a  more  limited  paralysis,  affecting  a  limb 
or  a  segment  of  a  limb-^the  cerebral  monoplegias ;  but  even  here  the  paralysis 
is  not  confined  to  an  individual  muscle  or  group  of  muscles,  as  is  commonly 
the  case  in  lower  segment  paralysis  (see  Fig.  1  and  explanation). 

To  sum  up,  the  paralyses  due  to  lesions  of  the  upper  motor  segment  are 
wide-spread,  often  hemiplegic;  the  paralyzed  muscles  are  spastic  (the  tendon 
reflexes  exaggerated),  they  do  not  undergo  degenerative  atrophy,  and  they 
do  not  present  the  degenerative  reaction  to  electrical  stimulation. 

There  is  an  exception  to  the  above  statement — that  is,  in  the  paralyses 
which  follow  a  complete  transverse  lesion  of  the  spinal  cord.  Here  the  limbs 
are  of  course  completely  paralyzed,  but  instead  of  being  spastic  they  are  flaccid 
and  the  deep  reflexes  are  absent.  The  muscles  react  normally  to  electricity. 
There  is  no  satisfactory  explanation  of  the  loss  of  the  reflexes  under  these 
conditions. 

Irritative  Lesions  of  the  Upper  Motor  Segment. — Our  knowledge 
of  such  lesions  is  confined  for  the  most  part  to  those  acting  on  the  motor  cor- 
tex. The  abnormal  muscular  contractions  resulting  from  lesions  so  situated 
have  as  their  type  the  localized  convulsive  seizures  classed  under  Jacksonian  or 
cortical  epilepsy,  which  are  characterized  by  the  convulsion  beginning  in  a 
single  muscle  or  group  of  muscles  and  involving  other  muscles  in  a  definite 
order,  depending  upon  the  position  of  their  representation  in  the  cortex. 
For  instance,  such  a  convulsion,  beginning  in  the  muscles  of  the  face,  next 
involves  those  of  the  arm  and  hand,  and  then  the  leg.  The  convulsion  is 
usually  accompanied  by  sensory  phenomena  and  followed  by  a  weakness  of 
the  muscles  involved. 
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A  majority  of  lesions  of  the  motor  cortex  are  both  destructire  and  irri- 
tat-ve— i*  c,  they  destroy  the  nerve  cells  of  a  certain  centre,  and  either  io  their 
grow-th  or  by  their  presence  throw  into  abnormal  activity  thoif^^  nf  Hif*  gur- 
rounding  centres. 

The  upper  motor  segment  is  involved  in  nearly  all  the  disea^:*s  oi  me 
brain  and  spinal  cord,  especially  in  injuries*,  tumors^  abscesses,  and  ha»nior* 
rhagCi^;  transverse  lesions  of  the  cord;  syringomyelia,  progressfve  mu^tilar 
atrophy,  bulbar  paralysis,  etc.  One  lesion  often  involves  boUi  the  upper  and 
the  lower  motor  segments,  and  we  have  paralysis  in  the  different  part*  of  the 
body,  with  the  characteristics  of  each.  Such  a  combination  enables  us  in 
many  cases  to  make  an  accurate  local  diagnosis. 

Lesions  in  the  optic  path  and  in  the  different  speech  centres  alao  gite 
localizing  symptoms,  which  should  always  be  looked  for, 

(c)  Lesions  of  the  Sensory  Path. — Here  again  the  lesion  may  be  either 
irritative  or  destructive.  Irrifaiive  lesions  cause  abnormal  subjective  ^osorj 
impressions — paraesthesia,  formication,  a  sense  of  cold  or  constriction,  and 
pain  of  ever)'  grade  of  intensity.  The  character  of  the  sensory  symptoms  gives 
very  little  indication  as  to  the  position  of  the  irritating  process.  Intense  pain 
is,  as  a  rule*  a  symptom  of  a  lesion  in  the  peripheral  sensory  neurones,  but  it 
may  be  caused  by  a  disease  of  the  sensory  path  within  the  central  nervoos 
system. 

The  exact  distribution  of  symptoms  gives  us  more  accurate  data,  tor  if 
they  are  confined  to  the  distribution  of  a  peripheral  nen-e  or  of  a  spinal  eeg* 
ment  the  indication  is  plain.  If  one  side  of  the  body  is  more  or  less  completely 
affected,  we  must  think  of  a  lesion  somewhere  within  the  brain,  etc* 

Desiruciive  Lesions. — ^A  complete  destruction  of  the  sensory  paths  from 
any  part  of  the  body  would  of  course  deprive  that  part  of  sensation  in  all  iti 
qualities.  This  occurs  most  frequently  from  injury  to  the  peripheral  ^tiaory 
neurones  within  the  peripheral  nerves,  and  the  area  of  anaesthesia  depeiuls 
upon  the  nerve  injured.  Complete  transverse  lesion  of  the  cord  caoaea  com- 
plete anaesthesia  below  the  injury. 

Unilateral  lesions  of  the  cord,  medulla,  dorsal  part  of  the  pom^  tegnM!nttim, 
thalamus,  internal  capsule^  and  cortex  cause  disturbancei  of  sensatton  on  th« 
opposite  side  of  the  body;  here  again  the  extent  of  the  defect  more  than  lU 
character  helps  us  to  determine  the  position  of  the  lesion.  Uemian^^the^iia  in- 
volving the  face  as  well  as  the  rest  of  the  body  can  only  occur  above  the  plac« 
where  the  sensory  paths  from  the  fifth  nerve  have  croasetl  the  luiddlt*  line  on 
their  way  to  the  cortex.  Tliis  is  in  the  upper  part  of  the  pons.  From  tiiU 
point  to  where  they  leave  the  internal  capsule  the  sensory  pathi*  art*  in  fairl? 
close  relation,  and  are  at  times  involved  in  a  very  small  legion.  Above  the 
internal  capsule  the  paths  diverge  quickly,  and  for  this  rea^^on  only  an  exten- 
sive lesion  can  involve  them  all^  and  in  lesion*  of  this  part  we  are  mort* 
apt  to  have  the  sensory  disturbances  confined  to  one  or  another  region  of 
the  boily.  Unilateral  lesions  of  the  pons,  medulla,  and  cord  usually  cnaiie 
sensory  ili.sturbanees  on  the  same  side  of  the  hody»  as  well  a,<  those  on  the 
:opposite  side.  These  are  due  to  the  involvement  of  the  sensory  pntJu*  a« 
'they  enter  the  central  nervou^^  system  at  or  a  little  Ih*Iow  tlie  site  of  this 
lesion  and  before  the  axones  of  the  sensory  neurones  of  the  aecond  order  haf« 
crossed  the  middle  line.    The  area  of  disturbed  siensatlon  on  the  »ame  bide  is 
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limited  to  the  distribution  of  one  or  more  spinal  segments  and  often  indicates 
accurately  the  position  and  extent  of  the  diseased  process.  As  a  rule,  destruc- 
tive lesions  of  the  central  nervous  system  do  not  involve  all  the  paths  of 
sensory  conduction,  and  the  loss  of  sensation  is  not  complete.  It  is  often 
astonishing  how  very  slight  the  sensory  disturbances  are  which  result  from 
an  extensive  lesion.  Sensation  may  be  diminished  in  all  of  its  qualities, 
or,  what  is  more  common,  certain  qualities  may  be  affected  while  others 
are  normal.  These  cases  of  dissociation  of  sensation,  or  so-called  elective 
sensory  paralysis,  have  been  much  studied  of  late.  Thus  the  sense  of  pain 
and  temperature  may  be  lost  while  that  of  touch  remains  normal,  as  is  often 
the  case  in  diseases  of  the  spinal  cord,  or  there  may  be  simply  a  loss  of  the 
muscular  sense  and  of  the  stereognostic  sense  (the  complex  sensory  impression 
which  enables  one  to  recognize  an  object  placed  in  the  hand),  as  occurs  fre- 
quently from  lesions  of  the  cortex.  Occasionally  pain  sensation  persists  with 
loss  of  tactile  and  thermic  sensations.  Almost  every  other  combination  has 
been  described.  It  is  the  distribution  more  than  the  character  of  the  sensory 
defect  that  is  of  importance,  and  often  the  distribution  gives  but  uncertain 
indication  of  the  position  of  the  lesion.  The  combination  of  the  sensory  defect 
with  different  forms  of  paralysis  gives  the  most  certain  diagnostic  signs.  The 
studenl  is  referred  to  the  sections  on  the  individual  parts  of  the  nervous  sys- 
tem for  a  mjove  detailed  consideration  of  the  subject. 


B.    SYSTEM  DISEASES. 

I.    INTEODUCTION. 

There  are  certain  diseases  of  the  nervous  system  which  are  confined,  if 
not  absolutely,  still  in  great  part,  to  definite  tracts  (combinations  of  neurones) 
which  subserve  like  functions.  These  tracts  are  called  systems,  and  a  disease 
which  is  confined  to  one  of  them  is  a  system  disease.  If  more  than  one  system 
is  involved,  the  process  is  called  a  combined  system  disease.  Just  what  dis- 
eases should  be  classed  under  these  names  has  given  rise  to  much  discussion 
but  to  very  little  agreement.  We  can  not  speak  positively;  our  knowledge  is 
as  yet  not  sufficiently  accurate,  either  in  regard  to  the  exact  limits  of  the  sys- 
tems themselves,  or  to  the  nature  and  extent  of  the  morbid  process  in  the 
several  diseases.  In  the  classification  which  has  been  adopted  in  this  edition 
the  endeavor  has  been  to  make  the  arrangement  as  simple  as  possible,  and, 
while  it  is  based  upon  what  is  believed  to  be  the  best  founded  views  of  the 
systems  and  their  diseases,  there  has  been  no  attempt  to  carry  the  classification 
to  its  logical  conclusion,  nor  have  the  limits  of  the  theory  been  always 
respected. 

In  general  it  may  be  said  that  the  nervous  system  is  composed  of  two  great 
systems  of  neurones,  the  afferent  or  sensory  system  and  the  efferent  or  motor 
system,  and  the  connections  between  them.     (See  General  Introduction.) 

Locomotor  ataxia  is  a  disease  confined  at  its  onset  to  the  afferent  system, 
and  progressive  muscular  atrophy  is  one  of  the  efferent  system.  Representing 
typical  system  diseases  as  we  now  understand  them,  they  have  been  taken  as 
the  basis  of  the  classification.    Several  theories  have  been  advanced  to  explain 
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why  a  disease  should  be  limited  to  a  definite  system  of  neurones.  One  view  is 
baised  upon  the  idea  that  in  certain  individuals  one  or  the  other  of  these  sys- 
tems has  an  innate  tendency  to  undergo  degeneration;  another  assumos  thit 
neurones  with  a  similar  function  have  a  similar  chemical  eonstmctian  (whicii 
differs  from  that  of  neurones  with  a  different  function),  and  this  is  taken  to 
explain  why  a  poison  circulating  in  the  blood  should  show  a  selective  action  for 
a  single  functional  system  of  neurones.  ^ 

In  the  afferent  tract  locomotor  ataxia  stands  alone  as  a  system  di 
and  we  now  believe  that  herpes  zoster  is  an  inflammation  of  the  dorsal  root 
ganglia  and  stand?*  in  the  fiame  relation  to  taijcs  that  acute  anterior  polio- 
myelitis does  to  chronic  progressive  muscular  atrophy^  In  tlie  effen*nt  tmei 
progressive  (central)  muscular  atrophy  is  the  chief  representative,  na  in  it 
the  whole  motor  path  is  more  or  less  involved.  Theoretical ly»  primary  lateral 
sclerosis  is  a  disease  eoniined  to  the  upper  segment  of  the  efferent  tracts  while 
chronic  anterior  poliomyelitis  involves  the  lower  segment  of  the  tract 

In  connection  with  locomotor  ataxia,  general  paralysis  is  considered  oa 
account  of  their  frequent  association  and  of  the  possilnlity  of  their  bet 
different  expressions  of  one  and  the  same  morbid  process ;  and  with  progr^jtiii 
(central)  muscular  atrophy^  (he  other  forms  of  muscular  atrophy  ari*  consid- 
ered as  a  matter  of  convenience.  In  other  instances,  too,  disea^it--  i 
in  positions  to  which  they  might  not  l>e  entitled,  had  a  rigid  cIj  .  nf 
system  diseases  been  maintained. 

n.    DISEASES    OF    THE    AFFERENT    OR    SENSORT 

SYSTEM. 

LocoMOTOK  Ataxia, 

(Tabes  Darmlis;  Posterior  Spinal  Scleroatis.) 

Definition, — An  affection  characterized  clinically  by  aen^mry  di^tnrbana»« 
incoordination,  trophic  changes,  and  involvement  of  the  s|>eeial  senses,  par- 
ticularly the  eyes.  Anatomically  there  are  found  degenerations  of  the  root 
fibres  of  the  dorsal  columns  of  the  cord,  of  the  dorsal  roots*  and  at  times  of 
the  spinal  ganglia  and  peripheral  nerves.  Degenerations  have  been  de^ribud 
in  the  brain,  particularly  the  cortex  cerebri,  in  the  ganglion  ot^lU  of  the  oord, 
and  in  the  endogenous  tibres  of  the  dorsal  columns. 

I^tiology. — It  is  a  witle-spread  diseiise.  more  fnujuent  tn  cities  than  in  the 
country.  The  relative  proportion  may  be  judged  from  the  fact  that  nf  16.5<*2 
eases  in  the  neurological  dispensary  of  the  Joluis  Hopkins  Hospital,  there  were 
201  cases  of  loeonmtor  ataxia.  Males  are  attacked  more  fn»c|aentiy  than 
females,  the  proportion  being  nearly  Iti  to  1.  The  disoascv  althmigh  uncom- 
mon in  the  negro,  is  seen  in  them  more  freciueutly  than  ^me  author-^  wtale. 
It  is  a  disease  of  adult  life,  the  great  majority  of  cases  occurring  between  the 
thirtieth  and  fiftietli  years.  Occasionally  eases  are  seen  in  young  aieo« 
it  may  occur  in  children  with  hereditary  syphilis.  Of  s[KKrial  causes  gyjihili  _ 
is  the  most  important.  According  to  th*:  figures  of  Erh,  Fournier,  dower*, 
Starr,  and  others^  in  from  50  to  90  per  cent  of  all  cns^  there  is  a  history 
of  this  disease.  In  the  Johns  Iloplcins  Hospital  tho  percentage,  a»  found  by 
Thomas,  was  63.1.    Erb'a  recent  &gUTm  are  mo&t  «trikin|t— of  300  i 
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tabes  in  private  practice,  89  per  cent  had  had  syphilis.  Moebius  goes  so  far 
as  to  say,  "  The  longer  I  reflect  upon  it,  the  more  firmly  I  believe  that  tabes 
never  originates  without  syphilis/^ 

Excessive  fatigue,  overexertion,  injury,  exposure  to  cold  and  wet,  and 
sexual  excesses  are  all  assigned  as  causes.  There  are  instances  in  which  the 
disease  has  closely  followed  severe  exposure.  James  Stewart  has  noted  that 
the  Ottawa  lumbermen,  who  live  a  very  hard  life  in  the  camps  during  the 
winter  months,  are  frequently  the  subjects  of  locomotor  ataxia.  Trauma  has 
been  noted  in  a  few  cases.  Alcoholic  excess  does  not  seem  to  predispose  to  the 
disease.  Among  patients  in  the  better  classes  of  life  I  do  not  remember  one 
in  which  there  had  been  a  previous  history  of  prolonged  drunkenness.  There 
are  now  a  good  many  cases  on  record  of  the  existence  of  the  disease  in  both 
husband  and  wife,  and  a  few  where  the  children  are  also  affected. 

Horbid  Anatomy  and  Pathology. — With  a  fuller  knowledge  of  the  anatomy 
of  the  nervous  system,  our  conception  of  tabes  dorsalis  has  undergone  many 
changes.  Posterior  spinal  sclerosis,  although  the  most  obvious  gross  change, 
is  now  no  longer,  as  in  Romberg^s  time,  an  adequate  description  of  the  con- 
dition, for  we  know  that  the  dorsal  columns  are  composed  of  definite  fibre 
systems,  and  many  attempts  have  been  made  to  determine  which  of  these  are 
affected  in  tabes,  and  where  the  primary  lesion  is  situated.  The  dorsal  fibres 
are  of  two  kinds,  those  with  their  cell  bodies  outside  the  cord  in  the  spinal 
ganglia,  the  so-called  exogenous,  or  root  fibres,  and  those  which  arise  from 
cells  within  the  cord,  the  endogenous  fibres.  These  two  sets  occupy  fairly 
well-determined  regions  of  the  dorsal  columns  and  a  study  of  early  cases  of 
tabes  has  shown  that  it  is  the  exogenous  or  root  fibres  that  are  first  affected. 
The  fibres  of  the  dorsal  roots  enter  the  cord  in  two  divisions,  an  external  and 
an  internal;  the  former  is  composed  of  fibres  of  small  calibre,  which,  in  the 
cord,  make  up  Lissauer^s  tract,  and  occupy  the  space  between  the  apex  of 
the  dorsal  comua  and  the  periphery  of  the  cord,  and  really  do  not  form  part 
of  the  dorsal  columns.  They  are  short,  soon  entering  the  gray  matter,  and  do 
not  seem  to  be  affected,  or  only  slightly  so,  in  early  cases  (Mott,  and  Orr  and 
Rowe). 

The  larger  fibres  enter  the  cord  by  the  internal  division,  just  medial  to  the 
.comua,  in  what  is  known  as  the  root  entry  zone.  Some  enter  the  gray  matter 
of  the  spinal  cord  almost  directly  and  others  after  a  longer  course,  while  still 
others  run  in  the  cord  to  the  medulla,  to  end  in  the  nuclei  of  the  dorsal 
columns.  As  the  fibres  of  every  spinal  nerve  enter  the  cord  between  the 
dorsal  comua  and  the  nerve  fibres  which  have  entered  lower  down,  the  fibres 
from  each  root  are  successively  pushed  more  and  more  toward  the  median 
line,  and  so  in  the  cervical  cord  the  fasciculi  of  GoU  are  largely  composed 
of  long  fibres  derived  from  the  sacral  and  lumbar  roots. 

That  it  is  the  coarse  dorsal  root  fibres  which  are  first  affected  in  tabes  is 
generally  admitted,  but  there  is  much  divergence  of  opinion  as  to  the  char- 
acter and  location  of  the  initial  process. 

Certain  observers  believe  that  the  morbid  agent,  syphilis,  for  instance,  acts 
primarily  on  extra-nervous  tissues,  and  that  change  in  the  root  fibres  is  a 
secondary  degeneration.  Nageotte  calls  attention  to  the  frequency  of  a  trans- 
verse, interstitial  neuritis  of  the  dorsal  roots  just  after  they  have  left  the 
ganglia  and  are  still  surrounded  by  the  dura,  and  he  believes  that  it  is  this 
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neuritis  which  is  th^  primary  lesion  in  tabes.  Obetiiteiiier  and  HeKllicb  ha?c 
laid  great  stress  on  the  presence  of  an  inilaniraation  of  the  pia  matur  ofer 
the  dorsal  aspect  nf  the  cord,  which  involves  the  root  fibres  as  they  jam 
through.  They  point  out  that  it  is  just  here  that  the  dorsal  roots  are  rooift 
vulnerable,  for  at  this  point — that- is,  while  surrounded  by  the  pia — they  *« 
almost  completely  devoid  of  their  myelin  sheaths.  Change  in  the  tdfind* 
vesi^ls  of  the  cord,  of  the  pia,  and  of  the  nerve  roots  have  been  -i 

in  early  tabe.n,  and  very  lately  Marie  and  Guillain  have  advanei^J   i  .  f 

that  the  change*^  in  the  cord  are  due  to  an  affection  (syphilis)  of  the  ]io^terior 
lymphatic  system  which  is  confined  to  the  dorwd  columns  of  the  cord^  the  pirn 
mater  over  them,  and  the  ilorsul  roots.  For  them  the  ehangCH  in  the  nervcitti 
system  am  only  apparently  radicular  or  systemic.  Other  observers  ref^rd  the 
primary  change  as  an  intcr^nHal  myelitis  of  iho  dorsal  rnliumiH  iLccnuit^unitf 
by  secondary  changes. 

In  the  lielief  of  most  auiiH'rs.  tal>es  a  a  systemic  liisiast',  hi  ivii-i  it 
starts  as  such;  but  here  again  there  is  much  dispute  m  to  just  which  pan  of 
the  sensory  neunines  is  first  affected.  The  perijdieral  nerves,  the  dorsal  gan- 
glia, the  dorsal  roots,  and  the  intermedullar>^  portions  of  the  neuronea  have 
all  l>een  pointe<l  out  as  starting  places  of  the  disease, 

Flechsig,  Trepinsky,  and  others  hold  that  the  disease  b  so  t  -..^ 

that  the  degeneration  in  the  dorsal  c^iUimns  follows  closftly  the  <  il 

systems  as  determined  by  the  time  of  their  myelinization.  Drr  and  Howe,  in 
Ciises  of  general  paresis,  have  describe^i  in  detail  what  apjiear  to  Ik*  the  tarlit^t 
tabetic  changes  in  the  dorsal  columns,  corresponding  closely  to  the  description 
given  by  Mott  in  certain  of  his  cases  of  tnbo-paralysis. 

With  Marchi  stain,  degeneration  of  the  root  fibres  in  the  root  e«try  zone 
was  a  constant  finding.  This  change  was  radicular  in  the  sense  that  it  varied 
in  intensity  with  the  different  roots  and  was  most  marked  in  the  MU'ml  and 
lumbar  regions.  The  degeneration  was  not  found  in  the  dorsal  roots,  but  ^legan 
w^ithin  the  cord  just  beyond  where  the  nx>t  fifires  had  lost  their  neurohrmnia 
and  their  myelin  sheaths,  and  the  author*  believe  that  it  is  here  that  the  fibres 
are  exposed  to  the  action  of  poisons.  They  found  no  meningitis  to  account  for 
it.  l>egenerated  fibres  eould  be  traced  into  the  ilorsnl  gray  matter  and  amon|^ 
the  ganglion  cells  of  the  columns  of  Clark,  The  long  columns  which  a.Heend. 
the  cord  also  degenerat»?d. 

Jn  a  study  of  more  advanced  cases,  Mott  found,  in  addition  to  the  le*ion  it*- 
seril»e<l  alwive,  degeneration  of  the  dorsid  roots  and  t^ome  alteration  of  the  c^lls 
in  the  spinal  ganglia.  The  fibres  distal  to  the  ganglia  were  practically  nonn«l, 
altbougli  at  times  the  sensory  fibres,  at  the  periphery  of  a  limb.  8h«>weil  de- 
generation. Within  the  cord,  the  exogenous  fibres  were  diiieaaed  a^  already 
dejicribed,  but  he  also  found  degeneration  in  the  en^  '        of  fibr». 

This  was  in  advanced  cases  with  marked  ataxia.     II  t^^  «ho«< 

both  a  systemic  and  a  segmental  election,  and  in  this  he  is  in  agreement  with  a 
number  of  other  observers.  In  some  cases  the  n*llii  of  Clark's  cxilumos  wpTi 
found  diseaseii  with  secf>ndary  changes  in  the  cerebellar  tracts. 

Mott  found  optic  atrophy  quite  fnKjuently.  and  l)elieves  '' 
ined  the  optic  nerves  of  all  the  e«si>s  chang^^ts  would  have  > 

per  cent.  The  oth<rr  cranial  nerves,  especially  the  fifth  with  tu  gmngiion, 
have  been  found  degenerated. 
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The  disease  occasioBally  spreads  beyond  the  sensory  system  in  the  cord, 
and  in  advanced  eases  the  cells  in  the  ventral  horns  may  be  degenerated  in 
association  with  muscular  atrophy.  In  his  asylum  cases,  Mott  very  generally 
found  more  or  less  marked  changes  in  the  pyramidal  fibres ;  these  he  believed 
to  be  evidence  of  changes  in  the  cerebral  cortex.  Degeneration  of  the  cortex 
was  to  be  expected  in  his  cases  of  tabo-paralysis,  but  even  in  cases  where  the 
mental  symptoms  were  absent,  or  very  mild,  similar  though  slight  changes 
have  been  described,  just  as  in  general  paralysis,  without  marked  tabetic 
symptoms,  there  may  be  degeneration  of  the  dorsal  columns.  The  close  asso- 
ciation, or  even  identity,  of  tabes  and  general  paralysis  will  be  considered 
later. 

Symptoms. — These  are  best  considered  under  three  stages — ^the  incipient 
stage,  the  ataxic  stage,  and  the  paralytic  stage. 

The  Incipient  Stage. — This  is  sometimes  called  the  pre-ataxic  stage. 
The  manner  in  which  tabes  makes  its  onset  diflFers  very  widely  in  the  diflferent 
cases,  and  mistakes  in  diagnosis  are  often  made  early  in  the  disease.  The  fol- 
lowing are  the  most  characteristic  initial  symptoms : 

Pains,  usually  of  a  sharp  stabbing  character;  hence  the  term  lightning 
pains.  They  last  for  only  a  second  or  two  and  are  most  common  in  the  legs 
or  about  the  trunk,  and  tend  to  follow  dorsal  root  areas.  They  dart  from  place 
to  place.  At  times  they  are  associated  with  a  hot  burning  feeling  and  often 
leave  the  aflFected  area  painful  to  pressure,  and  occasionally  herpes  may  fol- 
low. The  intensity  of  the  pain  varies  from  a  sore,  burning  feeling  of  the  skin 
to  a  pain  so  intense  that  were  it  not  for  its  momentary  duration  it  would 
exceed  human  endurance.  They  occur  at  irregular  intervals,  and  are  prone 
to  follow  excesses  or  to  come  on  when  health  is  impaired.  When  typical,  these 
pains  are  practically  pathognomonic  of  the  condition.  ( See  Sir  William  Gow- 
ers's  recent  clinical  lecture.)  The  gastric  crises  and  other  crises  may  occur. 
Parffisthesia  may  also  be  among  the  first  symptoms, — numbness  of  the  feet, 
tingling,  etc.,  and  at  times  a  sense  of  constriction  about  the  body. 

Ocular  Symptoms. — (a)  Optic  atrophy.  This  occurs  in  about  10  per  cent 
of  the  cases,  and  is  often  an  early  and  even  the  first  symptom.  There  is  a 
gradual  loss  of  vision,  which  in  a  large  majority  of  cases  leads  to  total  blind- 
ness, (b)  Ptosis,  which  may  be  double  or  single,  (c)  Paralysis  of  the  exter- 
nal muscles  of  the  eye.  This  may  be  of  a  single  muscle  or  occasionally  of  all 
the  muscles  of  the  eye.  The  paralysis  is  often  transient,  the  patient  merely 
complaining  that  he  saw  double  for  a  certain  period,  (d)  Argyll  Robertson 
pupil,  in  which  there  is  loss  of  the  iris  reflex  to  light  but  contraction  during 
accommodation.    The  pupils  are  often  very  small — spinal  myosis. 

Bladder  Symptoms, — The  first  warning  of  the  disease  which  the  patient 
has  may  be  a  certain  difficulty  in  emptying  the  bladder.  Incontinence  of 
urine  occurs  only  at  a  later  stage  of  the  disease.  Decrease  in  sexual  desire 
and  power  may  also  be  an  early  symptom. 

Trophic  Disturbances. — These  usually  occur  later  in  the  disease,  but  at 
times  they  are  very  early  symptoms  and  it  is  not  very  infrequent  to  have  one^s 
attention  called  to  the  trouble  by  the  presence  of  a  perforating  ulcer  or  of  a 
characteristic  Charcot's  joint. 

Loss  of  the  Deep  Reflexes. — This  early  and  most  important  symptom  may 
occur  years  before  the  development  of  ataxia.  Even  alone  it  is  of  great  mo- 
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ment^  since  it  is  very  rare  to  meet  with  individuals  in  whom  the  kcbee  and 
ankle  jerks  are  normally  absent  The  combination  of  loss  of  either  of  these 
with  one  or  more  of  the  symptoms  mentioned  above,  especially  w*ith  the  light- 
ning pains  and  ptosis  or  Argyll  Robertson  pupil,  is  practically  dia^no^tic. 
These  reflexes  gradually  decrease,  and  one  may  be  lost  before  the  other,  or 
disappear  first  in  one  leg. 

Tliese  are  the  most  common  symptoms  of  the  initial  stage  of  tabes  and 
may  per^i^t  for  years  without  the  development  of  ineocirdinatton*  The  patient 
may  look  well  and  feel  well,  and  lie  troubled  only  by  (xicasional  attiLcks  of 
lightning  pains  or  of  one  of  the  other  subjective  symptoms*  Moebiua  goes 
so  far  as  to  state  that  the  typical  Arg}^U  Kobertson  pupil  means  either  tabea 
or  general  paralysis,  and  that  paralysis  of  the  external  muscles  of  the  cje 
developing  in  adults  is  of  almost  equal  importance,  especially  if  it  derelopa 
painlessly. 

The  time  between  the  syphilitic  infection  and  the  occurrence  of  the  fir^t 
symptoms  of  locomotor  ataxia  varies  within  wide  limits.  About  one^half  the 
cases  occur  between  the  sixth  and  fifteenth  year,  but  many  begin  eren  later 
than  this. 

The  disease  may  never  progress  beyond  this  stage,  and  when  optic  atrophjr 
develops  early  and  leads  to  blindness,  ataxia  rarely,  if  ever,  supervenes,  but  tlie 
mental  symptoms  of  paresis  not  jnfrei[uently  follow,  a  sequence  which  mast 
be  kept  in  mind.  There  is  a  sort  of  antagonism  between  the  ocular  s^'mptonu^ 
and  the  progress  of  the  ataxia.  Charcot  laid  considerable  stress  upon  thin,  afid 
both  Dejerine  and  Spiller  have  since  emphasized  the  point. 

Ataxic  Stage, — Motor  Symptoms. — The  ataxia  is  believed  to  be  cliie  li> 
a  disturbance  or  loss  of  the  afferent  impulses  from  the  muscles,  joints,  and 
deep  tissues,  and  a  disturbance  of  the  muscle  sense  it^^elf  can  usually  be  demon- 
strated. It  develops  gradually.  One  of  the  first  indications  to  the  patient  is 
inability  to  get  about  readily  in  the  dark  or  to  maintain  his  equilibrium  when 
washing  his  face  with  the  eyes  shut.  When  the  patient  stands  with  the  tv^ 
together  and  the  eyes  closed,  he  sways  and  has  difficulty  in  m  n^  hii 

position  (Romberg*s  symptom),  and  he  may  be  quite  unable  t*-  i>a  oti4» 

leg.  He  does  not  start  off  promptly  at  the  word  of  command.  On  turning 
quickly  he  is  apt  to  fall.  He  descends  stairs  with  more  diificulfy  than  h» 
ascends  them.  Gradually  the  characteristic  ataxic  gait  develops.  The  patient, 
as  a  rule,  walks  with  a  stick,  the  eyes  are  directed  to  the  ground*  the  body 
is  thrown  forward,  and  the  legs  are  wide  apart.  In  walking,  the  leg  is  throini 
out  violently,  the  ft>ot  is  raise<l  too  high  and  is  brought  down  in  a  stamping 
manner  with  the  heel  first,  or  the  whole  sole  comes  in  contact  with  the  grv^tmd. 
Ultimately  the  patient  may  be  unable  to  walk  without  the  assistance  of  tvo 
canes*  This  gait  is  very  characteristic,  and  unlike  that  seen  in  any  other  di^ 
ease.  The  incoordination  is  not  only  in  walking,  but  in  the  performance  of 
other  movements.  If  the  patient  is  asked,  when  in  the  recuml>ent  potituni,  to 
^ touch  one  knee  with  the  other  foot,  the  irregularity  of  thf^  i-  verr 

'evident.     Incoordination  of  the  arms  is  less  common,  but  ^  >ips  in 

some  grade.  It  may  in  rare  instances  exist  before  the  incoiirihnntaon  of  the 
legs.  It  may  l>e  teste<l  by  asking  the  pat ipnt  to  close  his  eyes  and  to  touch  the 
tip  of  the  nose  or  the  tip  of  the  ear  with  the  finger,  or  with  the  anna  thm«t 
out  to  bring  the  tips  of  the  fingers  together.    The  incoordination  may  earij 
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be  noticed  by  a  diflBciilty  which  the  patient  experiences  in  buttoning  his  collar 
or  in  performing  one  of  the  ordinary  routine  acts  of  dressing. 

One  of  the  most  striking  features  of  the  disease  is  that  with  marked  inco- 
ordination there  is  but  little  loss  of  muscular  power.  The  grip  of  the  hands 
may  be  strong  and  firm,  the  power  of  the  legs,  tested  by  trying  to  flex  them, 
may  be  unimpaired,  and  their  nutrition,  except  toward  the  close,  may  be 
unaffected. 

There  is  a  remarkable  muscular  relaxation  which  enables  the  joints  to 
be  placed  in  positions  of  hyperextension  and  hyperflexion.  It  gives  some- 
times a  marked  backward  curve  to  the  legs.  Frankel,  who  calls  the  condition 
hypotonia,  says  it  may  be  an  early  symptom. 

Sensory  Symptoms, — The  lightning  pains  may  persist.  They  vary  greatly 
in  different  cases.  Some  patients  are  rendered  miserable  by  the  frequent  occur- 
rence of  the  attacks;  others  escape  altogether.  In  addition,  common  symp- 
toms are  tingling,  pins  and  needles,  particularly  in  the  feet,  and  areas  of 
hyperaesthesia  or  of  anaesthesia.  The  patient  n^ay  complain  of  a  change  in 
the  sensation  in  the  soles  of  the  feet,  as  if  cotton  was  interposed  between  the 
floor  and  the  skin.  Sensory  disturbances  occur  less  frequently  in  the  hands. 
Objective  sensory  disturbances  can  usually  be  demonstrated,  and  indeed  almost 
every  variety  of  sensory  disturbance  has  been  described.  They  have  been 
carefully  studied  in  America  by  Knapp  and  by  Patrick,  and  in  Europe  by 
many  observers.  Bands  about  the  chest  of  a  moderate  grade  of  anaesthesia  are 
not  uncommon;  they  are  apt  to  follow  the  distribution  of  spinal  segments. 
The  most  marked  disturbances  are  usually  found  on  the  legs.  Retardation  of 
the  sense  of  pain  is  common,  and  a  pin-prick  on  the  foot  is  flrst  felt  as  a  simple 
tactile  impression,  and  the  sense  of  pain  is  not  perceived  for  a  second  or  two 
or  may  be  delayed  for  as  much  as  ten  seconds.  The  pain  felt  may  persist. 
A  curious  phenomenon  is  the  loss  of  the  power  of  localizing  the  pain.  For 
instance,  if  the  patient  is  pricked  on  one  limb  he  may  say  that  he  feels  it 
on  the  other  (allocheiria),  or  a  pin-prick  on  the  foot  may  be  felt  on  both  feet. 
The  muscular  sense  which  is  usually  affected  early,  becomes  much  impaired 
and  the  patient  no  longer  recognizes  the  position  in  which  his  limbs  are  placed. 
This  may  be  present  in  the  pre-ataxic  stage. 

Reflexes, — As  mentioned,  the  loss  of  the  knee  and  ankle  jerks  is  one  of  the 
earliest  symptoms  of  the  disease.  Occasionally  a  case  is  found  in  which  they 
are  retained.  The  skin  reflexes  may  at  first  be  increased,  but  later  are  usually 
involved  with  the  deep  reflexes. 

Special  Senses, — The  eye  symptoms  noted  above  may  be  present,  but,  as 
mentioned,  ataxia  is  rare  with  atrophy  of  the  optic  nerve. 

Deafness  may  develop,  due  to  lesion  of  the  auditory  nerve.  There  may  also 
be  attacks  of  vertigo.    Olfactory  symptoms  are  rare. 

Visceral  Symptoms, — Among  the  most  remarkable  sensory  disturbances 
are  the  tabetic  crises,  severe  paroxysms  of  pain  referred  to  various  viscera; 
thus  laryngeal,  gastric,  nephric,  rectal,  urethral,  and  clitoral  crises  have  been 
described.  The  most  common  are  the  gastric  and  laryngeal.  In  the  former 
there  are  intense  pains  in  the  stomach,  vomiting,  and  a  secretion  of  hyperacid 
gastric  juice.  The  attack  may  last  for  several  days  or  even  longer.  There 
may  be  severe  pain  without  any  vomiting.  The  attacks  are  of  variable  intensity 
and  usually  require  morphia.     Paroxysms  of  rectal  pain  and  tenesmus  w» 
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described.    They  have  not  been  common  in  my  experience.     I^ryiigie«l 
also  are  rare.    There  may  be  true  spasm  with  dyspncBa  and  noigy  iDspti 
In  one  ingtance  at  least  tlie  patient  has  died  in  the  attack     There  are 
nasal  crises,  associated  with  sneezing  fits. 

The  sphincters  are  frequently  involved.  Karly  in  the  disease  there  may 
be  a  retardation  or  hesitancy  in  making  water.  Later  there  is  retention,  and 
cystitis  may  occur.  Unless  great  care  is  taken  the  inflammatinn  mfty  extend 
to  the  kidneys.  Constipation  is  extremely  common.  Late  in  the  disease  tbe 
sphincter  ani  is  weakened.    The  sexual  power  is  usually  lost  in  the  ataxic  stag^ 

Trophic  Changes, — Skin  rashes  may  develop  in  the  course  of  the  li;*ht- 
ning  pains,  such  as  herpes,  cedema,  or  local  sweating.  Alteration  in  the  nail* 
may  occur.  A  perforating  ulcer  may  develop  on  the  foot,  usually  beneath 
the  great  toe.  A  perforating  buccal  ulcer  has  also  been  deacribed.  Onychia 
may  prove  very  troublesome. 

The  arthropathies  or  joint  lesions  affect  chiefly  the  knees,  but  may  otHmr 
in  any  joint.  An  interesting  case  involving  the  spine  has  been  reported  from 
my  clinic.  They  are  unquestionably  associated  with  the  disease  itself,  and  are 
not  necessarily  a  result  of  trauma.  The  condition,  known  as  Charcot's  joint. 
is  anatomically  similar  to  that  of  chronic  arthritis  deformans.  The  efTnsion 
may  be  rapid  and  there  may  he  great  disintegration  and  destruction  of  the 
cartilages  and  bones,  leading  to  dislocation  and  deformity.  A  .ntriking  feature 
is  the  absence  of  pain.  Suppuration  may  occur,  also  spontaneous  fractuf^a. 
.Among  other  trophic  disturbances  may  be  mentioned  atrophy  of  the  muscles, 
^which  is  usually  a  late  manifestation,  but  may  be  localized  and  associated  with 
neuritis.  In  any  very  large  collection  of  cases  many  instances  of  atrophj 
are  found,  due  either  to  involvement  of  the  ventral  horns  or  to  peripharal 
neuritis. 

Cerebral  Si/mptom^* — Hemiplegia  may  develop  at  any  stage  of  the  disease, 
more  commonly  when  it  is  well  advanced.  It  may  be  due  to  haemorrhagic 
softening  in  consequence  of  disease  of  the  vessels  or  to  progressive  cortical 
changes.  Hemianaesthesia  is  sometimes  present.  Very  rarely  the  hemiplegia 
is  due  to  coarse  syphilitic  disease. 

Dementia  paralytica  frequently  exists  with  tabes:  indoed  we  fiave  ooine 
to  regard  the^  two  diseases  as  simply  different  localizations  of  the  same  mor- 
bid process.    In  other  instances  melancholia,  dementia,  or  paranoia  occur. 

Paralytic  Stagk. — After  persisting  for  an  indefinite  numlKT  of  yean 
the  patient  gradually  loses  the  f>ower  of  walking  and  bwomcs  bedridden  or 
paralyzed.  In  this  condition  he  is  very  likely  to  be  carrie<i  ofT  by  some  inter* 
current  affection,  such  as  pyelo-nephritis,  puoumonia.  or  tuberculosia. 

The  Course  of  the  Disease, — ^A  patient  may  remain  in  the  pre-ataxic  stage 
for  an  indefinite  period;  and  the  loss  of  kntnSjiTk  and  the  gray  atrophy  of 
the  optic  nerves  may  bo  the  sole  indication  of  the  true  nature  of  the  disease. 
In  such  cases  incoordination  rarely  develops.  In  a  majority  of  caites  the 
progress  is  slow,  and  after  six  or  eight  years,  sometimi'*s  Ic^s,  the  ataxia  is 
well  developed.  The  symptoms  may  vary  a  good  deal;  thus  tlie  pains,  which 
may  have  been  excessive  at  first,  often  lessen.  The  disea^*  may  ri»main  station- 
ary for  years;  tUvn  exacerbations  occur  and  H  makes  rapid  progresa.  Occs* 
sionally  the  process  seems  to  be  arrested.  There  are  injstanees  of  what  may 
be  called  acute  ataxia,  in  which,  within  a  year  or  even  leas,  tlie  tncnordiiiation 
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is  marked,  and  the  paralytic  stage  may  develop  within  a  few  months.  The 
disease  itself  rarely  causes  death,  and  after  becoming  bedridden  the  patient 
may  live  for  fifteen  or  twenty  years. 

Diagnosis. — In  the  initial  stage  the  lightning  pains  are  almost  distinctive, 
and  when  combined  with  any  of  the  other  signs  are  quite  so.  The  association 
of  progressive  atrophy  of  the  optic  nerves  with  loss  of  knee-jerk  is  also  char- 
acteristic. The  early  ocular  palsies  are  of  the  greatest  importance.  A  squint, 
ptosis,  or  the  Argyll  Robertson  pupil  may  be  the  first  symptom,  and  may  exist 
with  the  loss  only  of  the  knee-jerk.  Loss  of  the  knee-jerk  alone,  however, 
does  occasionally  occur  in  healthy  individuals.  A  history  of  preceding  syphilis 
lends  added  weight  to  the  sjrmptoms,  and  its  presence  or  absence  may  be  of 
the  utmost  importance  in  determining  the  diagnosis.  If  the  possibility  of 
syphilitic  infection  can  be  excluded,  a  circumstance  but  too  rarely  met  with, 
only  the  most  unequivocal  combination  of  symptoms  can  justify  the  diagnosis 
of  locomotor  ataxia.  Cytodiagnosis  may  be  a  help  in  doubtful  cases.  (See 
General  Paresis.) 

The  diseases  most  likely  to  be  confounded  with  locomotor  ataxia  are:  (1) 
Peripheral  Neuritis. — The  steppage  gait  of  arsenical,  alcoholic,  or  diabetic 
paralysis  is  quite  unlike  that  of  locomotor  ataxia.  In  these  forms  there  is  a 
paralysis  of  the  feet,  and  the  leg  is  lifted  high  in  order  that  the  toes  may  clear 
the  floor.  The  use  of  the  word  ataxia  in  this  connection  should  no  longer  be 
continued.  In  the  rare  cases  in  which  the  muscle  sense  nerves  are  particularly 
affected  and  in  which  there  is  true  ataxia,  the  absence  of  the  lightning  pains 
and  eye  symptoms  and  the  history  will  suffice  in  a  majority  of  cases  to  make 
the  diagnosis  clear.  In  diphtheritic  paralysis  the  early  loss  of  the  knee-jerk 
and  the  associated  eye  symptoms  may  suggest  tabes,  but  the  history,  the  exist- 
ence of  paralysis  of  the  throat,  and  the  absence  of  pains  render  a  diagnosis 
easy. 

(2)  Ataxic  Paraplegia. — Marked  incoordination  with  spastic  paralysis 
is  characteristic  of  the  condition  which  Gowers  has  termed  ataxic  paraplegia. 
In  a  majority  of  the  cases  this  affection  is  distinguished  also  by  the  absence 
of  pains  and  of  eye  symptoms,  but  it  may  be  a  manifestation  of  the  cord  lesions 
in  tabo-paralysis. 

(3)  Cerebral  Disease. — In  diseases  of  the  brain  involving  the  afferent 
tracts  ataxia  is  at  times  a  prominent  symptom.  It  is  usually  unilateral  or 
limited  to  one.  limb;  this,  with  the  history  and  the  associated  symptoms, 
excludes  tabes. 

(4)  Cerebellar  Disease. — The  cerebellar  incoordination  has  only  a 
superficial  resemblance  to  that  of  locomotor  ataxia,  and  is  more  a  disturbance 
of  equilibrium  than  a  true  ataxia ;  the  knee-jerk  is  usually  present,  there  are 
no  lightning  pains,  no  sensory  disturbances;  while,  on  the  other  hand,  there 
are  headache,  optic  neuritis,  and  vomiting. 

(5)  Some  acute  affections  involving  the  dorsal  columns  of  the  cord  may 
be  followed  by  incoordination  and  resemble  tabes  very  closely.  In  a  case  under 
my  care,  the  gait  was  characteristic  and  Romberg's  symptom  was  present. 
The  knee-jerk,  however,  was  retained  and  there  were  no  ocular  symptoms. 
The  condition  had  developed  within  three  or  four  months,  and  there  was  a 
well-marked  history  of  syphilis.  Under  large  doses  of  iodide  of  potassium 
the  ataxia  and  other  symptoms  completely  disappeared. 
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(6)  Oenkeal  Paresis, — Even  though  these  two  disease;!  are  eo  lujarly 
i«#llied  and  often  associated,  it  is  of  very  great  practical  importance  to  detc 

tnine,  when  possible,  whether  the  t}  jjc  is  to  be  spinal  or  cerebral,  for,  iu  tltrf^ 
great  majority  of  cases,  when  this  is  established,  it  does  not  cliange.  Tlw? 
diihciilty  arises  in  the  premonitory  stage,  when  ocular  changes  and  ahnor- 
malities  of  sensation  and  the  deep  reflexes  may  be  the  only  symptonia*  At 
this  stage  any  alteration  in  the  mental  characteristics  is  of  the  utmost  sig- 
nificance, (See  General  Paresis.)  Loss  of  the  deep  reflexes  and  lightning 
pains  speak  for  tabes;  active  reflexes,  with  ocular  changes,  especially  optie 
atrophy,  are  suggestive  of  paresis. 

(7)  ViscKK-\L  CRISES  and  NEURALGIC  STi^iPTOMs  may  lead  to  error,  and  in 
middle-aged  men  with  severe,  recurring  attacks  of  gastralgia  it  U  alva^'s 
well  to  bear  in  mind  the  possibility  of  tabes,  and  to  make  a  careful  examina- 
tion of  the  eyes  and  of  the  knee- jerk, 

Prog^ofiis, — Complete  recovery  can   not   be  expected,   but   arrest  of   the 
process  is  not  uncommon  and  a  marked  amelioration  of  the  gymptouis  ii 
frequent.     Optic-nerve  atrophy,  one  of  the  most  serious  events  in  the  diseftM% 
has  this  hopeful  aspect — that  inmordination  rarely  follows  and  the  prog 
of  the  spinal  symptoms  may  be  arre-sted.    On  the  other  hand,  mental  symptoii 
are  more  likely  to  follow.     The  optic  atrophy  itself  is  occasionally  checkc 
On  the  whole,  the  prognosis  in  tabes  is  bad.     The  experience  of  such  men 
Weir  Mitchelh  Charcot^  and  Gowers  is  distinctly  opposed  to  the  belief 
locomotor  ataxia  is  ever  completely  cured.     No  such  case  has  come  under' 
my  personal  o}>servation* 

Treatment. — To  arrest  the  progress  and  to  relieve,  if  possible,  the  Bjmp- 
toms  are  the  objects  which  the  practitioner  should  have  in  view.  A  quiet,  well- 
regulated  method  of  life  is  essentiah  It  is  not  well,  as  a  rule,  fur  a  patient  to 
give  up  his  occupation  ^o  long  as  he  is  able  tf»  keep  about  and  perforni  ordit 
work,  provided  there  is  no  evident  mental  change.  I  know  tabetics  who  Iuit4 
for  years  conducted  large  businesses^  and  there  have  been  several  notable  in- 
stances in  our  profession  of  men  who  have  risen  to  distinction  in  spite  of 
existence  of  this  disease.  Excesses  of  all  sorts,  more  particularly  in  baccM 
ei  venere,  should  be  carefully  avoided.  A  man  in  the  pre-ataxic  stag^  should 
not  marry. 

Care  should  be  taken  in  the  diet»  particularly  if  gastric  crises  have  oc^ 
curred.  To  secure  arrest  of  the  disease  many  remedies  have  been  employ* 
Although  syphilis  plays  such  an  important  rule  in  the  etiology,  it  is  univei^l 
sally  acknowledged  that  neither  mercury  nor  the  io^Jide  of  potasniium  have  any* 
thing  like  the  same  influence  over  the  tabetic  lesions  that  tliey  have  over  thej 
ordinary  s}T>hUitic  processes.  However,  when  iha  s^Tihilis  is  com  para  tivt:*t| 
recent,  when  symptoms  develop  within  two  years  of  the  primary  »• 
the  disease  may  be  arrested  by  mercury  and  i*>dide  of  potassium*  Th»  :  .  .  Ji 
authors  have  recently  spoken  much  more  hopefully  of  the  benefit  of  anti- 
syphilitic  treatment  in  early  case^i  of  tabes,  and  it  is  well  to  give  the  pal 
the  benefit  of  at  least  one  thorough  course  of  mercurial  inunctions  and  ic 
of  potassium.  Of  remedies  which  may  be  tri<*<l  and  are  believed  b?  ion 
writers  to  retard  tlie  progress,  the  following  are  recommended;  Arflooie 
full  doses,  nitrate  of  silver  in  quarter-grain  doses.  Calabar  bcAO,  ergot, 
the  preparations  of  gold. 
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For  the  pains,  complete  rest  in  bed,  as  advised  by  Weir  Mitchell,  and 
counter-irritation  to  the  spine  (either  blisters  or  the  thermo-cautery)  may 
be  employed.  The  severe  spells  which  come  on  particularly  after  excesses  of 
any  kind  are  often  promptly  relieved  by  a  hot  bath  or  by  a  Turkish  bath. 
For  the  severe  recurring  attacks  of  lightning  pains  spinal  cocainization  may 
be  tried.  In  an  instance  reported  to  me  by  Dr.  George  Goodfellow,  of  San 
Francisco,  excellent  results  followed.  A  prolonged  course  of  nitrate  of  silver 
seems  in  some  cases  to  allay  the  pains  and  lessen  the  liability  to  the  attacks. 
1  have  never  seen  ill  effects  from  its  use  in  spinal  sclerosis.  Antipyrin  and 
antifebrin  may  be  employed,  and  occasionally  do  good,  but  their  analgesic 
powers  in  this  disease  have  been  greatly  overrated.  Cannabis  indica  is  some- 
times useful.  In  the  severe  paroxysms  of  pain  hypodermics  of  morphia  or  of 
cocaine  must  be  used.  The  use  of  morphia  should  be  postponed  as  long  as 
possible.  Electricity  is  of  very  little  benefit.  For  the  severe  attacks  of  gas- 
tralgia,  morphia  is  also  required.  The  laryngeal  crises  are  rarely  dangerous. 
An  application  of  cocaine  may  be  made  during  the  spasm,  or  a  few  whiffs  of 
chloroform  may  be  given,  or  nitrate  of  amyl.  In  all  cases  of  tabes  with  in- 
creased arterial  tension  the  prolonged  use  of  nitroglycerin,  given  in  increasing 
doses  imtil  the  physiological  effect  is  produced,  is  of  great  service  in  allaying 
the  neuralgic  pains  and  diminishing  the  frequency  of  the  crises.  Its  use  must 
be  guarded  when  there  is  aortic  insufficieney.  The  special  indication  is  in- 
creased tension.  The  bladder  symptom3  demand  constant  care.  When  the 
organ  can  not  be  perfectly  emptied  the  catheter  should  be  used,  and  the  patient 
may  be  taught  its  use  and  how  to  keep  it  thoroughly  sterilized. 

Fraenkel's  method  of  re-education  often  helps  the  patient  to  regain  to  a 
considerable  extent  the  control  of  the  voluntary  movements  which  he  has 
lost.  (English  translation  of  his  work  by  P.  Blakiston*s  Son  &  Co.)  By  this 
method  the  patient  is  first  taught,  by  repeated  systematic  efforts,  to  perform 
simple  movements;  from  this  he  goes  to  more  and  more  complex  movements. 
The  treatment  should  be  directed  and  supervised  by  a  trained  teacher,  as  the 
result  depends  upon  the  skill  of  the  teacher  quite  as  much  as  upon  the  perse- 
verance of  the  patient. 

General  Paralysis  op  the  Insane  and  Tabo-paralysis 
(Dementia  Paralytica;  General  Paresis). 

As  has  been  said  in  the  last  section,  the  belief  in  the  essential  identity  of 
general  paralysis  and  tabes  has  gained  more  and  more  ground  and  has  much  in 
its  favor.  Mott  says :  "  I  maintain  that  etiologically  and  pathogenetically  there 
is  one  tabes  which  may  begin  in  the  brain  (especially  in  certain  regions),  or  in 
the  spinal  cord  in  certain  regions,  or  in  the  peripheral  nervous  structures  con- 
nected with  vision,  or  in  nervous  structures  connected  with  the  viscera, 
constituting,  therefore,  different  types,  any  of  which  m^y  be  present  or  be 
associated  with  one  or  all  of  the  others.*'  Foumier  has  taken  practically  the 
same  view  and  describes  them  together  under  the  heading  Les  Affections  Para- 
syphilitiques,  Moebius,  Shaffer,  and  others  are  equally  positive  in  their 
statements. 

It  is  undoubted  that  most  cases  of  tabes  run  their  course  with  practically 
no  mental  symptoms,  and  that  cases  of  general  paralysis  may  never  present 
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symptoms  that  suggest  tabes.  For  practical  purposes  we  are  forced  to  ketp 
the  distinction  clearly  in  mind,  and  for  this  reason  it  seems  best,  at  lenfil  for 
the  present,  to  consider  them  separately. 

There  is,  however,  a  group  of  cases  in  which  the  symptoms  of  the  two  dis- 
eases are  associated  in  every  combination.  The  name  **  tabo-paralysis  ^*  ltai» 
been  given  to  these  cases. 

(a)   General  Paralysis* 

Definition. — A  chronic,  progressive  disease  of  the  brain  and  its  meiiing^, 
associatevl  with  psychical  and  motor  disturbances,  finally  leading  to  dementi 
and  paralysis* 

Etiology.^ — As  in  tabes,  the  most  important  individual  factor  is  syphUii 
wliich  is  antecedent  in  both  conditions  in  from  70  to  90  per  cent  of  all  case 
Males  are  affected  much  more  fre(|uejitly  than  females.  It  occurs  chieOi 
between  the  ages  of  thirty  and  fifty-iive,  although  it  may  liegin  in  1 1 
as  the  res^ult  of  congenital  syphilis.  An  overwhelming  majority  of  i 
are  in  married  people,  and  not  infrequently  both  husband  and  wife  are  alTectwi, 
or  one  has  paresis  and  the  other  tabes.  Statistics  show  that  it  is  more  commo 
in  the  lower  claasa^  of  society,  but  in  America  in  general  medical  practice  tli 
disease  is  certainly  more  connntjn  in  the  Well-to-do  classes,  Pleredity  is  a 
more  imp<:>rtant  factor  here  than  in  tubes,  although  its  intluence  is  not  grifttL 
An  important  predisposing  cause  is  "  a  life  absorbed  in  ambitious  pmjct't* 
with  all  its  strongest  mental  efforts,  its  long-sustained  anxieties,  - '  '  1 . 
hopes,  and  straining  expectation  **  (Mickle).  The  habits  of  life  so  fr. 
seen  in  active  business  men  in  oar  large  cities,  and  well  expressed  by  the 
phrase  "'  burning  the  candle  at  lioth  ends,"  strongly  predispose  to  the  dis 

Horbid  Anatomy, — The  dura  is  often  thickened,  and  its  inner  ^turfa 
may  show  the  various  forms  of  hypertrophic  pachymeningitis.     The  pia  i§' 
cloudy,  thickeneil,  and  adherent  to  the  cortex.     The  cerebro-spinal  fluid   i* 
increased  in  the  meningeal  spaces^  especially  in  the  njej»hes  of  the  pia,  and  at 
times  to  such  an  extent  as  to  resemble  cysts.    The  brain  is  small,  and  wotgl 
less  than  normal.    The  convolutions  arc  atrophied,  e.sjietially  in  th*»  nntertoC 
and  middle  lolies.     In  acute  cases  the  brain  may  Ik?  swollen,  hv]  ncid 

cedematous.     The  brain  cortex  is  usually  red,  and,  except  in  ad^  .  l 

it  may  not  be  atrophied,  the  atrophy  of  the  hemi-^pheres  being  at  the  e% 
of  the  white  matter.  The  lateral  ventricles  are  dilated  to  com[>ensate  for  tl 
atrophy  of  the  brain,  and  the  ependyma  may  be  granular.  The  fourth  vvti* 
tride  is  more  constantly  dilaltHl,  with  granulations  of  its  floor  CM^vering  the 
calamus  scriptorius,  a  condition  seldom  seen  in  any  other  affection, 

Hisiolof}\calUf  there  is  atrophy  of  the  nerve  fibres,  especially  the  taugental 
and  supra-radial,  degeneration  of  the  nerve  cells  of  the  cortex,  and  a  gre«| 
overgrowth  of  the  neuroglia,  with  the  presence  of  numerous  giant  spider  rdli 
In  the  dilated  adventitial  ispaces  of  the  blood-vessels  there  is  a  great  accumo* 
lation  of  cells — plasma  cells  with  a  few  lymphoc^ies  and  an  ocxmsinnal 
cell.  In  the  tissue  itself  are  found  the  curious  rod-shaped  structure*!,  whic 
are  derive<i  from  the  vessel  walls.  Compound  granular  corpuscles  are 
found  near  nwrotic  areas.  There  is  often  »  very  great  increase  in  (he  mi 
blo4:)d-vessels,  and  various  kinds  of  alterations  of  the  vft<j*el  walls  have 
described.     The  improve<l  methods  of  staining  the  Deuro-fibrils  (Cajiil 
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Pielschowsky)  are  beginniiig  to  throw  light  upon  the  essential  cellular 
changes. 

The  disease  process  is  diffuse,  and  affects  practically  all  parts  of  thfi  brain, 
but  its  intensity  varies  greatly,  even  in  adjoining  areas.  As  a  rule  the  cortex 
of  the  frontal  and  central  convolutions  and  the  gray  matter  about  the  ven- 
tricles are  most  affected. 

In  many  cases  changes  are  present  in  the  spinal  cord  and  peripheral  nerves. 
There  are  the  typical  tabetic  changes  described  in  the  preceding  section.  There 
may  be  degeneration  of  the  p3n:amidal  systems  of  fibres  secondary  to  the  cor- 
tical changes.  Most  commonly  there  is  a  combination  of  these  two  processes. 
Foci  of  haemorrhages,  and  softening  dependent  upon  coarse  vascular  changes, 
are  not  infrequently  found,  but  are  ^  not  typical  of  the  disease. 

There  are  various  views  as  to  the  nature  of  the  changes.  The  vascular 
theory  is  that  from  an  inflammatory  process  starting  in  the  sheaths  of  the 
arterioles  there  is  a  diffuse  parenchymatous  degeneration  with  atrophic  changes 
in  the  nerve  cells  and  neuroglia.  The  most  generally  accepted  view  is  that 
some  unknown  toxin  causes  degeneration  in  the  nervous  tissues  with  secondary 
changes  in  the  neuroglia  and  vascular  systems. 

Symptoms. — Prodromal  Stage. — This  is  of  variable  duration,  and  is  char- 
acterized by  a  general  mental  state  which  finds  expression  in  symptoms  trivial 
in  themselves  but  important  in  connection  with  others.  Irritability,  inatten- 
tion to  business  amounting  sometimes  to  indifference  or  apathy,  and  some- 
times a  change  in  character,  marked  by  acts  which  may  astonish  the  friends 
and  relatives,  may  be  the  first  indications.  There  may  be  unaccountable 
fatigue  after  moderate  physical  or  mental  exertion.  Instead  of  apathy  or  indif- 
ference there  may  be  an  extraordinary  degree  of  physical  and  mental  restless- 
ness. The  patient  is  continually  planning  and  scheming,  or  may  launch  into 
extravagances  and  speculation  of  the  wildest  character.  A  common  feature 
at  this  period  is  the  display  of  an  imbounded  egoism.  He  boasts  of  his  per- 
sonal attainments,  his  property,  his  position  in  life,  or  of  his  wife  and  chil- 
dren. Following  these  features  are  important  indications  of  moral  perversion, 
manifested  in  offences  against  decency  or  the  law,  many  of  which  acts  have 
about  them  a  suspicious  effrontery.  Forgetfulness  is  common,  and  may  be 
shown  in  inattention  to  business  details  and  in  the  minor  courtesies  of  life. 
At  this  period  there  may  be  no  motor  phenomena.  The  onset  of  the  disease  is 
usually  insidious,  although  cases  are  reported  in  which  epileptiform  or  apo- 
plectiform seizures  were  the  first  symptoms.  Among  the  early  motor  features 
are  tremor  of  the  tongue  and  lips  in  speaking,  slowness  of  speech  and  hesi- 
tancy. Inequality  of  the  pupils,  the  Argyll  Robertson  pupil,  optic  atrophy, 
and  changes  in  the  deep  reflexes  may  precede  the  occurrence  of  mental  symp- 
toms for  years. 

Second  Stage. — This  is  characterized  in  brief  by  mental  exaltation  or 
excitement  and  a  progress  in  the  motor  symptoms.  "The  intensity  of  the 
excitem<ent  is  often  extreme,  acute  maniacal  states  are  frequent;  incessant 
restlessness,  obstinate  sleeplessness,  noisy,  boisterous  excitement,  and  blind, 
uncalculating  violence  especially  characterize  such  states^*  (Lewis).  It  is  at 
this  stage  that  the  delusion  of  grandeur  becomes  marked  and  the  patient 
believes  himself  to  be  possessed  of  countless  millions  or  to  have  reached  the 
most  exalted  sphere  possible  in  profession  or  occupation.     This  expansive 
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delirium,  as  it  is  called,  is,  however,  not  charaeteristic,  as  w^  formerly  wp- 
posed,  of  paralytic  dementia.  Besides,  it  doe^  not  always  occur,  but  in  iU 
«tead  there  may  be  marked  melancholia  or  hypochondriasis,  or,  in  other  in- 
stances, alternate  attacks  of  delirium  and  depression. 

The  facies  has  a  peculiar  stolidity,  and  in  speaking  there  is  marked  tretnn- 
lousness  of  the  lips  and  facial  muscles.  The  tongue  is  also  tremulous,  and  may 
be  protruded  with  difficulty.  The  speech  is  slow,  interrupted,  and  blurred. 
Writing  becomes  difficult  on  account  of  unsteadiness  of  the  hand.  Letters, 
syllables,  and  words  may  be  omitted.  The  subject  matter  of  the  patlent'i 
letters  gives  valuable  indications  of  the  mental  condition.  In  many  instances 
the  pupils  are  unequal,  irregular,  sluggish,  sometimes  large,  Imporlant 
symptoms  in  this  stage  are  apoplectiform  seizures  and  paralysis.  There  may 
be  slight  syncopal  attacks  in  which  t)ie  ]>atient  turns  pale  and  may  fall.  Some 
of  these  are  p(^tU  mal.  In  the  true  apoplectiform  seizure  the  patient  falls  ^nd- 
donly,  becomes  imconscious,  the  limbs  are  relaxed,  the  face  is  Hushed,  the 
breathing  stertorous,  the  temperature  increased,  and  de^th  may  occur.  Epi- 
leptic seizures  arc  more  common  than  the  apoplectiform.  There  may  lie 
a  definite  aura.  The  attack  usually  begins  on  one  jaide  and  may  not  spread* 
There  may  be  twitchings  either  in  the  facial  or  brachial  muHcles.  Typical 
Jacksonian  epilepsy  may  occur.  In  a  case  which  died  recently  under  my 
care,  these  seizures  were  among  the  early  symptoms  and  tlie  disease  wan 
regarded  as  cerebral  syphilis.  Eecurring  attacks  of  aphai^ia  arc  not  im- 
commori.  and  paralysis,  either  monoplcgic  or  heiniplegic,  may  follow  thes^ 
epileptic  seizures,  or  may  come  on  with  -great  suddenness  and  be  transient 
In  this  stage  the  gait  becomes  impaired,  the  patient  trips  readily,  ha*  difB- 
eulty  in  going  up  or  down  stairs,  and  the  walk  may  be  spastic  or  o«x*t' 
sionally  tabetic.  This  paresis  may  bc»  progressive.  The  deep  reflexes  are 
usually  increased,  but  may  be  lost*  BladiJcr  or  rectal  sj'^mptoms  gradually 
develop.  The  patient  becomes  helpless,  bedridden,  and  completely  demuntod^ 
and  unless  care  is  taken  may  suffer  from  bedsores.  Death  occurs  from  exhaus- 
tion or  from  some  intercurrent  affection.  The  spinal-cord  featu-  -nootia 
paralytica  may  come  on  with  or  prece«le  the  mental  troubles.  M  e  caiiei 
in  which  one  is  in  doubt  for  a  time  whether  the  symptoms  indicate  tatiei  or 
dementia  paralytica,  and  it  is  well  to  bear  in  mind  that  every  feature  ol  pre- 
ataxic  tabes  may  exist  in  the  early  stage  of  general  paresis. 

(6)   Taho'paralysis, 

Emphasis  has  been  laid  on  the  probable  identity  of  the  proce-^-es  i 
tabes  and  dementia  paralytica,  the  spinal  cord  in  the  first  case  n^ 
full  force  of  the  attack,  and  the  brain  in  the  second.  It  has  been  thought  that 
stress  IB  tlie  factor  which  determines  the  location  of  the  process,  and  that  men 
whose  occupations  require  much  bodily  exercise  would  be  apt  to  hare  tabct, 
while  those  whose  actinties  are  largely  mental  would  jtiifTer  from  paresk 
Usually  when  the  cord  symptoms  are  pronounced  the  symptoms  from  the  brmis 
remain  in  abeyance,  and  the  reverse  i^  also  true^  There  are  i»xoeptioDa  to 
this,  and  cases  of  well  marked  tabes  may  later  show  the  typical  *  -  - 
of  paresis,  but  even  then  the  ataxia,  if  it  is  not  of  loo  high  a  gi 
improves. 
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Optic  atrophy,  when  it  occurs  in  the  pre-ataxic  stage  of  tabes,  usually  indi- 
cates that  the  ataxia  will  never  be  pronounced,  but  unfortunately  it  is  fre- 
quently followed  by  the  occurrence  of  mental  symptoms.  Mott  believes  that 
about  50  per  cent  of  his  asylum  cases  of  tabo-paralysis  had  had  preceding  optic 
atrophy.  Its  occurrence  is  therefore  of  grave  significance.  The  mental  symp- 
toms may  be  delayed  for  many  years. 

The  symptom  complex  of  tabo-paralysis  is  made  up  of  a  combination  of 
the  symptoms  of  the  two  conditions,  and  varies  greatly.  It  may  begin  as  tabes 
with  lightning  pains,  bladder  symptoms,  Argyll  Bobertson  pupil,  loss  of  the 
deep  reflexes,  etc.,  to  have  the  mental  symptoms  added  later ;  or,  on  the  other 
hand,  cord  symptoms  may  come  on  after  the  patient  has  shown  marked 
mental  changes.  In  a  number  of  cases  the  symptoms  are  from  the  first  so 
combined  that  the  name  tabo-paralysis  is  at  once  applicable.  Absent  knee- 
jerks,  ocular  palsies,  or  pupillary  symptoms  may  precede  the  breakdown  for 
many  years,  but  none  of  them  have  so  grave  a  significance  in  regard  to  the 
mental  state  as  has  optic  atrophy.  Other  types  of  alienation  may  interrupt 
the  course  of  tabes,  and  the  mistake  must  not  be  made  of  regarding  them 
all  as  general  paralysis.  In  such  instances  the  mind  may  become  clear  and 
remafn  so  to  the  end. 

Diagnosis. — The  recognition  of  general  paralysis  in  the  earliest  stage  is 
extremely  difficult,  as  it  is  often  impossible  to  decide  that  the  slight  altera- 
tion in  conduct  is  anything  more  than  one  of  the  moods  jot  phases  to  which 
most  men  are  at  times  subject.  The  following  description  by  Folsom  is  an 
admirable  presentation  of  the  diagnostic  characters  of  the  early  stage  of  the 
disease :  "  It  should  arouse  suspicion  if,  for  instance,  a  strong,  healthy  man, 
in  or  near  the  prime  of  life,  distinctly  not  of  the  *  nervous,*  neurotic,  or  neu- 
rasthenic type,  shows  some  loss  of  interest  in  his  affairs  or  impaired  faculty  of 
attending  to  them;  if  he  becomes  varyingly  absent-minded,  heedless,  indif- 
ferent, negligent,  apathetic,  inconsiderate,  and,  although  able  to  follow  his 
routine  duties,  his  ability  to  take  up  new  work  is,  no  matter  how  little, 
diminished ;  if  he  can  less  well  command  mental  attention  and  concentration, 
conception,  perception,  reflection,  judgment;  if  there  is  an  unwonted  lack  of 
initiative,  and  if  exertion  causes  unwonted  mental  and  physical  fatigue;  if  the 
emotions  are  intensified  and  easily  change,  or  are  excited  readily  from  trifling 
causes ;  if  the  sexual  instinct  is  not  reasonably  controlled ;  if  the  flner  feelings 
are  even  slightly  blunted;  if  the  person  in  question  regards  with  a  placid 
apathy  his  own  acts  of  indifference  and  irritability  and  their  consequences, 
and  especially  if  at  times  he  sees  himself  in  his  true  light  and  suddenly  fails 
again  to  do  so;  if  any  symptoms  of  cerebral  vaso-motor  disturbances  are 
noticed,  however  vague  or  variable." 

There  are  cases  of  cerebral  syphilis  which  closely  simulate  dementia  para- 
lytica. The  mode  of  onset  is  important,  particularly  since  paralytic  symp- 
toms are  usually  early  in  syphilis.  The  affection  of  the  speech  and  tongue 
is  not  present.  Epileptic  seizures  are  more  common  and  more  liable  to  be 
cortical  or  Jacksonian  in  character.  The  expansive  delirium  is  rare.  While 
symptoms  of  general  paresis  are  not  common  in  connection  with  the  develop- 
ment of  gummata  or  definite  gummatous  meningitis,  there  are,  on  the  other 
hand,  instances  of  paresis  following  closely  upon  the  syphilitic  infection. 
Post  mortem  in  such  cases  there  may  be  nothing  more  than  a  general  arterio- 
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fderofiis  and  diffuse  iiieiiii^«>*eiieeplialiti9^  wfakh  mar  present  QoUungi 
tmctiTe,  but  the  lesbos^  neTerthdeas,  maj  be  cmused  by  the  i^Tphilitii: 
Cases  also  occur  in  which  trpical  syphilitic  lesions  are  combined  with  tbt  i 
nanr  lesions  of  dementia  panljrtica.  There  are  certain  forms  of  lead 
alapathr  which  resemble  general  paresis^  and,  considering  the  aaaodMSkoW 
plombism  with  arterio-scteroins,  it  is  not  unlikelT  that  the  anatoouetl  n^ 
stratum  of  the  disease  may  result  from  this  poison.  Tumor  may  somebnia 
simulate  progresdre  paresis,  but  in  the  former  the  signs  of  general  iaamm 
of  the  intracranial  pressure  ( pain  in  the  head,  choked  dislcs^  alowing  of  lb 
pulse- rate,  projectile  Tomiting)  are  usually  present 

Cytadiagnasis. — The  study  of  the  cellular  elements  suspended  in  the  tut- 
bro-spinal  fluid,  first  instituted  by  Widal  and  Havaut  (1^04))   in  caeei  of  i^. 
mentia  paral^>tica,  has  come  to  be  an  important  diagTiostic  measiure  in 
and  mental  disease,  and  particularly  in  tabes  and  paresi.n.     In  both  oi 
affections  spinal  lymphocytosis  is  the  rule,  and  is  usually  associated 
marked  albumin  reaction — the  normal  fluid  containing  no  albumin,  or  at  i 
minute  traces,  and  a  negligible  number  of  formed  elements.    It  ia  simpfyl 
expression  of  a  subacute  or  chronic  inflammatory  process,  just  as  poll 
nuclear  leukocytosis  is  characteristic  of  an  acute  process.    It  ia,  howm,  I 
and  foremost  the  syphilitic  triad — tabes,  paresis,  and  cerehro-spinal 
whith  is  suggested  by  lymphocytosis  in  the  spinal  fluid,  and  the  greatest « 
eance  of  lumbar  puncture  as  a  diagnostic  procedure  lies  in  the  fact  that  ] 
reactions,  both  cytological  and  chemical,  are  among  the  earlit^t  somatic  < 
toms,  and  may  therefore  clear  up  obscure  eases  of  tabes,  and  more 
larlv  of  partis,  just  at  the  time  when  diagnosis  is  most  important  and 
difficult. 

Prognosis,— The  disease  rarely  ends  in  recovery.     Aa  a  rule  the 
16  slowly  downward  and  the  ease  terminates  in  a  few  years,  althottgii 
occasionally  prolonged  ten  or  fifteen  years. 

Treatment. — ^The  only  hope  of  permanent  relief  is  in  the  casitf  fa 
syphilis,  which  should  be  placed  upon  large  doses  of  iodide  of  potaasivM,! 
given  a  mercurial  course.    Careful  nursing  and  the  orderly  life  of 
are  the  only  measures  necessary  in  a  great  majority  of  the  cases.    For  i 
lessness  and  the  epileptic  seizures  bromides  may  be  used.     Prolonged 
sions,  which  are  not  uncommon,  are  often  erroneously  attributed  to  tbei 
of  remedies.     Active  treatment  in  the  early  stage  by  wet-packs,  cold  ta  I 
head,  and  systematic  massage  have  been  followed  by  temporarj*  impnii 

Herpes  Zoster 

(Zona;  Acute  Hctmorrhagic  Inftammaiion  of  the  Dorsal  Roei  G^BffkY^ 

Zoster  may  be  considered  to  bear  somewhat  the  same  relation  U*  <1  *** 
of  the  afferent  tracts  that  anterior  poliomyelitis  bears  to  those  of  the 
or  motor  system.    The  researches  of  Head  and  Campbell  make  it  very  pra^a^ 
that  in  the  majority  of  cases  it  is  an  acute  specific  disease  of  the  t>en«Qi  < 
tern  with  a  localization  in  the  ganglia  of  the  posterior  rooisi.    Tlvcre  arfl 
rhages  and  inflammatory  foci,  with  destruction  of  certain  of  the  gangti9B« 
leading  to  degeneration  of  their  axis-cylinder  processes.     W,  T.  Hawod^ 
shown,  even  in  the  heri>es  facialis  such  as  accompanies  pneumonia^  that  I 
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rhagic  lesions  akin  to  those  of  true  zoster  are  demonstrable  in  the  Gasserian 
ganglion.    The  two  conditions,  however,  are  etiologically  quite  distinct. 

In  zoster  there  is  often  a  prodromal  period,  in  which  the  patient  feels  ill, 
has  pain,  and  the  rash  comes  out  on  the  third  or  fourth  day.  The  character- 
istic outcrop  of  vesicles  has  a  segmental  distribution,  one  or  more  of  the 
adjoining  skin-fields  being  affected,  almost  invariably  limited  to  one  side  of 
the  body.  With  involvement  of  cervical,  lumbar,  or  sacral  ganglia  the  zonal 
or  girdle  form  of  the  vesicular  outcrop,  from  which  the  disease  gets  its  name, 
is  naturally  lost  owing  to  the  distortion  of  the  skin-fields  from  the  growth 
of  the  limbs.  It  is  present  in  its  typical  form  only  when  the  thoracic  ganglia 
are  affected.  The  eruption  is  most  abundant  in  patches,  corresponding  to  the 
anterior,  lateral,  and  posterior  divisions  of  the  nerves,  and  in  severe  cases 
the  vesicles  over  these  areas  may  become  confluent  and  lead  to  ulcerations. 
True  zoster  not  infrequently  affects  one  or  more  of  the  divisions  of  the  Gas- 
serian ganglion. 

Individuals  rarely  suffer  from  more  than  one  attack  of  zoster.  The  disease 
is  much  more  common  in  children,  in  whom  it  may  be  accompanied  by  slight, 
if  any,  discomfort,  and  leave  no  traces.  Severe  cases  in  elderly  people,  how- 
ever, are  often  followed  by  the  most  intractable  forms  of  neuralgia. 


m.    DISEASES  OF  THE  EFFEBENT  OB  MOTOB  TBAOT. 

A.    OF    WHOLE   TRACT. 

1.  Progressive  (Central)  Muscular  Atrophy 

{Poliomyelitis  Anterior  Chronica;  Amyotrophic  Lateral  Sclerosis;  Progressive 

Bulbar  Paralysis). 

Definition. — A  disease  characterized  by  a  chronic  degeneration  of  the  motor 
tract.  The  whole  tract  is  usually  involved,  but  at  times  the  degeneration  is 
limited  to  the  lower  segment.  Associated  with  it  is  a  progressive  atrophy  of 
the  muscles,  combined  with  more  or  less  spastic  rigidity.  Three  affections, 
as  a  rule  described  apart,  belong  together  in  this  category:  (a)  Progressive 
muscular  atrophy  of  spinal  origin;  (b)  amyotrophic  lateral  sclerosis;  and  (c) 
progressive  bulbar  paralysis.  A  slow  atrophic  change  in  the  motor  neurones  is 
the  anatomical  basis,  and  the  disease  is  one  of  the  whole  motor  path,  involving, 
in  many  cases,  the  cortical,  bulbar,  and  spinal  centres.  There  may  be  simple 
muscular  atrophy  with  little  or  no  spasm,  or  progressive  wasting  with  marked 
spasm  and  great  increase  in  the  reflexes.  In  others,  there  are  added  symptoms 
of  involvement  of  the  motor  nuclei  in  the  medulla — ^a  glosso-labio-laryngeal 
paralysis;  while  in  others,  again,  with  atrophy  (especially  of  the  arms),  a 
spastic  condition  of  the  legs  and  bulbar  phenomena,  tremors  develop  and  signs 
of  cortical  lesion.    These  various  stages  may  be  traced  in  the  same  case. 

For  convenience,  bulbar  paralysis  will  be  considered  separately,  and  I  shall 
here  take  up  together  progressive  muscular  atrophy  and  amyotrophic  lateral 
sclerosis. 

The  disease  is  known  as  the  Aran-Duchenne  t3rpe  of  progressive  muscular 
atrophy  and  as  Cruveilhier's  palsy,  after  the  French  physicians  who  early  de- 
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scribed  it,  Luys  and  Lockhart  Clarke  first  demonstrated  that  the  cells  of  tW 
ventral  horns  of  the  spinal  c*ord  were  diseased.  Charcot  separated  two  typ<** — 
one  with  simple  wasting  of  the  miiR^les,  due,  he  believed,  to  degencraUoQ 
confined  to  the  ventral  horns  (and  to  this  he  restricted  the  name  progreaofi? 
muscular  atrophy — type,  Aran-Duchenne)  ;  the  otlier,  in  which  there  was  ¥p9^ 
tic  paralysis  of  the  muscles  followed  by  atrophy.  As  the  anatomical  Uuis  fi» 
this  he  assumed  a  primary  degeneration  of  the  p>T"amidal  tracts  and  a  second* 
ary  atrophy  of  the  ventral  horns,  To  this  he  gave  the  name  of  ainyotropiiie 
lateral  sclerosis.  There  is  but  little  evidence,  however,  to  show  that  any  sticb 
sharp  distinction  can  be  made  between  these  two  diseases,  and  Leydea  and 
Gowers  regard  them  as  identical. 

Etiology. — The  cause  of  the  disease  is  unknown.  It  is  more  frequent  m 
males  than  in  females.  It  aflfects  adults,  developing  after  the  thirtieth  }T«r, 
though  occasionally  younger  persons  are  attacked.  A  large  majority  ^f  tH 
cases  of  progressive  muscular  atrophy  under  twenty«five  years  of  n^ 

to  the  dystrophies.  Cold,  wet,  exposure,  fright,  and  mental  womc-  „_  .-.-a* 
tioned  as  possible  causes.  Erb  has  lately  called  attention  to  certain  cn^cA  td^ 
lowing  injury.  Hereditary  influences  are  present  in  certain  cases.  The  rare 
form  which  occurs  in  infancy  usually  alTects  several  members  of  tVw  i»A«ttC 
family.  IIere<litary  and  family  influences,  hoM-ever,  play  but  a  small  part  in 
the  etiology  of  this  disease,  and  in  this  it  is  in  contrast  to  |>rugTeasivo  nennJ 
muscular  atrophy  and  tlie  dystrophies.  Yet,  in  the  Farr  family,  which  I 
rcH?orded  some  years  ago,  in  which  thirteen  members  were  affected  in  twu  ptn- 
erations,  with  the  exception  of  two,  the  cases  occurred  or  proved  fatal  above 
the  age  of  forty,  and  the  late  onset  speaks  rather  for  a  central  alTetHiort.  The 
spastic  form  may  develop  late  in  life — after  seventy — as  a  senile  change. 

tforbid  Anatomy. — ^The  essential  anatomical  change  is  a  sltiw  dogeoera* 
tion  <»f  tlio  motor  path,  involving  particularly  the  lower  motor  netirooea. 
The  upper  neurones  are  also  involved,  either  first,  simultaneously,  or  at  i 
later  period.  Associated  with  the  degeneration  in  the  cells  of  the  rentTal 
horns  there  is  a  degenerative  atrophy  of  the  muscles.  The  following  are  tbe 
important  anatomical  changes:  {a)  The  gray  matter  of  the  cord  ^hovn  the 
most  marked  alteration.  The  large  ganglion  cells  of  the  ventral  homn  am 
atrophied,  or,  in  places,  have  entirely  disappeared,  the  neuroglia  is  increaded* 
and  the  medullated  fibres. are  much  decreased.  The  fibres  of  the  vcntnl 
nerve-roots  passing  through  the  white  matter  are  wasted.  (6)  The  ventral 
roots  outside  of  the  cord  are  also  atrophied,  (c)  The  muscles  which  aia 
alfectcd  show  degenerative  atrophy,  and  the  inter-rauscular  branches  of  Ibo 
motor  nerves  are  degenerated*  (d)  The  degeneration  of  the  gray  mat  ten*  if 
rarely  confined  to  the  cord,  but  extends  to  the  medulla,  where  the  nuelm  of 
the  motor  cerebral  nerves  are  found  extensively  wasti^l.     (>)  In  a  ?r  if 

all  the  ca^es  there  is  sclerosis  in  the  ventrtv lateral  white  tracti*,  '  J 

pyramidal  tracts  particularly  are  diseased,  but  the  degeneration  is  not  cntifuied 
to  these  tracts,  and  extends  into  the  ventro-lateral  ground  bundles.  ''V'  '  iH 
cerebellar  and  the  ventro-lateral  ascending  tracts  are  spared,     Thr  ra- 

tion in  the  p^Tamidal  tracts  extends  toward  (lie  brain  to  different  levels,  and 
in  several  cases  has  been  trat^i  to  the  motor  cortex,  the  cells  of  which  haw 
been  found  degenerated.  In  the  medulla  the  medial  longitudinal  fascicalu* 
has  been  found  diseased,     (f)  In  those  cases  in  which  no  sclerosis  bai 


i 


* 
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found  in  the  pyramidal  tracts  there  has  been  a  sclerosis  of  the  ventro-lateral 
ground  bundle  (short  tracts). 

Symptoms. — Irregular  pains  may  precede  the  onset  of  the  wasting,  and 
cases  may  be  treated  for  chronic  rheumatism.  The  hands  are  usually  first 
affected,  and  there  is  difficulty  in  performing  delicate  manipulations.  The 
muscles  of  the  ball  of  the  thumb  waste  early,  then  the  interossei  and  lum- 
bricales,  leaving  marked  depressions  between  the  metacarpal  bones.  Ultimately 
the  contraction  of  the  flexor  and  extensor  muscles  and  the  extreme  atrophy 
of  the  thumb  muscles,  the  interossei,  and  lumbricales  produces  the  claw-hand 
— main  en  griff e  of  Duchenne.  The  flexors  of  the  forearm  are  usually  involved 
before  the  extensors.  In  the  shoulder-girdle  the  deltoid  is  first  affected;  it 
may  waste  even  before  the  other  muscles  of  the  upper  extremity.  The  tnmk 
muscles  are  gradually  attacked ;  the  upper  part  of  the  trapezius  long  remains 
unaffected.  Owing  to  the  feebleness  of  the  muscles  which  support  it,  the  head 
tends  to  fall  forward.  The  platysma  myoides  is  unaffected  and  often  hyper- 
trophies. The  arms  and  the  trunk  muscles  may  be  much  atrophied  before  the 
legs  are  attacked.  The  face  muscles  are  attacked  late.  Ultimately  the  inter- 
costal and  abdominal  muscles  may  be  involved,  the  wasting  proceeds  to  an 
extreme  grade,  and  the  patient  may  be  actually  "skin  and  bone,''  and,  as, 
"  living  skeletons,''  the  cases  are  not  uncommon  in  "  museums  "  and  "  side- 
shows." Deformities  and  contractures  result,  and  lordosis  is  almost  always 
present.  A  curious  twitching  of  the  muscles  (fibrillation)  is  a  common  symp- 
tom, and  may  occur  in  muscles  which  are  not  yet  attacked.  It  is  a  most 
important  symptom,  but  is  not,  as  was  formerly  supposed,  a  characteristic 
feature  of  the  disease.  The  irritability  of  the  muscles  is  increased.  Sensa- 
tion is  unimpaired,  but  the  patient  may  complain  of  numbness  and  coldness 
of  the  affected  limbs.  The  galvanic  and  faradic  irritability  of  the  muscles 
progressively  diminishes  and  may  become  extinct,  the  galvanic  persisting  for 
the  longer  time.  In  cases  of  rapid  wasting  and  paralysis  the  reaction  of  de- 
generation may  be  obtained.  The  excitability  of  the  nerve-trunks  may  persist 
after  the  muscles  have  ceased  to  respond.  The  loss  of  power  is  usually  pro- 
portionate to  the  wasting. 

The  foregoing  description  applies  to  the  group  of  cases  in  which  the 
atrophy  and  paralysis  are  flaccid — atonic,  as  Gowers  calls  it.  In  other  cases, 
those  which  Charcot  describes  as  amyotrophic  lateral  sclerosis,  spastic  paraly- 
sis precedes  the  wasting.  This  tonic  atrophy  first  involves  the  arms  and 
then  the  legs.  The  reflexes  are  greatly  increased.  It  is  one  of  the  rare  con- 
ditions in  which  a  jaw  clonus  may  be  obtained.  The  most  typical  condition  of 
spastic  paraplegia  may  be  produced.  On  starting  to  walk,  the  patient  seems 
glued  to  the  ground  and  makes  ineffectual  attempts  to  lift  the  toes ;  then  four 
or  five  short,  quick  steps  are  taken  on  the  toes  with  the  body  thrown  forward ; 
and  finally  he  starts  off,  sometimes  with  great  rapidity.  Some  of  the  patients 
can  walk  up  and  down  stairs  better  than  on  the  level.  The  wasting  is  never 
80  extreme  as  in  the  atonic  form,  and  the  loss  of  power  may  be  out  of  pro- 
portion to  it.  The  sphincters  are  unaffected.  Sexual  power  may  be  lost  early. 
Cases  are  met  with  which  correspond  accurately  to  the  clinical  picture  given 
by  Charcot  of  amyotrophic  lateral  sclerosis.  These  are  not  very  common,  and 
it  is  much  more  usual  to  have  a  combination  of  the  two  types.  A  flaccid 
atrophic  paralysis  with  increased  reflexes  is  often  met  with.    These  differences 
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depend  upon  the  relative  extent  of  the  involvement  of  the  upper  anil  lowtf' 
nxator  Begnients  and  the  time  of  the  involvement  of  eack    The  condition 
be  unilateral- 

As  the  degeneration  extends  upward  an  important  change  taka*i  place  twm 
the  development  of  bulbar  symptoms,  which  may,  however,  precede  the  spioil 
manifestations.  The  lips,  tongue,  face,  pharynx,  and  larynx  may  l>e  intdT^d. 
The  lips  may  be  affected  and  articulation  imjmired  for  years  before  ^ii*^ttf 
symptoms  occur.  In  the  final  stage  there  may  be  tremor,  the  nn^raorv  fj 
and  a  condition  of  dementia  may  develop. 

Gowors  gives  the  following  useful  classification  of  the  varieiu- 
affection:  (1)  Atonic  atrophy,  becoming  extreme;  (2)  muscular  v 
with  spasm,  but  without  wasting  or  with  only  slight  wasting;  and  (H|  iiU>ii.u 
atrophy,  rarely  extreme  in  degree,  with  exaggeration  of  the  retlexes.  Tb©«j 
conditions  may  "  coexist  in  every  degree  and  combination — between  uniTerMlfl 
atonic  atrophy  on  the  one  hand  and  universal  spastic  paralysis  without  v«i?t*™ 
ing  on  the  other.'*  , 

Bia^osis. — Progressive  (central)  muscular  atrophy  begins,  as  a  ■ 

adult  life,  without  hereditary  or  family  influences  (the  early  infaniu.    . —  " 
being  an  exception),  and  usually  affects  first  the  muscles  of  the  thumb,  and 
gradually  involves  the  interossei  and  lumbricales.     Fibrillary 
common,  electrical  changes  occur,  and  the  deep  reflexes  are  u^ 
These  characteristics  are  usually  sufiicient  to  distinguish  it  from  iht*  ui 
fonns  of  muscular  wastiiig. 

In  syringo-myelia  the  symptoms  may  be  very  similar  to  those  in  the  ifpi 
form  of  muscular  atrophy.     The  sensory  disturbances  in  the  former  di 
as  a  rule,  make  the  diagnosis  clear,  but  when  ihest^  are  ftbsent  or  but  lill 
developed  it  may  be  very  dii!icult  or  even  impossible  to  distinguish  tlie  di 

Treatment.— The  disease  is  incurable.     I  have  never  seen  the  slighti 
benefit  from  drugs  or  electricit>%     The  downward  progress  is  slow  hot 
tain,  though  in  a  few  cases  a  temporary  arrest  may  take  place.    With  a 
of  s}7)hilis,  mercury  and  iodide  of  potassium  may  i>e  tried,  and  GowetTi 
mends  courses  of  arsenic  and  the  hypodermic  injection  of  strycimin<!,     Pro^l 
ably  the  most  useful  means  is  systematic  massage,  particularly  in  the 
cases. 

Bulbar  Paralysis  {Glosm-lahio'laryngml  Paralysis), 

When  the  disease  affects  the  motor  nuclei  of  the  medulla  fir&t  or  mAj^ 
is  called  bulbar  paralysis^  but  it  has  practically  no  independent  extalcooit 
the  spinal  cord  is  sooner  or  later  involved. 

Symptoma.^ — The  disease  usually  begins  with  slight  defect  in  the  ipe^ 
and  the  patient  has  difiiculty  in  pronouncing  the  deniAla  and  linguaU  The 
paralysis  starts  in  the  tongue,  and  the  superior  lingual  muscle  gmdually  be- 
comes atrophied,  and  finally  the  mucous  membrane  is  Uin>wn  into  transvene 
folds.  In  the  process  of  wasting  the  fibrillary  tremors  are  seen.  Owing  to 
the  loss  of  power  in  the  tongue,  the  food  is  with  diffjculty  pushed  Itack  iiil0 
the  pharynx.  The  saliva  also  may  be  increased,  and  is  apt  to  accumtilAtu 
in  the  mouth.  When  the  lips  become  involvetl  the  patient  can  neither  whifdej 
nor  pronounce  the  labial  consonants.  The  mouth  looks  hr 
prominent,  and  there  is  constant  drooling.    The  f(K»d  is  mast 
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culty.  Swallowing  becomes  diflBcult,  owing  partly  to  the  regurgitation  into 
the  nostrils,  partly  to  the  involvement  of  the  pharyngeal  muscles.  The  mus- 
cles of  the  vocal  cords  waste  and  the  voice  becomes  feeble,  but  the  laryngeal 
paralysis  is  rarely  so  extreme  as  that  of  the  lips  and  tongue. 

The  course  of  the  disease  is  slow  but  progressive.  Death  often  results 
from  an  aspiration  pneumonia,  sometimes  from  choking,  more  rarely  from 
involvement  of  the  respiratory  centres.  The  mind  usually  remains  clear.  The 
patient  may  become  emotional.  In  a  majority  of  the  cases  the  disease  is  only 
part  of  a  progressive  atrophy,  either  simple  or  associated  with  a  spastic  con- 
dition. In  the  later  stage  of  amyotrophic  lateral  sclerosis  the  bulbar  lesions 
may  paralyze  the  lips  long  before  the  pharynx  or  larynx  becomes  affected. 

The  diagnosis  of  the  disease  is  readily  made,  either  in  the  acute  or  chronic 
form.  The  involvement  of  the  lips  and  tongue  is  usually  well  marked,  while 
that  of  the  palate  may  be  long  deferred.  A  condition  has  been  described, 
however,  which  may  closely  simulate  bulbar  paralysis.  This  is  the  so-called 
pseudo'bulbar  form  or  bulbar  palsy  of  cerebral  origin.  Bilateral  disease  of 
the  motor  cortex  in  the  lower  part  of  the  ascending  frontal  convolution,  or 
about  the  knee  of  the  internal  capsule,  may  cause  paralysis  of  the  lips  and 
tongue  and  pharynx,  which  closely  simulates  a  lesion  of  the  medulla.  Some- 
times the  symptoms  appear  on  one  side,  but  in  many  instances  they  develop 
suddenly  on  both  sides.  A  bilateral  lesion  has  usually  been  foimd,  but  in 
several  instances  the  disease  was  unilateral. 

The  so-called  acute  bulbar  paralysis  may  be  due  to  (a)  haemorrhagic  or 
embolic  softening  in  the  pons  and  medulla;  (b)  acute  inflammatory  softening, 
analogous  to  polio-myelitis,  occurring  occasionally  as  a  post-febrile  affection. 
It  has  occasionally  followed  diphtheria,  and  Mills  and  Weisenburg  have  re- 
ported two  fatal  cases  beginning  with  acute  bulbar  symptoms  after  severe 
electric  shocks  of  high  voltage.  It  usually  comes  on  very  suddenly,  hence  the 
term  apoplectiform.  The  symptoms  in  this  form  may  correspond  closely  to 
those  of  an  advanced  case  of  chronic  bulbar  paralysis.  The  sudden  onset  and 
the  associated  83rmptoms  make  the  diagnosis  easy.  In  these  acute  cases  there 
may  be  loss  of  power  in  one  arm,  or  hemiplegia,  sometimes  alternate  hemi- 
plegia, with  paralysis  on  one  side  of  the  face  and  loss  of  power  on  the  other 
side  of  the  body. 

2.  Prooressive  Neural  Muscular  Atrophy. 

This  form,  known  also  as  the  peroneal  type,  or  by  the  names  of  the  men 
who  have  described  it  most  accurately — namely,  Charcot,  Marie,  and  Tooth 
— occurs  either  as  a  hereditary  or  as  a  family  affection.  It  usually  begins 
in  early  childhood,  affecting  first  the  muscles  of  the  feet  and  the  peroneal 
group;  as  a  result  of  the  weakening  of  these  muscles,  club-foot,  either  pes 
equinus  or  pes  equino-varus  occurs.  In  rare  instances  the  disease  may  be- 
gin in  the  hands,  but  the  upper  limbs,  as  a  rule,  are  not  affected  for  some 
years  after  the  legs  are  attacked,  and  the  trouble  then  begins  in  the  small 
muscles  of  the  hands.  Sensory  disturbances  are  frequently  present  and  form 
important  diagnostic  features.  Fibrillary  contractions  and  twitchings  also 
occur.  The  electrical  reactions  are  altered ;  there  is  either  a  loss  or  a  very 
great  decrease  of  the  excitability,  which  can  be  demonstrated  not  only  in 
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the  atrophic  muscles,  but  also  in  muscles  and  nerves  which  are  apparentlj 
normal. 

This  form  of  muscular  atrophy  seems  to  stand  between  the  central  form 
and  the  muscular  dystrophies.  Occurring  in  families  and  b^inning  in  earhr 
life,  it  resembles  the  latter,  but  it  is  more  like  the  former  in  that  fibrillaij 
contractions  and  muscidar  twitchings  are  common,  that  the  small  muscles  of 
the  hand  are  apt  to  be  involved,  and  that  electrical  changes  are  present.  In 
the  prominence  of  sensory  symptoms  it  differs  from  both.  In  cases  of  acquired 
double  club-foot  this  disease  should  be  suspected. 

3.  The  Muscular  Dystbophies 
(Dystrophia  muscularis  progressiva,  Erb). 

Definition. — Muscular  wasting,  with  or  without  an  initial  hypertrophy, 
beginning  in  various  groups  of  muscles,  usually  progressive  in  character,  and 
dependent  on  primary  changes  in  the  muscles  themselves.  A  marked  hered- 
itary disposition  is  met  with  in  the  disease. 

Etiology. — No  etiological  factors  of  any  moment  are  known  other  than 
heredity.  The  influence  may  show  itself  by  true  heredity — the  disease  occur- 
ring in  two  or  more  generations— or  several  members  of  the  same  generation 
may  be  affected,  showing  a  family  tendency.  Many  members  of  the  same 
family  may  be  attacked  through  several  generations.  Males,  as  a  rule,  are 
more  frequently  affected  than  females.  The  disease  is  usually  transmitted 
through  the  mother,  though  she  may  not  herself  be  affected.  As  many  as  20 
•  or  30  cases  have  been  described  in  five  generations.  In  Erb's  cases  44  per  cent 
showed  no  heredity.  The  disease  usually  sets  in  before  puberty,  but  may  be 
as  late  as  the  twentieth  or  twenty-fifth  year,  or  in  some  instances  even 
later. 

Symptoms. — ^The  first  symptom  noticed  is,  as  a  rule,  clumsiness  in  the 
movements  of  the  child,  and  on  examination  certain  muscles  or  groups  of 
muscles  seem  to  be  enlarged,  particularly  those  of  the  calves.  The  extensors 
of  the  leg,  the  glutei,  the  lumbar  muscles,  the  deltoid,  triceps  and  infra- 
spinatus, are  the  next  most  frequently  involved,  and  may  stand  out  with 
great  prominence.  The  muscles  of  the  neck,  face,  and  forearm  rarely  suffer. 
Sometimes  only  a  portion  of  a  muscle  is  involved.  With  this  hypertrophy  of 
some  muscles  there  is  wasting  of  others,  particularly  the  lower  portion  of 
the  pectorals  and  the  latissimus  dorsi.  The  attitude  when  standing  is  very 
characteristic.  The  legs  are  far  apart,  the  shoulders  thrown  back,  the  spine 
is  greatly  curved,  and  the  abdomen  protrudes.  The  gait  is  waddling  and 
awkward.  In  getting  up  from  the  fioor  the  position  assimied,  so  well  known 
now  through  Gowers'  figures,  is  pathognomonic.  The  patient  first  turns 
over  in  the  all-fours  position  and  raises  the  trunk  with  his  arms-  the 
hands  are  then  moved  along  the  ground  until  the  knees  are  reached;  thai 
with  one  hand  upon  a  knee  he  lifts  himself  up,  .grasps  the  other  knee,  and 
gradually  pushes  himself  into  the  erect  posture,  as  it  has  been  expressed,  bv 
climbing  up  his  legs.  The  striking  contrast  between  the  feebleness  of  the 
child  and  the  powerful-looking  pseudo-hypertrophic  muscles  is  very  character- 
istic.   The  enlarged  muscles  may,  however,  be  relatively  very  strong. 

The  course  of  the  disease  is  slow,  but  progressive.    Wasting  proceeds  and 
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finally  all  traces  of  the  enlarged  condition  of  the  muscles  disappear.  At  this 
late  period  distortions  and  contractions  are  common. 

The  muscles  of  the  shoulder-girdle  are  nearly  always  affected  early  in  the 
disease,  causing  a  symptom  upon  which  Erb  Uys  great  stress.  With  the 
hands  under  the  arms,  when  one  endeavors  to  lift  the  patient,  the  shoulders 
are  raised  to  the  level  of  the  ears,  and  one  gets  the  impression  as  though  the 
child  were  slipping  through.  These  "loose  shoulders"  are  very  character- 
istic. The  abnormal  mobility  of  the  shoulder-blades  gives  them  a  winged 
appearance,  and  makes  the  arms  seem  much  longer  than  usual  when  they  are 
stretched  out. 

The  patients  complain  of  no  sensory  symptoms.  The  atrophic  mus- 
cles do  not  show  the  reaction  of  degeneration  except  in  extremely  rare  in- 
stances. 

Clinical  Forms. — A  number  of  different  types  have  been  described,  depend- 
ing upon  the  age  at  the  onset,  the  muscles  first  affected,  the  occurrence  of 
hypertrophy,  the  prominence  of  heredity,  etc.  But  Erb  has  shown  that  there 
is  no  sharp  division  between  these  different  forms,  and  classes  them  all  under 
the  name  of  dystrophia  muscularis  progressiva.  For  convenience  of  descrip- 
tion he  subdivides  the  disease  into  two  large  groups : 

I.  Those  cases  which  occur  in  childhood. 

II.  The  cases  occurring  in  youth  and  adult  life. 

The  first  division  is  subdivided  into  (1)  the  hypertrophic  and  (2)  the 
atrophic  form. 

tinder  the  hypertrophic  form,  which  is  the  pseudo-hypertrophic  muscular 
paralysis  of  authors,  he  thinks  it  is  useful  to  distinguish  between  the  cases  in 
which  (a)  the  enlarged  muscles  have  undergone  lipomatosis — ^i.  e.,  pseudo- 
hypertrophy— from  those  (b)  in  which  there  is  a  real  hypertrophy. 

The  atrophic  form  also  includes  two  subclasses:  (a)  Those  cases  in  which 
the  muscles  of  the  face  are  involved  early;  this  corresponds  to  the  infantile 
form  of  Duchenne — the  Landouzy-Dejerine  type,  (b)  Those  cases  in  which 
the  face  is  not  involved. 

I.  Dystrophia  muscularis  progressiva  infantum, 

1.  Hypertrophic  form. 

(a)  With  pseudo-hypertrophy. 

(b)  With  real  hypertrophy. 

2.  Atrophic  form. 

(a)  With  primary  involvement  of  the  face  (infantile  form  of 

Duchenne). 
(6)  Without  involvement  of  the  face. 

II.  Dystrophia  muscularis  progressiva  juvenum  vel  adultorum  (Erb's 
juvenile  form). 

Horbid  Anatomy. — According  to  Erb,  the  disease  consists  in  a  change  in 
the  muscles  themselves.  At  first  the  muscle-fibres  hypertrophy,  and  become 
round;  the  nuclei  increase,  and  the  muscle-fibres  may  become  fissured.  At 
the  same  time  there  is  a  slight  increase  in  the  connective  tissue.  Sooner  or 
later  the  muscle-fibres  begin  to  atrophy,  and  the  nuclei  become  greatly  in- 
creased. Vacuoles  and  fissures  appear,  and  the  fibres  finally  become  completely 
atrophic,  the  connective  tissue  becoming  markedly  increased.  Fat  may  be 
deposited  in  the  connective  tissue  to  such  an  extent  as  to  cause  hypertrophic 


lipomatosis — pseudo-hypertrophy*    The  different  stagt 
be  found  in  a  single  oiuscle  at  the  same  time. 

The  nervous  system  has  very  generally  been  found  to  be  without 
strable  lesions,  but  in  certain  cases  changes  in  the  cells  of  the  rcntiml 
have  been  described, 

liag:nosis. — The  muscular  dystrophies  can  Ui^ually  be  di&tiiigimbQd  nadilf 
from  the  other  forms  of  muiscular  atroph}^. 

(a)   In  the  cerebral  atrophy  los?*  of  power  usually  precedes  the  fttrofpbf, 
which  is  either  of  a  monoplegic  or  hemiplegic  type. 

(h)  From  progressive  (central)  muscular  atrophy  the  distinction*: 
plainly  marked.  Tht8  form  l>egins  in  the  small  muscles  of  the  hiind.  « 
Hon  rarely,  if  ever,  affected  by  the  dystrophies,  which  involve  first 
the  calves,  the  trunk,  the  face,  or  the  shoulder-girdle.  \n  the  centml  air 
the  reaction  of  degeneration  is  present  and  fibrillary  twitchings  occur  ill  I 
the  atrophied  and  non-atrophied  muscles.  In  many  cases,  in  additicm  tfll 
wasting  in  the  arms,  there  is  a  spastic  condition  in  the  legs  and  inerea^  cnl 
reflexes.  The  central  atrophies  come  on  bite  in  life;  the  dystrophia  i 
as  a  rule,  early.  In  the  progressive  muscular  dystrophies  heredity  plan  i 
important  role,  which  in  the  central  form  is  quite  subsidiar3\  In  the  iwt 
cases  of  early  infantile  spinal  muscular  atrophy  occurring  in  familia  lit 
symptoms  are  so  characteristic  of  a  centra!  disease  that  the  diagnosis  ] 
no  ditiiciilty. 

(c)  In  the  neuritic  muscular  atrophies,  w^hether  due  to  lead  or  to  1 
the  general  characters  and  the  mode  of  onset  are  distinctive.     In  the 
of  multiple  neuritis  seen  for  the  first  time  at  a  period  when  the 
IB  marked  there  is  often  difficulty,  but  the  absence  of  faniilv  history  wi\ 
distribution  are  important  features.     Moreover,  the  paralysis  is  oat  of] 
tion  to  the  atrophy.     Sensory  symptoms  may  be  present,  and  in  tha  ( 
which  the  legs  are  chiefly  involved  there  is  usually  the  steppage  gait  aoi 
acteristic  of  peripheral  neuritis. 

(d)  Progressive  neural  muscular  atrophy.     Here  heredity  i«  also  aj 
and  the  disease  usually  begins  in  early  life,  but  the  distribution  of  i 
and  paralysis,  which  in  this  affection  is  at  first  confined  to  the  periphrtyj 
the  extremities,  helps  to  distinguish  it  from  the  dystrophies;  while  itei 
rence  of  sensory  symptoms,  fibrillar)'  contractions,  and  the  marked 
the  electrical  excitability  usually  make  the  distinction  cle^r. 

The  outiook  in  the  primary  muscular  dystrophies  ia  bad.     The 
progresses  uniformly,  uninfluenced  by  treatment.    Erb  holds  that  bv  ei« 
and  massage  the  progress  is  occasionally  arrested.    The  g-  t?alth  i 

be  carefully  looked  after,  moderate  exercise  allowed,  fricti  \\  »i] 

to  the  muscles,  and  when  the  patient  becomes  bedfast,  aa  is  iQeritahU 
or  later,  care  should  be  taken  to  prevent  contractures  in  airkward  pa^iU 

The  three  forms  of  progressive  muscular  wasting — progr^mTe  (e 
muscular  atrophy,  progrc*ssive  neural   muscular  atrophy,  and  the 
dystrophics — have   1>een   considered   as   distinct   diseases,   but  certain 
writings  make  it  probable  that  the  distinction  may  not  be  m  ftbiip  ij 
believe.     Certain  cases  occur  w^hich  seem  not  to  belong  to  any 
forms  but  to  stand  betwt?en  them.    The  changes  in  the  mnseles  "      _ 
thought  to  be  characteristic  of  the  dystrophies  have  been  found  in  Uk  < 
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forms.    The  central  form  occurs  as  a  family  disease  in  infancy,  and  the  nervous 
system  has  been  found  diseased  in  the  dystrophies. 

The  whole  question  is  in  a  chaotic  state,  and  it  is  at  present  better  to 
keep  to  the  old  divisions.  Even  if  it  should  turn  out  to  be  true,  as  Striimpell 
suggests,  that  all  the  forms  depend  upon  a  congenital  tendency  of  the  motor 
system  to  degenerate,  they  represent  well-defined  clinical  types,  into  which 
the  cases  can,  as  a  rule,  be  grouped  without  difficulty,  while  corresponding 
to  each  there  is  a  fairly  well-determined  anatomical  basis.- 

B.    SYSTEM    DISEASES    OF   THE   UPPER   MOTOR   SEGMENT. 

The  question  of  an  uncomplicated  primary  degeneration  of  the  upper 
motor  neurones  has  not  been  decided.  Cases  with  a  clinical  picture  corre- 
sponding to  this  lesion  are  not  uncommon,  and  they  may  persist  for  a  long 
time  without  change.  Unfortunately  the  cases  which  have  come  to  autopsy 
have  shown  various  conditions.  In  only  two  or  three  has  the  disease  been 
so  nearly  confined  to  the  pyramidal  tract  that  they  can  be  used  as  an  argu- 
ment for  the  independence  of  this  condition.  The  cases  of  Minkowski,  Dresch- 
feld,  and  Striimpell  are  not  absolutely  conclusive,  as  they  are  not  quite  pure, 
although  they  go  far  to  prove  that  a  degeneration  in  the  pyramidal  tract  may 
be  uncomplicated,  at  least  for  a  long  time.  The  same  may  be  said  for  the 
group  of  cases  described  by  Bernhardt  and  Striimpell  under  the  name  heredi- 
tary spastic  spinal  paralysis,  in  which  the  extensive  systemic  degeneration  of 
the  pyramidal  tracts  is  combined  with  slight  degeneration  in  other  tracts  of 
the  cord. 

1.  Spastic  Paralysis  of  Adults 

(Tabes  dorsalis  spasmodique;  Primary  Lateral  Sclerosis). 

Definition. — A  gradual  loss  of  power  with  spasm  of  the  muscles  of  the 
body,  the  lower  extremities  being  first  and  most  aflfected,  unaccompanied  by 
muscular  atrophy,  sensory  disturbance,  or  other  symptoms.  The  pathological 
anatomy  is  undetermined,  but  a  systemic  degeneration  of  the  pjrramidal  tracts 
is  assumed. 

Symptoms. — The  general  symptoms  of  spastic  paraplegia  in  adults  are  very 
distinctive.  The  patient  complains  of  feeling  tired,  of  stiffness  in  the  legs,  and 
perhaps  of  pains  of  a  dull  aching  character  in  the  back  or  in  the  calves.  There 
may  be  no  definite  loss  of  power,  even  when  the  spastic  condition  is  well 
established.  In  other  instances  there  is  definite  weakness.  The  stiffness  is 
felt  most  in  the  morning.  In  a  well-developed  case  the  gait  is  most  char- 
acteristic. The  legs  are  moved  stiflly  and  with  hesitation,  the  toes  drag  and 
catch  against  the  ground,  and,  in  extreme  cases,  when  the  ball  of  the  foot 
rests  upon  the  ground  a  distinct  clonus  develops.  The  legs  are  kept  close 
together,  the  knees  touch,  and  in  certain  cases  the  adductor  spasm  may  cause 
cross-legged  progression.  On  examination,  the  legs  may  at  first  appear  tol- 
erably supple,  perhaps  flexed  and  extended  readily.  In  other  cases  the  rigidity 
is  marked,  particularly  when  the  limbs  are  extended.  The  sp^m  of  the. 
adductors  of  the  thigh  may  be  so  extreme  that  the  legs  are  separated  with 
the  greatest  difficulty.  In  cases  of  this  extreme  rigidity  the  patient  usually 
loses  the  power  of  walking.    The  nutrition  is  well  maintained,  the  muscles  may 
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be  hypertrophied.  The  reflexes  are  greatly  increased.  The  slightest  touch 
upon  the  patellar  tendon  produces  an  active  knee-jerk.  The  rectus  clonm 
and  the  ankle  clonus  are  easily  obtained.  In  some  instances  the  slightest 
touch  may  throw  the  legs  into  violent  clonic  spasm,  the  condition  to  which 
Brown-S^uard  gave  the  name  of  spinal  epilepsy.  The  superficial  reflexes 
are  also  increased.  The  arms  may  be  unaffected  for  years,  but  occasionallj 
they  become  weak  and  stiff  at  the  same  time  as  the  legs.  This  was  the  case 
in  a  colored  boy  who  was  in  my  wards  for  several  years.  He  presented  a 
degree  of  general  spastic  rigidity  that  I  have  never  seen  equalled.  The  disea» 
had  begun  after  puberty,  developed  gradually,  and  remained  quite  statiouin 
for  more  than  a  year  before  he  left  the  wards.    There  were  no  other  sx-mptoma. 

The  course  of  the  disease  is  progressively  downward.  Years  may  elapse 
before  the  patient  is  bedridden.  Involvement  of  the  sphincters,  as  a  rule, 
is  late;  occasionally,  however,  it  is  early.  The  sensory  8}Tnptonis  rarely  pro- 
gress, and  the  patients  may  retain  their  general  nutrition  and  enjoy  excellent 
health.    Ocular  symptoms  are  rare. 

Diagnofis. — The  diagnosis,  so  far  as  the  clinical  picture  is  concerned,  if 
readily  made,  but  it  is  often  very  difficult  to  determine  accurately  the  natid? 
of  the  underlying  pathological  condition.  A  histor}'  of  syphilis  is  present  ia 
many  of  the  cases.  Cases  which  have  run  a  fairly  t^-pical  clinical  coun*  upon 
coming  to  autopsy  have  been  found  to  have  been  due  to  very  different  condi- 
tions— transverse  myelitis,  multiple  sclerosis,  cerebral  tumor,  etc.  Genenl 
paralysis  of  the  insane  may  begin  with  sjTiiptoms  of  spastic  paraplegia,  and 
Westphal  believed  that  it  was  only  in  relation  to  this  disease  that  a  primwj 
sclerosis  of  the  pyramidal  tracts  ever  occurred.  In  any  case  the  diagiHvi-^ 
of  primar}'  systemic  degeneration  of  the  pyramidal  tract  is,  to  say  the  leisL 
doubtful. 

2.  Spastic  Paralysis  of  Infants — Spastic  Diplegia — Birth   Palsiis 
(Paraplegia  cerehraUs  spastica  (Heine);  Little's  Disease). 

In  this  condition  there  is  a  paralysis  witli  spasm  of  all  extremities,  datin: 
from  or  shortly  succeeding  birth,  more  rarely  following  the  fevers  or  in 
attack  of  convulsions.  The  legs  are  usually  more  involved  than  the  arm*; 
there  is  no  wasting,  no  disturbance  of  sensation.  The  reflexes  are  increa^ 
The  mental  condition  is  usually  much  disturbed.  The  patients  are  oftes 
imbeciles  or  idiots,  helpless  in  mind  and  Ixxly.  Ataxic  and  athetoid  mor*- 
ments  of  the  most  exaggerated  kind  may  occur. 

While  only  a  limitinl  number  of  caso:?  of  infantile  hemiplegia  are  c(«- 
genital,  on  the  other  hand,  in  spastic  diplegia  and  paraplegia  a  larsre  pn^ 
portion  of  the  cases  results  from  injur}-  at  birth.  The  arms  mav  be  so  sli^Aii^ 
affected  as  to  make  it  difficult  to  determine  whether  it  is  a  case  of  diple^  «" 
paraplegia.  The  disease  usually  dates  from  birth,  and  a  majoritv  of  the  chi.- 
dren  are  born  in  first  labors  or  are  forceps  cases,  and  are  at  birth  asphvxiit^i 
blue  babies.  Koss  suggests  that  in  feet  presentations  there  may  be  lacinf^ 
or  tearing  of  the  cerebro-spinal  membranes.  Premature  birth  is  also  gi^en «? 
a  cause. 

Horbid  Anatomy. — The  birth  palsies  which  ultimately  induce  the  ff^ 
diplegias  or  paraplegias  are  most  frequently  the  result  o3f  meningeal  iof^ 
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rhage.  The  importance  of  this  condition  has  been  shown  by  the  studies  of 
Litzmann  and  Sarah  J.  McNutt.  The  bleeding  may  come  from  the  veins, 
or,  as  in  one  case  which  I  saw  with  Hirst,  from  the  longitudinal  sinus.  The 
haemorrhage  has  in  many  cases  been  thickest  over  the  motor  areas,  and  in  these 
cases  the  intelligence  may  suffer  but  little ;  with  a  more  extensive  hsemoirhage, 
especially  when  it  implicates  the  frontal  lobes,  any  grade  of  amentia  may 
be  occasioned.  It  seems  probable  that  the  sclerosis  found  in  these  cases  may 
result  from  compression  by  the  blood-clot.  In  other  instances  the  condition 
may  be  due  to  a  foetal  meningo-encephalitis.  In  16  autopsies  collected  in 
the  literature,  in  which  the  patients  died  at  ages  varying  from  two  to  thirty, 
the  anatomical  condition  was  either  a  diffuse  atrophy,  which  was  most  com- 
mon, or  porencephalus.  From  the  fact  that  certain  of  the  cases  are  bom 
prematurely,  before  the  pyramidal  tracts  are  developed,  it  has  been  assumed 
by  some  that  a  non-development  of  these  tracts  is  the  cause  of  the  disease. 
This  hypothesis  has  been  urged  by  Marie,  who  limits  the  name  spastic  para- 
plegia to  that  group  of  the  infantile  cases  in  which  there  is  no  evidence  of 
involvement  of  the  brain — intellectual  disturbances,  epilepsy,  etc.,  and  it  is 
in  these  cases  that  he  believes  the  pyramidal  tract  has  remained  undeveloped. 

Symptoms. — At  first  nothing  abnormal  may  be  .noticed  about  the  child.  In 
some  instances  there  have  been  early  and  frequent  convulsions;  then  at 
the  age  when  the  child  should  begin  to  walk  it  is  noticed  that  the  limbs  are 
not  used  readily,  and  on  examination  a  stiffness  of  the  legs  and  arms  is  found. 
Even  at  the  age  of  two  the  child  may  not  be  able  to  sit  up,  and  often  the 
head  is  not  well  supported  by  the  neck  muscles.  The  rigidity,  as  a  rule,  is 
more  marked  in  the  legs,  and  there  is  an  adductor  spasm.  When  supported  on 
the  feet,  the  child  either  rests  on  its  toes  and  the  inner  surface  of  the  feet, 
with  the  knees  close  together,  or  the  legs  may  be  crossed.  The  stiffness  of  the 
upper  limbs  varies.  It  may  be  scarcely  noticeable  or  the  rigidity  may  be  as 
marked  as  in  the  legs.  When  the  spastic  condition  affects  the  arms  as  well  as 
the  legs,  we  speak  of  the  condition  as  diplegia;  when  the  legs  alone  are  in- 
volved, as  paraplegia.  There  seems  to  be  no  sufficient  reason  for  considering 
them  separately.  Constant  irregular  movements  of  the  arms  are  not  uncom- 
mon. The  child  has  great  difficulty  in  grasping  an  object.  The  spasm  and 
weakness  may  be  more  evident  on  one  side  than  the  other.  The  mental  con- 
dition is,  as  a  rule,  defective  and  convulsive  seizures  are  common. 

Associated  with  the  spastic  paralysis  are  two  allied  conditions  of  consid- 
erable interest,  characterized  by  spasm  and  disordered  movements.  A  child 
with  spastic  diplegia  may  present,  in  an  unusual  degree,  irregular  movements 
of  the  muscles.  In  attempting  to  grasp  an  object  the  fingers  may  be  thrown 
out  in  a  stiff,  spasmodic,  irregular  manner,  or  there  may  be  constant  irregular 
movements  of  the  shoulders,  arms,  and  hands,  with  slight  incoordination  of  the 
head.  Cases  of  this  description  have  been  described  as  chorea  spastica,  and 
they  may  be  difficult  to  separate  from  multiple  sclerosis  and  from  Friedreich's 
ataxia. 

A  still  more  remarkable  condition  is  that  of  bilateral  athetosis,  in  which 
there  is  a  combination  of  spasm  more  or  less  marked  with  the  most  extraor- 
dinary bizarre  movements  of  the  muscles.  The  condition,  as  a  rule,  dates  from 
infancy.  The  patient  may  not  be  able  to  walk.  The  head  is  turned  from  side 
to  side;  there  are  continual  irregular  movements  of  the  face  muscles,  and 
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the  mouth  is  drawn  and  greatly  distorted.  The  extremities  are  more  or  IO0 
rigid,  particiiiarly  in  extension.  On  the  Blighteat  attempt  U>  move,  ufien  ifwuk- 
taneously,  there  are  extraordinary  movements  of  the  arras  and  lu^e,  particu- 
larly of  the  arms,  somewhat  lik^L^  athetosis,  though  much  more  exaggeratai 
The  patients  are  often  unable  to  help  themselves  on  accoimt  of  th&m  moff^- 
mentis.  The  reflexes  are  increased.  The  mental  condition  is  variabia  Tht 
patient  may  be  idiotic,  but  in  3  of  the  6  cw^es  which  I  have  &eeii  the  ]>atieatf 
were  intelligent.  Massalongo,  who  ha^  carefully  studied  this  condttioo,  4^ 
scribes  3  cases  in  one  family.  1  have  collected  53  caseis  from  the  lileimtiirt. 
33  of  whicli  occurred  in  males  and  '^0  in  females. 

Treatment. — Little  can  be  done  for  these  children  when  the  sympti>m«  tr* 
extreme.  In  the  milder  eases  patient  training  may  do  much  to  better  \ht 
mental  state  when  feeble-raindedness  accompanies  the  motor  paUie,-i.  £tareiM» 
and  massage  should  be  given  for  the  spastic  niuscles,  and  in  many  iii£tiQin» 
tenotomies  and  tendon  transplantations  may  be  helpfid  in  iiiiproviitg  iht 
usefulneJ5s  particularly  of  the  lower  extremities.  On  the  view  that  most  ^ 
these  cases  date  back  to  an  intracranial  lupmorrhage  during  partaritiott,  it  11 
reasonable  to  suppose  that  an  immediate  operation  with  the  removal  cif  tbr 
cortical  clot — for  the  ettusion  of  blood  is  usually  on  the  surface  uf  thr  hoi- 
sphere — might  ward  otf  the  disastrous  consequences  of  coit  -i  on  tW 

infant's  brain.  Four  of  these  cases,  with  asphyxia  and  c  ..  „  .  ,00*  afwr 
diflHeult  lal)ors,  have  been  operated  upon  soon  after  birth  by  Cmihing^  and  mh 
tical  clots  have  Injen  removed,  Iti  two  casus  there  has  seemingly  been  ; 
plete  restoration  to  healtli  and  an  avoidance  of  the  usual  spa^^tic  ««cc)ael& 


3.    HkIEKDITAUY    SP.iHTIC   Pauaplkgu 

{Ilerediiary  Spastic  Spinal  Paralifiiis:  Family  form  of  Spnsiic  ASpimal 

Paralysis), 

Much  interest  has  been  aroused  in  this  type,  many  ca^es  of  which  ha?e  hmi 
described  of  late  years.  We  have  to  distinguish  two  groups  ot  ca^^  Id  o» 
the  disease  develops  in  infancy  or  childhood,  and  tbc  cases  have  all  the  cba^ 
acters  of  a  paraplegia  spaMica  cerehralis.  The  symptoms,  however,  of  dMc«i» 
of  the  brain,  mental  disturbances,  epilepsy,  etc,,  may  l>e  entirely  wanting^  tad 
it  was  in  relation  to  them  that  Erb  made  the  Buggestion  that  ponstbly  ton  moeii 
0tre&s  had  been  laid  upon  the  cerebral  disease.  He  thought  that  a  §y^*mjc 
degeneration  of  the  lower  part  »>f  the  pyramidal  tract  accounted  for  th«j  »ymp- 
tama*  The  cases  of  amaurotic  family  idiocy  descTibed  below  do  not  bAc 
here,  although  in  them  there  is  also  a  sclerosis  of  the  pyramidal  tracL 

In  the  other  group  of  cases  the  disease  (Icvelops  later,  usually  lK*twu*ii  1 
twentieth  and  thirtieth  years.    The  progress  is  very  slow.    At  fir-^ 
paralysis,  only  a  spastic  condition  of  the  legs.     The  arms  are  a  iter/ 

Toward  the  end  there  may  bo  a  true  paralysis,  i^iensation  may  hi?  :  ^r 

the  bladder  may  be  slightly  involved.  In  a  fatal  case  of  StriimpeU  >  111.^-  «i 
an  extensive  degeneration  of  the  pyramidal  tract  and  sdight  diseai«e  of  the  c«l-j 
unms  of  Goll  and  of  the  dire<  t  cerebellar  tracts,  A  family  form  of  multiiii'l 
sclerosis  in  children  may  l>e  confounded  with  the  disease. 

Amaiuotic  Family  Idiocy  {Sachs'  Disease),— A  remarkable  form  of  in- 1 
fantile  paralysis  has  been  described  by  Sachs,  Peterson,  and  Himch.    The  4^ 
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ease  is  one  which  involves  the  entire  gray  matter  of  the  central  nervous  system. 
The  symptoms  as  summarized  by  Sachs  are:  1.  Psychic  disturbances  that 
appear  in  early  life  (first  or  second  year)  and  progress  to  total  idiocy.  2. 
Paresis,  and  ultimately  complete  paralysis  of  the  extremities,  which  may  be 
either  flaccid  or  spastic.  3.  Increased,  decreased,  or  normal  tendon  reflexes. 
4.  Partial,  followed  by  total  blindness  (macular  changes,  with  subsequent 
atrophy  of  the  optic  nerve).  5.  Marasmus  and  death,  usually  before  the  second 
year.  6.  Distinct  familial  t3rp€.  Occasional  symptoms  are  nystagmus,  stra- 
bismus, hyperacusis,  or  impairment  of  hearing.  The  .pathological  changes 
are  primitive  type  of  the  cerebral  convolutions,  macrogyria,  degenerative 
changes  in  the  large  pyramidal  cells,  absence  of  the  tangential  fibres,  and 
decrease  of  the  fibres  of  the  white  matter.  The  blood-vessels  are  normal. 
There  is  also  degeneration  of  the  pyramidal  columns  of  the  cord.  Of  27  cases 
collected  by  Sachs,  17  occurred  in  six  families;  all  in  Jews. 

4.  Erb^s  Syphilitic  Spinal  Paralysis. 

Erb  has  described  a  symptom  group  under  the  term  syphilitic  spinal 
paralysis,  to  which  much  attention  has  been  given.  The  points  upon  which 
he  lays  stress  are  a  very  gradual  onset  with  a  development  finally  of  the  fea- 
tures of  a  spastic  paresis;  the  tendon  reflexes  are  greatly  increased,  but  the 
muscular  rigidity  is  slight  in  comparison  with  the  exaggerated  deep  reflexes. 
There  is  rarely  much  pain,  and  the  sensory  disturbances  are  trivial,  but  there 
may  be  paraBsthesia  and  the  girdle  sensation.  The  bladder  and  rectum  are 
usually  involved,  and  there  is  sexual  failure  or  impotence.  And,  lastly,  im- 
provement is  not  infrequent.  A  majority  of  instances  of  spastic  paralysis  of 
adults  not  the  result  of  slow  compression  of  the  cord  are  associated  with 
syphilis  and  belong  to  this  group. 

Erb  thought  the  lesion  to  be  a  special  form  of  transverse  myelitis,  but  per- 
haps it  should  be  classed  with  the  system  diseases,  under  the  name  toxic  spastic 
spinal  paralysis. 

5.  Secondary  Spastic  Paralysis. 

Following  any  lesion  of  the  pyramidal  tract  we  may  have  spastic  paralysis ; 
thus,  in  a  transverse  lesion  of  the  cord,  whether  the  result  of  slow  compression 
(as  in  caries),  chronic  myelitis,  the  pressure  of  tumor,  chronic  meningo-mye- 
litis,  or  multiple  sclerosis,  degeneration  takes  place  in  the  pyramidal  tracts, 
below  the  point  of  disease.  The  legs  soon  become  stiff  and  rigid,  jpd  the 
reflexes  increase.  Bastian  has  shown  that  in  compression  paraplegia  if  the 
transverse  lesion  is  complete,  the  limbs  may  be  flaccid,  without  increase  in  the 
reflexes — parapUgie  flasque  of  the  French.  The  condition  of  the  patient 
in  these  secondary  forms  varies  very  much.  In  chronic  myelitis  or  in  mul- 
tiple sclerosis  he  may  be  able  to  walk  about,  but  with  a  characteristic  spastic 
gait.  In  the  compression  myelitis,  in  fracture,  or  in  caries,  there  may  be 
complete  loss  of  power  with  rigidity. 

It  may  be  difficult  or  even  impossible  to  distinguish  these  cases  from  those 
of  primary  spastic  paralysis.     Reliance  is  to  be  placed  upon  the  associated 
symptoms;  when  these  are  absent  no  definite  diagnosis  as  to  the  cause  of  the 
spastic  paralysis  can  be  given. 
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6.  Hysterical  Spastic  Paraplegia. 

There  is  no  spinal-cord  disease  which  may  be  so  accurately  mimicked  as 
spastic  paraplegia.  In  the  hysterical  form  there  is  wasting,  the  sensory  symp- 
toms are  not  marked,  the  loss  of  power  is  not  complete,  and  there  is  not  that 
extensor  spasm  so  characteristic  of  organic  disease.  The  reflexes  are,  as  a 
rule,  increased.  The  knee-jerk  is  present,  and  there  may  be  a  well-developed 
ankle  clonus.  Gowers  calls  attention  to  the  fact  that  it  is  usually  a  spurious 
clonus,  "due  to  a  half-voluntary  contraction  in  the  calf  muscles."  A  true 
clonus  does  occur,  however,  and  there  may  be  the  greatest  diflBculty  in  deter- 
mining whether  or  not  the  case  is  one  of  hysterical  paraplegia.  The  hysterical 
contracture  will  be  considered  later. 

C.   SYSTEM  DISEASES  OF  THE  LOWER  MOTOR   SEGMENT. 

1.  Chronic  Anterior  Polio-myelitis 

(Progressive  Muscular  Atrophy — Aran-Dv^henne) . 

This  disease  has  been  considered  as  one  of  the  types  making  up  the  pro- 
gressive (central)  muscular  atrophies.  In  certain  rare  cases  the  process  is 
confined  to  the  lower  motor  segment.  They,  however,  differ  so  little  clinically 
from  many  of  the  cases  in  which  the  pyramidal  tracts  are  involved  that  it 
seems  better  to  make  no  sharp  distinction  between  them.  The  same  may  be 
said  of  chronic  bulbar  paralysis. 

2.  Ophthalmoplegia. 

This  disease  is  at  times  due  to  a  chronic  degeneration  of  the  nuclei  of  the 
motor  nerves  of  the  eyeballs,  and  so  is  a  system  disease  of  the  lower  motor  seg- 
ment. It  is  treated  of  in  connection  with  the  other  ocular  palsies  for  the  sake 
of  simplicity  and  because  all  ophthalmoplegias  are  not  due  to  nuclear  disease. 

3.  Acute  Anterior  Polio-myelitis 
(Atrophic  Spinal  Paralysis;  Infantile  Paralysis). 

This  disease  was  formerly  believed  to  be  due  to  an  acute  inflammation  of 
the  cells  of  the  ventral  horns,  depending  upon  a  selective  action  of  the  poison 
for  these  cells,  and  would  on  this  theory  have  properly  been  classed  as  a  system 
disease  of  the  lower  motor  neurones.  Later  observations  indicate  that  the  dis- 
tribution of  the  inflammation  depends  upon  the  blood  supply,  and  possibly  that 
a  thrombotic  or  an  embolic  process  may  act  as  the  exciting  cause  of  the  inflam- 
mation. Just  why  this  process  should  always  act  through  the  arteries  supply- 
ing the  ventral  horns  has  not  been  explained.  In  any  case  the  disease  appears 
to  be  a  focal  inflammation,  and  not  a  system  disease.  The  symptoms  are 
confined  to  the  motor  system,  and  for  this  reason  it  is  considered  here  aud 
not  with  the  focal  lesions  of  the  spinal  cord. 

Definition. — An  affection  occurring  most  commonly  within  the  first  three 
years  of  life,  characterized  by  fever,  loss  of  power  in  certain  muscles,  and  rapid 
atrophy. 
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Etiolog^r* — The  cause  of  the  disease  is  unknown.  It  has  been  attributed  to 
cold,  to  the  irritation  from  dentition,  or  to  overexertion.  Since  the  days  of 
Mephibosheth,  parents  have  been  inclined  to  attribute  this  form  of  paralysis  to 
the  carelessness  of  nurses  in  letting  the  children  fall,  but  very  rarely  is  the 
disease  induced  by  traumatism,  and  in  perhaps  a  majority  of  the  cases  the 
child  is  attacked  while  in  full  health.  As  SiiJder  has  pointed  out,  the  cases 
are  more  common  in  the  warm  months.  Boys  are  more  liable  to  be  affected 
than  girls.  Several  instances  of  the  occurrence  of  numerous  cases  together 
in  epidemic  form  have  been  described.  Medin  reports  from  Stockholm  an 
epidemic  in  which  from  the  9th  of  August  to  the  23d  of  September  29  cases 
came  under  observation.  In  two  inst^ces  two  children  in  the  same  family  were 
attacked  within  a  few  days. 

The  most  remarkable  epidemic  is  that  which  occurred  in  the  vicinity  of 
Rutland,  Vt.,  and  which  has  been  recorded  by  Caveriy  (New  York  Medical 
Record,  1894,  ii).  One  hundred  and  nineteen  cases  occurred  during  the  sum- 
mer of  1894;  85  were  under  six  years  of  age;  18  died.  Additional  small  out- 
breaks have  been  recorded  of  late  years  in  New  York  and  in  London,  Ontario. 
C.  F.  Painter,  of  Boston,  has  reported  an  epidemic  of  38  cases  in  Gloucester, 
Mass. 

Although  inost  frequent  in  children  in  the  second  to  fourth  years,  it 
develops  occasionally  in  young  adults,  or  even  in  middle-aged  persons. 

Horbid  Anatomy. — The  disease  is  oftenest  seen  in  either  the  cervical  or 
lumbar  enlargements.  In  very  early  cases,  such  as  those  described  by  David 
Drummond  and  Charlewood  Turner,  the  lesion  has  been  that  of  an  acute 
haemorrhagic  myelitis  with  degeneration  and  rapid  destruction  of  the  large 
ganglion  cells.  The  condition  may  be  strictly  confined  to  the  ventral  comua ; 
in  some  instances  there  is  slight  meningeal  involvement.  The  investigations 
of  Goldscheider,  Siemerling,  and  others  have  demonstrated  the  arterial  origin 
of  the  disease,  which  is  localized  in  the  parts  supplied  by  the  ventral  median 
branch  of  the  ventral  spinal  artery.  Occasionally  the  changes  are  found  in 
the  region  of  distribution  of  the  ventral  radicular  arteries.  Marie  thinks  that 
the  initial  process  is  embolism  or  thrombosis  of  the  arteries  of  the  ventral 
horns,  the  result  of  an  acute  infection.  In  cases  in  which  the  examination  is 
not  made  for  some  months  or  years  the  changes  are  very  characteristic.  The 
ventral  comu  in  the  affected  region  is  greatly  atrophied  and  the  large  motor 
cells  are  either  entirely  absent  or  only  a  few  remain.  The  affected  half  of  the 
cord  may  be  considerably  smaller  than  the  other.  The  ventro-lateral  column 
may  show  slight  sclerotic  changes,  chiefly  in  the  pyramidal  tract.  The  corre- 
sponding ventral  nerve  roots  are  atrophied,  and  the  muscles  are  wasted  and 
gradually  undergo  a  fatty  and  sclerotic  change. 

Symptoms. — ^In  a  majority  of  the  cases,  after  slight  indisposition  and 
feverishness,  the  child  is  noticed  to  have  lost  the  use  of  one  limb.  Convulsions 
at  the  outset  are  rare,  not  constant  as  in  the  acute  cerebral  palsies  of  children. 
Fever  is  usually  present,  the  temperature  rising  to  101®,  sometimes  to  103°. 
Pain  is  often  complained  of  in  the  early  stages.  This  may  be  localized  in 
the  back  or  between  the  shoulders ;  any  pressure  on  the  paralyzed  limbs  may 
be  painful,  causing  the  patient  to  cry  out  when  he  is  moved  in  bed.  The 
paralysis  is  abrupt  in  its  onset  and,  as  a  rule,  is  not  progressive,  but  reaches  its 
maximum  in  a  very  short  time,  even  within  twenty-four  hours.    It  is  rarely 
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generalized.  The  suddenness  of  onset  is  remarkable  and  suggests  a  pritiurt 
affection  of  the  blood-vesseb»  a  view  which  the  haBraorrhagic  character  of  the 
early  lesion  supports.  The  diMribution  of  the  paralysis  is  very  variable,  lu 
irregularity  and  lack  of  symmetry  is  quite  characteristic  of  the  di^^ease*  One 
or  both  arms  may  be  affected,  one  arm  and  one  leg,  or  both  legs;  or  it  may 
be  a  crossed  paralysis,  the  right  leg  and  tliti  left  arnu  In  the  upper  extremi- 
ties the  paralysis  is  rarely  complete  and  groups  of  muficles  may  be  affected. 
As  Remak  has  pointed  out,  there  is  an  upper-arra  and  a  lower-arm  tjrpc  of 
palsy.  The  deltoid,  the  biceps,  braehialis  anticus,  the  supinator  longos  may 
l>e  affecteil  in  the  former,  and  in  the  latter  the  extension*  or  flexors  of  th«  fingeni 
and  wrists.  This  distribution  is  due  to  the  fact  that  muscles  acting  funclkui- 
ally  together  are  represented  near  each  other  in  tlie  spinal  cord. 

In  the  legs  the  tibialis  anticns  and  extensor  groups  of  muscles  are  more 
affected  than  the  hamstrings  and  glutei.  The  muscles  of  the  face  are  Terr 
rarely,  the  sphincters  hardly  ever  involved.  While  the  rule  is  for  the  paraljftd 
to  be  abrupt  and  sudden,  there  are  cases  in  which  it  comes*  on  slowly  and  takai 
from  three  to  five  days  far  its  development.  At  first  the  affectal  limb  Iaok« 
natural,  and  as  children  between  two  and  three  are  usually  fat,  very  little 
change  may  be  noticed  for  some  time;  but  the  atrophy  proceeds  rapidly,  and 
the  limb  becomes  flaccid  and  feels  soft  and  flabby.  Usually  a/^  early  as  tht 
end  of  the  first  week  the  reaction  of  degeneration  is  preseut  The  nerrcs  arr 
found  to  have  lost  their  irritability.  The  muscles  do  not  react  to  the  induced 
current,  but  to  the  constant  current  they  respond  by  a  sluggish  contrtctioo, 
usually  to  a  weaker  current  than  is  normal.  The  paral^-sis  remains  «tatioiiarr 
for  a  time,  and  then  there  is  gradual  improvement.  Complete  recovery  i»  mre, 
and,  when  the  anatomical  condition  is  considered,  is  scarcely  to  be  ejcpectfd« 
The  large  motor  cells  of  the  cornua,  when  thoroughly  disintegrated,  can  not  be 
restored.  In  too  many  cases  the  improvement  is  only  slight,  and  permanent 
paralysis  remain!*  in  certain  groups.  Sensation  is  unaffected ;  the  skin  reflexei 
are  absent,  and  the  deep  reflexej^  in  the  affected  muscles  are  usually  lo«t. 

When  the  paralysis  persists  the  w^asting  is  extreme,  the  growth  of  the  booct 
of  the  affected  limb  is  arrested,  or  at  any  rate  retarded,  and  the  joints  may  ht 
verj'  relaxed;  as,  for  instance,  when  the  deltoid  is  affected,  the  head  of  the 
humerus  is  no  longer  kept  in  contact  with  the  glenoid  cavity.  In  the  later 
stages  very  serious  deformities  may  be  produced  by  the  shortening  of  the 
unopposcii  intact  muscles. 

IMagnosis. — ^The  condition  is  only  too  evident  in  the  majority  of  caaen 
There  is  a  flaccid,  flabby  paralysis  of  one  or  mon*  limbs  which  ha.-^  s^^t  la 
abruptly.  The  rapid  wasting,  the  lax  state  of  the  muscles,  the  i*hvtrical  r^e- 
tions,  and  the  absence  of  reflexc>s  distinguish  it  from  the  cerebral  palmen.  tn 
multiple  neuritis,  a  rare  disease  in  childhocMl,  the  paralysis  is  bilat^^  "  viii* 
metrical,  affect**  the  muselcn  at  the  periphery  of  the  limbs,  and  \-  utfi 

witli  sensory  symptoms.  The  psemlo-pare;«i.ii  of  rickets  is  a  condihfiti  to  be 
carefully  dislinguishtHl.  In  this  the  loss  of  power  is  in  the  legs,  rapid  atrophy 
is  not  present,  and  certain  movements  are  poiuible  but  painful.  Tli«  gmmii 
bypera?sthe^ia  of  the  skin,  the  characteristic  changi^  in  the  tioms,  and  thi?  dif* 
fuse  sweats  are  present,  Diseasi^  of  the  hip  or  knw  may  prr>duiH»  a  {weotlo- 
f)urnlysis  which  with  care  can  be  readily  dii^tiugiiished.  Limp  chorea  may  •!•«> 
be  confused  with  it. 
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Prognosis. — The  outlook  in  any  case  for  complete  recovery  is  bad.  The 
natural  course  of  the  disease  must  be  borne  in  mind;  the  sudden  onsets  the 
rapid  but  not  progressive  loss  of  power,  a  stationary  period,  then  marked  im- 
provement in  certain  muscle  groups,  and  finally  in  many  cases  contractures 
and  deformities.  There  is  no  other  disease  in  which  the  physician  is  so  often 
subject  to  unjust  criticism,  and  the  friends  should  be  told  at  the  outset  that 
in  the  severe  and  extensive  paralysis  complete  recovery  should  not  be  expected. 
The  best  to  be  hoped  for  is  a  gradual  restoration  of  power  in  certain  muscle 
groups.  In  estimating  the  probable  grade  of  permanent  paralysis,  the  electrical 
examination  is  of  great  value. 

Treatment. — The  treatment  of  acute  infantile  paralysis  has  a  bright  and 
a  dark  side.  In  a  case  of  any  extent  complete  recovery  can  not  be  expected ; 
on  the  other  hand,  it  is  remarkable  how  much  improvement  may  finally  take 
place  in  a  limb  which  is  at  first  completely  flaccid  and  helpless.  The  follow- 
ing treatment  may  be  pursued:  If  seen  in  the  febrile  stage,  a  brisk  laxative 
and  a  fever  mixture  may  be  given.  The  child  should  be  in  bed  and  the  affected 
limb  or  limbs  wrapped  in  cotton.  As  in  the  great  majority  of  cases  the 
damage  is  already  done  when  the  physician  is  called  and  the  disease  makes 
no  further  progress,  the  application  of  blisters  and  other  forms  of  counter- 
irritation  to  the  back  is  irrational  and  only  cruel  to  the  child. 

The  general  nutrition  should  be  carefully  maintained  by  feeding  the 
child  well,  and  taking  it  out  of  doors  every  day.  As  soon  as  the  child  can 
bear  friction  the  affected  part  should  be  carefully  rubbed ;  at  first  once  a  day, 
subsequently  morning  and  evening.  Any  intelligent  mother  can  be  taught  sys- 
tematically to  rub,  knead,  and  pinch  the  muscles,  using  either  the  bare  hand 
or,  better  still,  sweet  oil  or  cod-liver  oil.  This  is  worth  all  the  other  measures 
advised  in  the  disease,  and  should  be  systematically  practised  for  months,  or 
even,  if  necessary,  a  year  or  more.  Elqctricity  has  a  much  more  limited  use, 
and  can  not  be  compared  with  massage  in  maintaining  the  nutrition  of  the 
muscles.  The  faradic  current  should  be  applied  to  those  muscles  which 
respond.  The  essence  of  the  treatment  is  in  maintaining  the  nutrition  of  the 
muscles,  so  that  in  the  gradual  improvement  which  takes  place  in  parts,  at 
least,  of  the  affected  segments  of  the  cord  the  motor  impulses  may  have  to 
deal  with  well-nourished,  not  atrophied  muscle  fibres. 

Of  medicines,  in  the  early  stage  ergot  and  belladonna  have  been  warmly 
recommended,  but  it  is  unlikely  that  they  have  the  slightest  influence.  Later 
in  the  disease  strychnia  may  be  used  with  advantage  in  one  or  two  minim 
doses  of  the  liquor  strychninse,  which,  if  it  has  no  other  effect,  is  a  useful  tonic. 

The  most  distressing  cases  are  those  which  come  under  the  notice  of  the 
physician  six,  eight,  or  twelve  months  after  the  onset  of  the  paralysis,  when 
one  leg  or  one  arm  or  both  legs  are  flaccid  and  have  little  or  no  motion.  Can 
nothing  be  done  ?  A  careful  electrical  test  should  be  made  to  ascertain  which 
muscles  respond.  This  may  not  be  apparent  at  first,  and  several  applications 
may  be  necessary  before  any  contractility  is  noticed.  With  a  few  lessons  an 
intelligent  mother  can  be  taught  to  use  the  electricity  as  well  as  to  apply  the 
massage.  If  in  a  case  in  which  the  paralysis  has  lasted  for  six  or  eight  months 
no  observable  improvement  takes  place  in  the  next  six  months  with  thorough 
and  systematic  treatment,  little  or  no  hope  can  be  entertained  of  further 
change. 
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In  the  later  stage  care  should  be  taken  to  prevent  the  deformities  rasnltiog 
from  the  contractions.  Great  benefit  often  results  from  a  carefully  ftppliid 
apparatus.  Surgical  measures,  particularly  the  tran^^plantation  of  lendocii 
from  intact  to  paralyzed  groups  of  mu.scles  in  order  to  restore  the  motor  bal- 
ance of  the  extremity,  have  proven  of  distinct  advantage  in  many  eases.  A 
large  number  of  these  operations  have  been  done  in  the  past  few  years,  Venr 
ingenious  and  complicated  procedures  are  often  carried  out,  and  the  p«rti«l 
transference  of  function  from  a  flexor  to  a  paralyzed  extensor,  or  from  a  pro* 
nator  to  a  paralyzed  supinator  mu&cle,  or  vice  versa,  may  be  satiafaclorily 
accomplished.  It  is  possible  that  ner\'e  anastomoses  in  favorable  caa68  nuiy 
come  to  supplant  these  tendon  transplantations, 

4.  Acute  and  Subacute  Pouo-myelitis  ik  Adults. 

An  acute  polio-myelitis  in  adults,  the  exact  counterpart  of  the  di.Hea.-^  m 
children,  is  recognized.  A  majority,  however,  of  the  cases  described  under  ihia 
heading  have  been  multiple  neuritis;  but  the  suddenness  of  onset,  the  rapid 
wasting,  and  the  marked  reaction  of  degeneration  are  thought  by  some  to  be 
distinguishing  features*  ^lultiple  neuritis  may,  howe%'er*  set  in  with  rapidity; 
there  may  be  great  wasting  and  the  reaction  of  degeneration  is  sometiniei  i 
present.  The  time  element  alone  may  determine  the  true  nature,  Recoveiy  ' 
in  a  case  of  extensive  multiple  paralysis  from  polio-myelitis  will  certainly  ht 
with  loss  of  power  in  certain  groups  of  muscles;  whereas,  in  multiple  nmiriiU 
the  recovery,  while  slow,  may  be  perfect. 

The  subacute  form,  the  paraUfsle  fffnmik  spinnle  antrrifure  nuhaijui  of 
Buchenne,  is  in  all  probability  a  peripheral  palsy.  The  paralysis  usually  bcgiiii 
in  the  legs  with  atrophy  of  the  musclei?,  then  the  arms  are  involfed,  but  not 
the  face.    Sensation,  as  a  nile,  is  not  involved. 

5,  Acute  Ascekdiko  (Landry's)  Paralysis. 

Definition. — An  asceuding  flaccid  paralysis,  beginning  in  the  legst^  rapii 
extending  to  the  trunk  and  arms,  and  finally  involving  the  n]U!<c*le$  of  respira- 
tion. Sensation  and  electrical  reactions  are  normal^  and  there  ia  retenlioo  ol 
sphincter  controL 

Etiology  and  Pathology. — This  disease  occurs  most  commonly  in  mmlcsi 
between  the  twentietli  and  thirtieth  years.  It  has  sometimes  followed  the 
specific  fevers.  Many  of  the  common  pathogenic  organisms  may,  especialiy 
in  patients  debilitatetl  by  disease,  give  rise  to  symptoms  of  acute  ascending 
paralysis  and  can  produce  changes  in  the  cord  and  nerves  r*  '  '  lt  tho*« 
found  in  Landry's  paralysis.    Thus  the  typhoid  bacillus  may  pr  nically 

an  acute  ascending  paralysis.  The  most  rec<*nt  careful  studies  have  not  aotvtd 
the  problem  of  this  remarkable  disease.  There  are  two  views:  First,  that  it  k 
a  peripheral  neuritis  (Ross,  Neuwerk,  Barth.  and  many  othera),  Spilkf 
in  a  rapidly  fatal  ease  found  destructive  changes  in  the  peripheral  nervci 
and  corresponding  alterations  in  the  cell  bodie«  of  the  ventral  horaa.  He  iitf» 
gests  that  tlie  toxic  agent  acts  on  the  lower  motor  neurones  a*  a  whnle,  a^ 
that  possibly  the  reason  why  no  legions  were  found  in  some  of  the  cases  ii 
that  the  more  delica<jc  histological  methods  were  not  uaed.  Buzzard  has  imh 
lalcd  in  pure  culture  in  one  case  a  raicrococcus  (M.  thMiH$),  axul  fottud 
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the  organism  in  large  numbers  in  the  tissues  outside  the  spinal  dura.  Sec- 
ondly^ that  it  is  a  functional  disorder  without  a  recognizable  anatomical 
basis.  Recent  negative  autopsies  support  this  view.  While  waiting  for  addi- 
tional light,  we  may  regard  the  disease  as  an  acute  poisoning  of  the  lower 
motor  neurones. 

Symptoms. — Weakness  of  the  legs,  gradually  progressing,  often  with  toler- 
able rapidity,  is  the  first  symptom.  In  some  cases  within  a  few  hours  the 
paralysis  of  the  legs  becomes  complete.  The  muscles  of  the  tnmk  are  next 
affected,  and  within  a  few  days,  or  even  less  in  more  acute  cases,  the  arms 
are  also  involved.  The  neck  muscles  are  next  attacked,  and  finally  the  muscles 
of  respiration,  deglutition,  and  articulation.  The  reflexes  are  lost,  but  the 
muscles  neither  waste  nor  show  electrical  changes.  The  sensory  symptoms  are 
variable;  in  some  cases  tingling,  numbness,  and  hypersethesia  have  been 
present.  In  the  more  characteristic  cases  sensation  is  intact  and  the  sphincters 
are  uninvolved.  Enlargement  of  the  spleen,  which  occurred  in  the  only  two 
cases  in  my  wards,  has  been  noticed  in  several  other  cases.  The  course  of  the 
disease  is  variable.  It  may  prove  fatal  in  less  than  two  days.  Other  cases 
persist  for  a  week  or  for  two  weeks.  In  a  large  proportion  of  the  cases  the 
disease  is  fatal.  One  patient  was  kept  alive  for  41  days  by  artificial  respira- 
tion (C.  L.  Greene). 

Diagnosis. — The  diagnosis  is  diflScult,  particularly  from  certain  forms  of 
multiple  neuritis,  and  if  we  include  in  Landry^s  paralysis  the  cases  in  which 
sensation  is  involved,  distinction  between  the  two  affections  is  impossible.  We 
apparently  have  to  recognize  the  existence  of  a  rapidly  advancing  motor  par- 
alysis without  involvement  of  the  sphincters,  without  wasting  or  electrical 
changes  in  the  muscles,  without  trophic  lesions,  and  without  fever — ^features 
sufficient  to  distinguish  it  from  either  the  acute  central  myelitis  or  the  polio- 
myelitis anterior.  It  is  doubtful,  however,  whether  these  characters  always 
suffice  to  enable  us  to  differentiate  the  cases  of  multiple  neuritis. 

IV.    COMBINED   SYSTEM   DISEASES. 

When  the  disease  is  not  confined  within  the  limits  of  either  the  afferent 
or  efferent  systems,  but  affects  both,  it  is  known  as  a  combined  system  disease. 
Some  authors  contend  that  the  diseases  usually  classed  under  this  head  are 
not  really  system  diseases,  but  are  diffuse  processes.  This  is  the  view  taken 
by  Leyden  and  Goldscheider,  who  limit  the  term  system  disease  to  locomotor 
ataxia  and  progressive  muscular  atrophy. 

In  certain  cases  of  locomotor  ataxia  which  have  run  a  fairly  typical  course 
there  may  be  found  after  death,  besides  the  anatomical  picture  corresponding 
to  this  disease,  a  moderate  degeneration  of  the  pyramidal  tracts  and  of  the 
ventral  horns.  In  progressive  muscular  atrophy,  on  the  other  hand,  there 
may  be  degeneration  in  the  dorsal  columns.  During  life  these  secondary  in- 
volvements of  other  systems,  as  they  may  be  termed,  may  or  may  not  be 
accompanied  by  demonstrable  symptoms,  and  when  such  do  occur  they  make 
their  appearance  late  in  the  disease. 

There  is  another  group  of  cases  in  which  from  the  very  first  the  symptoms 
point  to  an  involvement  of  both  the  afferent  and  efferent  systems,  and  it  is 
to  these  that  the  term  primary  combined  system  disease  is  usually  limited. 
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1.  Ataxic  Paraplboia, 

This  name  is  applied  by  Gowers  to  a  disease  characterized  climcallr 
eomhination  of  ataxia  and  spastic  paraplegia^  and  anatomically  by  involremejit 
of  the  dorsal  and  lateral  columns. 

The  disease  is  most  common  in  middle-aged  males.  Exposure  to  cold  and 
traumatism  have  \nen  occassional  antecedenta.  In  strikiiig  contrast  to  ordi- 
nary tahei?  a  histon^  of  isvphilis  is  rarely  to  be  obtaine*!. 

The  anatomical  features  are  a  sclerosis  of  the  dorsal  colnmns.  which  ii 
not  more  marked  in  the  lumbar  region  and  not  specially  locaUzod  in  the  roo< 
»one  of  the  cuneate  fasciculi.  The  involvement  of  tlic  lateral  columns  i« 
diffuse,  not  always  limited  to  the  pyramidal  tracta,  and  there  may  be  an 
annular  sclerosis.     Marie  believes  that  in  many  cases  the  distribu^"  '  Mie 

sclerosis  is  due  to  the  arterial  supply  and  not  to  a  true  systemic  dci; 
the  vessels  involved  being  branches  of  the  dorsal  spinal  artery. 

The  symptoms  are  well  defined.     The  patient  complains  of  a  tirod  fe 
in  the  legs,  not  often  of  actual  pain.    The  sensory  symptoms  of  true  tal>«^  art 
absent.    An  unsteadiness  in  the  gait  gradually  develops  with  pr»  weak- 

ness.    The  reflexes  are  increased   from  the  outset,  and  there  "  wdl* 

developed  ankle  clonus.  Eigidity  of  the  legs  slowly  comes  on,  but  it  ii  rarely 
so  marked  as  in  the  uncomplicated  cases  of  lateral  sclerosis.  From  the  start 
incoordination  is  a  well-characterizetl  feature,  and  the  difticulty  of  walking 
in  the  dark,  or  swaying  when  the  eyes  are  closed  may,  as  in  true  talie!$,  lie 
the  first  symptom  to  attract  attention*  In  walking  the  patient  u^cs  a  stick, 
keeps  the  eyes  fixed  on  the  ground,  the  legs  far  apart,  but  the  stamping  giit, 
with  elevation  and  sudden  descent  of  the  feet,  is  not  often  seen.  Tho  inco- 
ordination may  extend  to  the  arms.  Sensory  s}Tnptoms  are  rare,  but  Onwers 
calls  attention  to  a  dull,  aching  pain  in  the  sacral  region.  The  sphincters  usu- 
ally become  involved.  Eye  symptoms  are  rare.  Late  in  the  disease  menlsl 
symptoms  may  develop*  similar  to  those  of  general  paresis. 

In  well-marked  cases  the  diagnosis  is  easy.  The  combination  of  marked 
incoordination  with  retention  of  the  reflexes  and  more  or  less  spasm  are  char- 
acteristic features.  The  absence  of  ocular  and  sensory  symptoms  is  an  icnpoir^ 
tant  point. 

2.  Primary  Combined  Sclerosis  (PrTX,u«). 

The  studies  of  J.  J.  Putnam,  Dana,  Bastianelli.  Itisicn  RnsselU  Cotlter, 
and  Batten  have  separated  from  among  the  lesions  of  the  cord  a  fairly  wdl 
defined  disease,  characterized  anatomically  by  a  dilTuse  degimeration,  often  ta 
discrete  patches.  The  dorsal  and  lateral  columns  are  constantly  inroh^d, 
chiefly  in  the  thoracic  and  cenncal  regions.  The  nerve  roots  and  the  gray 
matter  show  no  changes.  The  lesions  have  the  **  appearance  of  a  non^^vitesnie 
primary  neurone  degeneration,  not  dependent  upon  antecedent  inflammation'' 
(E.W.Taylor). 

Of  Putnam's  50  cases.  31  were  women,  all  but  5  above  thirty  y«ar»  old. 
A  majority  of  the  patients  were  of  small  stature  and  slender  fran  *  io 

many  there  had  l)eeu  a  general  lack  of  vigor  and  a  chronic  pallor  an-  : 

7  prevented  profound  anaemia.  There  was  no  Iqi-fic  hi!«itor>\  The  rclaTtcin  of 
tlii>  Ln-niin  tn  nnirniiii  h  interesting,     RusselU  Batten^  and  Collier  make  tlirei 
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groups:  (1)  cases  of  profound  amemia  (and  one  may  add  of  cachexia)^  in 
which  during  life  no  symptoms  were  present,  but  in  which  there  were  found 
combined  scleroses  of  the  cord  post  mortem;  (2)  ca^es  of  progressive  pernicious 
anaemia,  in  which  spinal  symptoms  have  occurred;  (3)  cases  of  chronic 
sclerosis  of  the  cord,  in  which  there  occurs,  as  a  secondary  feature,  a  severe 
anaemia. 

The  symptoms  are  both  sensory  and  motor.  The  onset  is  usually  with 
numbness  in  the  extremities,  progressive  loss  of  strength,  and  emaciation. 
Paraplegia  gradually  develops,  before  which  there  have  been,  as  a  rule,  spastic 
symptoms  with  exaggerated  knee-jerk.  The  arms  are  affected  less  than  the 
legs.  lilental  symptoms  suggestive  of  dementia  paralytica  may  develop  toward 
the  close. 

3.  Hereditary  Ataxia  {Friedreich's  Ataxia). 

In  1861  Friedreich  reported  6  cases  of  a  form  of  hereditary  ataxia,  and 
the  affection  has  usually  gone  by  his  name.  Unfortunately,  paramyoclonus 
multiplex  is  also  called  Friedreich's  disease;  so  it  is  best,  if  his  name  is  used 
in  connection  with  this  affection,  to  term  it  Friedreich's  ataxia.  It  is  a  very 
different  disease  in  many  respects  from  ordinary  tabes.  It  may  or  may  not 
be  hereditary.  It  is  really  a  family  disease,  several  brothers  and  sisters  being, 
as  a  rule,  affected.  The  143  cases  analyzed  by  Griffith  occurred  in  71  unrelated 
families.  In  his  series  inheritance  of  the  disease  itself  occurred  in  only  33 
cases.  Various  influences  in  the  parents  have  been  noted ;  alcoholism  in  only 
7  cases.  Syphilis  has  rarely  been  present.  Of  the  143  cases,  86  were  males 
and  57  females.  The  disease  sets  in  early  in  life,  and  in  Griffith's  series  15 
occurred  before  the  age  of  two  years,  39  before  the  sixth  year,  45  between 
the  sLxth  and  tenth,  20  between  the  eleventh  and  fifteenth,  18  between  the 
sixteenth  and  twentieth,  and  5  between  the  twentieth  and  twenty-fifth  years. 

The  morbid  anatomy  shows  an  extensive  sclerosis  of  the  dorsal  and  lateral 
columns  of  the  spinal  cord.  The  periphery,  and  the  cerebellar  tracts  are  usu- 
ally involved.  The  observations  of  Dejerine  and  Letulle  are  of  special  interest, 
since  they  seem  to  indicate  that  the  change  in  this  disease  is  a  neurogliar 
(ectodermal)  sclerosis,  differing  entirely  from  the  ordinary  spinal  sclerosis. 
According  to  this  view,  Friedreich's  disease  is  a  gliosis  of  the  dorsal  columns 
due  to  developmental  errors ;  but  the  question  is  still  unsettled. 

Symptoms. — The  ataxia  differs  somewhat  from  the  ordinary  form.  The 
incoordination  begins  in  the  legs,  but  the  gait  is  peculiar.  It  is  swaying, 
irregular,  and  more  like  that  of  a  drunken  man.  There  is  not  the  characteristic 
stamping  gait  of  the  true  tabes.  Eomberg's  symptom  may  or  may  not  be 
present.  The  ataxia  of  the  arms  occurs  early  and  is  very  marked;  the  move- 
ments are  almost  choreiform,  irregular,  and  somewhat  swaying.  In  making 
any  voluntary  movement  the  action  is  overdone,  the  prehension  is  claw-like, 
and  the  fingers  may  be  spread  or  overextended  just  before  grasping  an  object. 
The  hand  frequently  moves  about  an  object  for  a  moment  and  then  suddenly 
pounces  upon  it.  There  are  irregular,  swaying  movements  of  the  head  and 
shoulders,  some  of  which  are  choreiform.  There  is  present  in  many  cases  what 
is  known  as  static  ataxia,  that  is  to  say,  ataxia  of  quiet  action.  It  occurs  when 
the  body  is  held  erect  or  when  a  limb  is  extende<l — irregular,  oscillating  move- 
ments of  the  head  and  body  or  of  the  extended  limb. 
GO 
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Sensory  symptoms  are  not  usually  present.  The  deep  reflexes  are  lost  early 
in  the  disease,  and,  next  to  the  ataxia,  this  is  the  most  constant  and  important 
symptom  (Striimpell).  The  skin  reflexes  are  usually  normal,  and  the  pupillary 
reflex  to  light  is  practically  never  affected. 

Nystagmus  is  a  characteristic  symptom.  Atrophy  of  the  optic  nerve  rarely 
occurs.  A  striking  feature  is  early  deformity  of  the  feet.  There  is  talipes 
equinus,  and  the  patient  walks  on  the  outer  edge  of  the  feet.  The  big  toe  is 
flexed  dorsally  on  the  first  phalanx.    Scoliosis  is  very  common. 

Trophic  lesions  are  rare.  As  the  disease  advances  paralysis  comes  on  and 
may  ultimately  be  complete.    Some  of  the  patients  never  walk. 

Disturbance  of  speech  is  common.  It  is  usually  slow  and  scanning;  the 
expression  is  often  dull ;  the  mental  power  is,  as  a  rule,  maintained,  but  late 
in  the  disease  becomes  impaired. 

Diagnosis. — The  diagnosis  of  the  disease  is  not  diflBcult  when  several  mem- 
bers of  a  family  are  affected.  The  onset  in  childhood,  the  curious  form  of 
incoordination,  the  loss  of  knee-kicks,  the  early  talipes  equinus,  the  posi- 
tion of  the  great  toe,  the  scoliosis,  the  nystagmus,  and  scanning  speech  make 
up  an  immistakable  picture.  The  disease  is  often  confounded  with  chorea, 
with  the  ordinary  form  of  which  it  has  nothing  in  common.  With  hereditary 
chorea  it  has  certain  similarities,  but  usually  this  disease  does  not  set  in  until 
after  the  thirtieth  year. 

The  affection  lasts  for  many  years  and  is  incurable.  Care  should  be  taken 
to  prevent  contractures. 

Cerebellar  Type. 

There  is  a  form  of  hereditary  ataxia,  described  by  Marie  as  cerebellar 
heredo-atdxia,  wKich  starts  later  in  life,  after  the  age  of  twenty,  with  disa- 
bility in  the  legs,  but  the  gait  is  less  ataxic  than  "  groggy/'  The  knee-jerks 
are  retained,  and  a  spastic  condition  of  the  legs  ultimately  develops.  There 
is  no  scoliosis,  nor  does  club-foot  develop.  Sanger  Brown's  cases,  25  in  one 
family,  and  J.  H.  Neff's,  13,  appear  to  belong  to  this  type.  The  cerebellum 
has  been  found  atrophied  in  2  cases. 

4.  Progressive  Interstitial  Hypertrophio  Neuritis  of  Infants. 

Under  this  imposing  title  Dejerine  and  Sottas  described  a  rare  and  inter- 
esting affection.  It  is  a  family  disease,  and  begins  in  early  life.  The  symp- 
toms are  those  typical  of  locomotor  ataxia,  to  which  is  added  progressive  mus- 
cular atrophy,  with  involvement  of  the  face  and  a  hypertrophy  and  hardening 
of  the  peripheral  nerves.  As  the  name  indicates,  it  is  an  interstitial  hyper- 
trophic neuritis  with  secondary  involvement  of  the  dorsal  columns  of  the  cord. 
This  disease  has  been  associated  with  progressive  neural  muscular  atrophy,  but 
Dejerine  has  shown  that  it  is  quite  distinct. 

5.  Toxic  Combined  Sclerosis. 

Certain  poisons  cause  changes  in  the  lateral  and  dorsal  columns  of  the 
cord  that  resemble  those  of  the  combined  system  diseases.  They  have  been 
demonstrated  in  pellagra  and  in  ergotism,  and  have  already  been  described. 
In  pernicious  ameraia  and  many  chronic  wasting  diseases  these  scleroses  occur, 
and  are  believed  to  be  due  to  the  action  of  poisons  produced  within  the  system. 
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C.    DIFFUSE  DISEASES  OF  THE  NERVOUS  SYSTEM. 

L    AFFECTIONS   OF   THE   MENIXaES. 

Diseases  of  the  Dura  Mater  {Pachymeningitis). 

Pachymeningitis  Externa. — Cerebral. — Haemorrhage  often  occurs  as  a 
result  of  fracture.  Inflammation  of  the  external  layer  of  the  dura  is  rare. 
Caries  of  the  bone,  either  extension  from  middle-ear  disease  or  due  to  syphilis, 
is  the  principal  cause.  In  the  S3rphilitic  cases  there  may  be  a  great  thickening 
of  the  inner  table  and  a  large  collection  of  pus  between  the  dura  and  the  bone. 

Occasionally  the  pus  is  infiltrated  between  the  two  layers  of  the  dura  mater 
or  may  extend  through  and  cause  a  dura-arachnitis. 

The  symptoms  of  external  pachymeningitis  are  indefinite.  In  the  syph- 
ilitic cases  there  may  be  a  small  sinus  communicating  with  the  exterior.  Com- 
pression symptoms  may  occur  with  or  without  paralysis.     . 

Spinal. — An  acute  form  may  occur  in  syphilitic  affections  of  the  bones, 
in  tumors,  and  in  aneurism.  The  symptoms  are  those  of  a  compression  of 
the  cord.  A  chronic  form  is  much  more  common,  and  is  a  constant  accom- 
paniment of  tuberculous  caries  of  the  spine.  The  internal  surface  of  the  dura 
may  be  smooth,  while  the  external  is  rough  and  covered  with  caseous  masses. 
The  entire  dura  may  be  surrounded,  or  the  process  may  be  confined  to  the 
ventral  surface. 

Pachymeningitis  Interna. — This  occurs  in  three  forms:  (1)  Pseudo-mem- 
branous, (2)  purulent,  and  (3)  haemorrhagic.  The  first  two  are  unimportant. 
Pseudo-membranous  inflammation  of  the  lining  membrane  of  the  dura  is  not 
usually  recognized,  but  a  most  characteristic  example  of  it  came  under  my 
observation  as  a  secondary  process  in  pneumonia.  Purulent  pachymeningitis 
may  follow  an  injury,  but  is  more  commonly  the  result  of  extension  from 
inflammation  of  the  pia.  It  is  remarkable  how  rarely  pus  is  found  between 
the  dura  and  arachnoid  membranes. 

HEMORRHAGIC  PACHYMENINGITIS  (Hematoma  of  the  Dura  Mater), 

Cerebral  Form. — This  remarkable  condition,  first  described  by  Virchow, 
is  very  rare  in  general  medical  practice.  During  ten  years  no  instance  of  it 
came  under  my  observation  at  the  Montreal  General  Hospital.  On  the  other 
hand,  in  the  post-mortem  room  of  the  Philadelphia  Hospital,  which  received 
material  from  a  large  almshouse  and  asylum,  the  cases  were  not  uncommon, 
and  within  three  months  I  saw  four  characteristic  examples,  three  of  which 
came  from  the  medical  wards.  The  frequency  of  the  condition  in  asylum  work 
may  be  gathered  from  the  fact  that  in  1,185  post  mortems  at  the  Government 
Hospital  for  the  Insane,  Washington,  to  June  30,  1897,  there  were  197  cases 
with  "a  true  neo-membrane  of  internal  pachymeningitis"  (Blackburn).  Of 
these  cases,  45  were  chronic  dementia,  37  were  general  paresis,  30  senile  de- 
mentia, 28  chronic  mania,  28  chronic  melancholia,  22  chronic  epileptic  insan- 
ity, 6  acute  mania,  and  1  case  imbecility.  Forty-two  of  the  cases  were  in 
persons  over  seventy  years  of  age. 

It  has  also  been  found  in  profound  anaemia  and  other  diseases  of  the  blood 
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and  of  the  blood-vessels,  and  id  said  to  have  followed  certain  of  the  aeiit* 
fevers.  Herter  has  called  attention  to  the  not  infrequent  oceurreoee  of  the 
ledion  in  badly  nourished,  cachectic  children. 

The  morbid  anatomy  is  interesting,  Virciiow's  view  that  the  delicate  t«^ 
cular  membrane  precedes  the  haemorrhage  is  undoubtedly  correct  Practically 
we  see  one  of  three  condition^i  in  these  cases:  {a)  subdural  vaiscuUr  naem- 
branes,  often  of  extreme  delicacy,  formed  by  the  penetration  of  blood-res^cl^ 
and  granulation  tissue  into  an  inflammatory  exudate  (so-called  ^* organiza- 
tion" of  an  inflammatory  exudate);  (6)  simple  subdural  haemorrhage;  (r) 
a  combination  of  the  two,  vascular  membrane  and  blood -clot.  Certainly  the 
vascular  membrane  may  exist  without  a  trace  of  haemorrhage — tjtmpty  t 
fibrous  sheet  of  varying  thickness,  permeated  with  large  ves&eU,  which  may 
form  l^eautiful  arborescent  tufts.  On  the  otlier  hand,  there  are  instances  to 
which  the  subdural  haemorrhage  is  found  alone,  but  it  is  possible  that  in 
some  of  these  at  least  the  haemorrhage  may  liave  destroyed  nil  trace  of  tbi 
vascular  membrane.  In  some  cases  a  series  of  laminated  clots  are  fduiid, 
forming  a  layer  from  3  to  5  mm,  in  thickness*  Cysts  may  occur  vrithin  thii 
membrane.  The  source  of  the  hemorrhage  is  probably  the  dural  ve&s>e!«. 
Huguenin  and  others  hold  that  the  bk^eding  comes  from  the  ve^«el^  of  the 
pia  mater,  but  certainly  in  the  early  stage  of  the  condition  there  is  no  evidi^ice 
of  this;  on  the  other  hand,  the  highly  vascular  sulniural  membrane  may  be 
seen  covered  with  the  thinnest  possible  sheeting  of  dot,  which  has  endentlf 
come  from  the  dura.  The  subdural  haemorrhage  is  usually  aasociated  with 
atrophy  of  the  convolutions,  and  it  is  held  that  this  is  one  reason  why  it  u*  *o 
common  in  the  insane,  espeeially  in  dementia  paralytica  and  dementia  f^nih/. 
We  meet  with  the  condition  also  in  phthisis  and  various  cachectic  ct>mlitioiii 
in  which  the  cerebral  wasting  is  as  common  and  almost  as  marked  ti»  in  caaea 
of  insanity,    Konig  found  in  135  CAses  of  ha^morrhagic  pa  '  'am 

the   Berlin   Pathological    Institute  that  23   per  cent   act  4«. 

Atrophy,  however,  may  not  Ix^  the  only  factor. 

The  symptoms  are  indefinite,  or  there  may  be  none  at  all,  es|x*cially 
the  haemorrhages  are  small  or  have  occurred  very  gradually,  and  the  di 
ean  not  be  made  with  certainty.  Headache  has  been  a  prominent  t^ymptfvn 
in  some  cases,  and  when  the  condition  exists  on  one  side  there  may  he  hemi- 
plegia. The  most  helpful  symptoms  for  diagnosis,  indicating  that  the  ha^nioiv 
rhage  in  an  apo])leetic  attack  is  meningeal,  are  ( 1 )  those  n*ferable  to  iorrea^ 
intracranial  pressure  (slowing  and  irn*gularity  of  the  pulse,  vomiting,  coma* 
contracted  pujiils  reacting  to  light  slowly  or  not  at  ail)  and  {2)  pare^i^  anil 
paralysis,  gnidually  increasing  in  exteni,  accompanied  by  symptoms  whicb 
point  to  a  cortical  origin.  Extensive  bilateral  disease  may*  however,  exiM 
witlinut  any  symptoms  whatever. 

Spinal  Form. — The  spinal  pachymeningitis  iniftmi,  described  by  Cliai^ 
cot  and  Joffroy.  involves  chiefly  the  cervical  region  (/*.  ccnnmliM  h^per- 
trophica).  The  space  Ijotween  the  cord  and  the  dura  is  occupied  by  a  firm, 
concentrically  arranged,  fibrinous  growth,  which  is  seen  to  have  devebipid 
within,  not  outside  of,  the  dura  mater.  It  is  a  condition  anatomieatk 
identical  with  the  ha?morrhagic  pachymeningitis  interna  of  the  brain.  The 
cord  is  usually  compressed;  the  central  canal  may  l>e  dilateii — ^hydromyeluiN- 
and  (here  are  secondar>'  degeneratiomi.    The  nerve  roots  are  involved  in  tbi 
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growth  and  are  damaged  and  compressed.  The  extent  is  variable.  It  may  be 
limited  to  one  segment,  but  more  commonly  involves  a  considerable  portion  of 
the  cervical  enlargement.  The  disease  is  chronic,  and  in  some  cases  presents 
a  characteristic  group  of  symptoms.  There  are  intense  neuralgic  pains  in  the 
course  of  the  nerves  whose  roots  are  involved.  They  are  chiefly  in  the  arms 
and  in  the  cervical  region,  and  vary  greatly  in  intensity.  There  may  be  h3rper- ' 
a^sthesia  with  numbness  and  tingling;  atrophic  changes  may  develop,  and  there 
may  be  areas  of  anaesthesia.  Gradually  motor  disturbances  appear;  the  arms 
become  weak  and  the  muscles  atrophied,  particularly  in  certain  groups,  as  the 
flexors  of  the  hand.  The  extensors,  on  the  other  hand,  remain  intact,  so  that 
the  condition  of  claw-hand  is  gradually  produced.  The  grade  of  the  atrophy 
depends  much  upon  the  extent  of  involvement  of  the  cervical  nerve  roots,  and 
in  many  cases  the  atrophy  of  the  muscles  of  the  shoulders  and  arms  becomes 
extreme.  The  condition  is  one  of  cervical  paraplegia,  with  contractures; 
flexion  of  the  wrist,  and  typical  main  en  griffe.  Usually  before  the  arms  are 
greatly  atrophied  there  are  the  symptoms  of  what  the  French  writers  term 
the  second  stage — ^namely,  involvement  of  the  lower  extremities  and  the  grad- 
ual production  of  a  spastic  paraplegia,  which  may  develop  several  months  after 
the  onset  of  the  disease,  and  is  due  to  secondary  changes  in  the  cord. 

The  disease  runs  a  chronic  course,  lasting,  perhaps,  two  or  more  years. 
In  a  few  instances,  in  which  symptoms  pointed  definitely  to  this  condition, 
recovery  has  taken  place.  The  disease  is  to  be  distinguished  from  amyotrophic 
lateral  sclerosis,  syringomyelia,  and  tumors.  From  the  first  it  is  separated  by 
the  marked  severity  of  the  initial  pains  in  the  neck  and  arms ;  from  the  second 
by  the  absence  of  the  sensory  changes  characteristic  of  syringomyelia.  From 
certain  tumors  it  is  very  difficult  to  distinguish;  in  fact,  the  fibrinous  layers 
form  a  tumor  around  the  cord. 

The  condition  known  as  hoematoma  of  the  dura  mater  may  occur  at  any 
part  of  the  cord,  or,  in  its  slow,  progressive  form — ^pachymeningitis  haem- 
orrhagica  interna — may  be  limited  to  the  cervical  region  and  produce  the 
symptoms  just  mentioned.  It  is  sometimes  extensive,  and  may  coexist  with 
a  similar  condition  of  the  cerebral  dura.  Cysts  may  occur  filled  with  haem- 
orrhagic  contents. 

Diseases  of  the  Pia  Mater  {Acute  Cerebrospinal  Leptomeningitis). 

Etiology. — Under  cerebro-spinal  fever  and  tuberculosis  the  two  most  im- 
portant forms  of  meningitis  have  been  described.  Other  conditions  with  which 
meningitis  is  associated  are:  (1)  The  acute  fevers,  more  particularly  pneu- 
monia, erysipelas,  and  septicaemia;  less  frequently  small-pox,  typhoid  fever, 
scarlet  fever,  measles,  etc.  (2)  Injury  or  disease  of  the  hones  of  the  skull. 
In  this  group  by  far  the  most  frequent  cause  is  necrosis  of  the  petrous  portion 
of  the  temporal  bone  in  chronic  otitis.  (3)  Extension  from  disease  of  the 
nose.  Meningitis  has  followed  perforation  of  the  skull  in  sounding  the  frontal 
sinuses,  suppurative  disease  of  these  sinuses,  and  necroses  of  the  cribriform 
plate.  As  mentioned  under  cerebro-spinal  fever,  the  infection  is  thought  to 
\ye  possible  through  the  nose.  (4)  As  a  terminal  infection  in  chronic  nephritis, 
arterio-sclerosis,  heart-disease,  gout,  and  the  wasting  diseases  of  children. 

The  following  etiological  table  of  the  acute  forms  of  meningitis  may  be 
useful  to  the  student : 
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f^  r  1. 


Of  eerebroapinftl  \  (a)  Spomdie.    )  j^.  , 
fever  /  lb)  Epidemic,    f      ^ 


ocoocus  iuinic*elluiiirU. 


»    r»  t        )   iMeninffe**  involved  alone  or  in  a  ffonoml    t  o..*.,— 

3.  Pnoumococete.      \      ,,„eun.oco«u8  infection.  '^  f  P"*""*" 

1.  Tubcrculou? liAcillus  tuli 


Piieumo- 


8i  Pyogenic. 

4.  MlscelU- 

neous  iK'Ute 
irifoctions. 


(a)  Seeoiultiry  to  pueuiuouiii,  eu- 
<lfK'firditif?,  etc. 

(6j  SeeonJttry  to  diaeiwo  or  injury 
of  eninium  or  {is  fu^sa\ 

(a)  Following;  Ioc'hI  disonse  of  cra- 
nium or  a  \i)cii\  iiifectinrj  elwjwhere* 

{b)  Terminal  infection  in  various 
chronic  maludics. 

In  typhoid  fever,  influenza,  diph- 
tlioria.  gonorrhcea,  anthntx,  acliuo- 
mvco.'sis,  and  other  acute  diseases. 


Pueumocuecus. 


Various  forms  of  aUfihr* 
lococci  and  »tr¥(ic«ieooi*i. 

Typhoid  bacilltis.  inflo- 
fnjui  bAcillu8,  diphiheftt 
biicillus,  gonucoccus,  rtc. 


.  Morbid  Anatomy, — The  basal  or  cortical  meninges  may  be  chiefly  attacked. 
The  decree  of  involvement,  of  the  spinal  meninges  varies.  In  the  form  a^Hj- 
ciated  with  pneumonia  and  ulcerative  endocarditis  the  diseas43  is  bilateral  and 
usually  limited  to  the  cortex.  In  extension  from  diiseaisie  of  the  ear  it  U  often 
unilateral  and  may  be  accompanied  with  abscess  or  witli  thrombosis  of  the 
sinuses.  In  the  non- tuberculous  form  in  children,  in  the  meningitis  of  chronic 
Bright's  disease,  and  in  cachectic  conditions  the  base  18  usually  involveil.  In 
the  cases  secondary  to  pneumonia  the  efTui^ion  beneath  the  arachnoid  may  bt 
very  thick  and  purulent,  completely  hiding  the  convolutions,  Tlie  ventriclei 
also  may  be  involved,  though  in  these  simple  forms  they  rarely  presscot 
distention  and  softening  which  is  so  frequent  in  the  tuberculous  meuingii 
For  a  more  detailed  description  the  student  is  referred  to  tlie  sections  Oft 
cerebro-spinal  fever  and  tuberculous  meningitis. 

Symptoms. — The  clinical  features  of  meningitU  have  already  been  de- 
scribed at  length  in  the  diseases  just  referred  to,  and  I  shall  here  give  a  gco- 
eral  summary,  I  have  already,  on  several  occasions,  called  attention  to  tlie 
fact  that  cortical  meningitis  is  not  to  be  recognized  by  any  symptoms  or  art  of 
symptoms  from  a  condition  which  may  be  produci^d  by  the  poison  of  uuiQ? 
of  the  specific  fevers.  In  the  cases  of  so-called  cerebral  pneumonia,  unle^  the 
base  is  invnlv*^!  and  the  nerves  affected,  the  disease  is  unrec-L  rie 

identical  syniptoms  may  be  produced  by  intense  engorgement  of  _i  v 

In  typhoid  fever,  in  which  meningitis  is  ver}*  rare,  the  twitchinii-  -i  i-uis,  and 
retractions  of  the  neck  are  almost  invariably  associated  with  t.x^rebit^^cpifial 
congestion,  not  with  meningitis.  Actual  meningitis  does,  however,  occur  in 
typhoid  fever,  and,  as  Ohlmacher*ft  casefi  show,  the  typhoid  bacilli  may  be 
present  in  the  exudate. 

A  knowledge  of  the  etiology  gives  a  very  important  clew.  Thus,  in  middle 
ear  disease  the  development  of  high  fever,  delirium,  vom     ~  '  -jj 

retraction  of  the  head  and  neck  would  be  extremely  m  ili 

or  abscess.  Headache,  which  may  be  severe  and  continuous,  is  the  masi  tywBh 
mon  symptom.  While  the  patient  remains  conscious  this  is  usoally  tlie  chief 
complaint,  and  even  when  semicomatose  he  may  continue  to  isrcmn  and  to 
place  his  hand  on  his  head.    In  the  fevers,  parttr   V  '  th«?t« 

I  may  be  no  complaint  of  headache.     Delirium  is  fr  -.  mmt 

mark<*d  when  the  fever  is  high.  Convulsions  an?  1<^8  common  in  simple  (ban 
m  tuberculous  meningitis.    They  were  not  present  in  a  single  instance  in  tbe 
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cases  which  I  have  seen  in  pneumonia^  ulcerative  endocarditis,  or  septicsemia. 
In  the  simple  meningitis  of  children  they  may  occur.  Epileptiform  attacks 
which  come  and  go  are  highly  characteristic  of  direct  irritation  of  the  cortex. 
Rigidity  and  spasm  or  twitchings  of  the  muscles  are  more  common.  StifEness 
and  retraction  of  the  muscles  of  the  neck  are  important  symptoms ;  but  they 
are  by  no  means  constant,  and  are  most  frequent  when  the  inflammation  is 
extensive  on  the  meninges  of  the  cervical  cord.  There  may  be  trismus,  gritting 
of  the  teeth,  or  spastic  contraction  of  the  abdominal  muscles.  Vomiting  is 
a  common  symptom  in  the  early  stages,  particularly  in  basilar  meningitis. 
Constipation  is  usually  present.  In  the  late  stages  the  urine  and  fseces  may  be 
passed  involuntarily.  Optic  neuritis  is  rare  in  the  meningitis  of  the  cortex, 
but  is  not  uncommon  when  the  base  is  involved.  Leube  lays  stress  on  the 
hypersesthesia  of  the  skin  and  muscles,  especially  of  the  muscles  of  the  neck 
and  calves. 

Important  s3rmptoms  are  due  to  lesions  of  the  nerves  at  the  base.  Stra- 
bismus or  ptosis  may  occur.  The  facial  nerve  may  be  involved,  producing 
slight  paralysis,  or  there  may  be  damage  to  the  fifth  nerve,  producing  an- 
aesthesia and,  if  the  Oasserian  ganglion  is  affected,  trophic  changes  in  the 
cornea.  The  pupils  are  at  first  contracted,  subsequently  dilated,  and  perhaps 
unequal.  The  reflexes  in  the  extremities  are  often  accentuated  at  the  begin- 
ning of  the  disease ;  later  they  are  diminished  or  entirely  abolished.  Herpes 
is  common,  particularly  in  the  epidemic  form. 

Fever  is  present,  moderate  in  grade,  rarely  rising  above  103**.  In  the 
non-tuberculous  leptomeningitis  of  debilitated  children  and  in  Bright's  dis- 
ease there  may  be  little  or  no  fever.  The  pulse  may  be  increased  in  frequency 
at  first,  though  this  is  unusual.  One  of  the  striking  features  of  the  disease 
is  the  slowness  of  the  pulse  in  relation  to  the  temperature,  even  in  the  early 
stages.  Subsequently  it  may  be  irregular  and  still  slower.  The  very  rapid 
emaciation  which  often  occurs  is  doubtless  to  be  referred  to  a  disturbance  of 
the  cerebral  influence  upon  metabolism.  Kernig^s  sign  has  been  described 
under  cerebro-spinal  fever.  Lumbar  puncture  is  exceedingly  valuable  for 
diagnosis.  Not  only  does  this  frequently  prove  indisputably  the  existence 
of  an  acute  meningitis,  but  the  bacteriological  examination  may  decide  as 
to  the  etiological  factor,  and  thus  yield  a  more  rational  basis  for  treat- 
ment 

Treatment. — There  are  no  remedies  which  in  any  way  control  the  course 
of  acute  meningitis.  An  ice-bag  should  be  applied  to  the  head  and,  if  the 
subject  is  young  and  full-blooded,  general  or  local  depletion  may  be  practised. 
Absolute  rest  and  quiet  should  be  enjoined.  When  disease  of  the  ear  is 
present,  a  surgeon  should  be  early  called  in  consultation,  and  if  there  are 
symptoms  of  meningo-encephalitis  which  can  in  any  way  be  localized  trephin- 
ing should  be  practised.  An  occasional  saline  purge  will  do  more  to  relieve 
the  congestion  than  blisters  and  local  depletion.  The  warm  baths,  as  recom- 
mended by  Aufrecht  and  described  under  cerebro-spinal  fever,  should  be  given 
every  three  hours.  It  is  possible  that  recovery  may  follow  in  the  primary 
pneumococcus  form  (Netter).  If  counter-irritation  is  deemed  essential,  the 
thermo-cautery  may  be  lightly  applied  to  the  back  of  the  neck.  Large  doses 
of  the  perchloride  of  iron,  iodide  of  potassium,  and  mercury  are  recommended 
by  some  authors. 
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The  application  of  an  ice-cap,  attention  to  the  bowels  and  stomach,  and 
keeping  the  fever  within  moderate  limits  by  sponging,  are  the  necessary 
measures  in  a  disease  recognized  as  almost  invariably  fatal,  and  in  which 
the  cases  of  recovery  are  extremely  doubtful.  Quincke's  lumbar  puncture 
(see  page  163)  may  be  used  as  a  therapeutic  measure.  Fiirbinger  in  one  case 
removed  60  cc.  of  cloudy  fluid,  in  which  tubercle  bacilli  were  found.  The 
headache  and  other  cerebral  symptoms  disappeared,  and  the  patient,  a  man 
of  twenty,  recovered.  Wallis  Ord  and  Waterhouse  report  a  case  of  recovery, 
in  a  child  of  five  years,  after  trephining  and  drainage.  In  a  recent  case  Hal- 
sted  made  an  unsuccessful  attempt  to  irrigate  the  cerebro-spinal  meninges  in 
the  manner  suggested  by  Leonard  Hill. 

TuE   Simple  Meningitis  of  Infants    {Non-tuberculous  Leptomeningitis 

Infantum). 

This  form  has  been  specially  studied  by  Gee  and  Barlow,  and  has  been 
exhaustively  considered  by  Barlow  and  Lees  in  Allbutt's  System.  Of  110 
cases,  84  occurred  during  the  first  year.  There  are  two  classes,  the  vertebral 
and  the  posterior-basic.  In  all  cases  there  is  distention  of  the  lateral  and  third 
ventricles,  generally  of  the  fourth  also,  with  "  effusion  of  lymph,  thickening 
of  the  pia-arachnoid,  and  matting  of  the  parts  over  the  posterior  and  central 
area  of  the  base  of  the  brain  from  the  lower  end  of  the  medulla  to  the  optic 
commissure ''  (J.  W.  Carr).  The  disease  is  most  common  in  infants  under  one 
year.  Head  retraction  appears  early  and  persists  throughout,  being  rarely 
absent.  It  is  usually  much  more  marked  than  in  tuberculous  meningitis. 
Three  forms  of  tonic  spasm  are  seen — retraction  of  the  head,  opisthotonos, 
and  extensor  or  flexor  spasm  of  the  limbs.  At  a  comparatively  early  stage, 
even  weeks  before  death,  the  infants  pass  into  stupor  or  complete  coma.  This 
form  is  sometimes  met  with  in  older  children.  As  already  mentioned,  the  evi- 
dence is  accumulating  to  show  that  this  disease  is  the  sporadic  variety  of 
cerebro-spinal  fever. 

Chronic  Leptomeningitis. — This  is  rarely  seen  apart  from  syphilis  or  tuber- 
culosis, in  which  the  meningitis  is  associated  with  the  growth  of  the  granu- 
lomata  in  the  meninges  and  about  the  vessels.  The  symptoms  in  such  ca>os 
are  extremely  variable,  depending  entirely  upon  the  situation  of  the  growth. ' 
They  may  closely  resemble  those  of  tumor  and  be  associated  with  local izo<i 
convulsions.  The  epidemic  meningitis  may  run  a  very  chronic  course.  Tlio 
leptomeningitis  infantum  may  be  chronic.  In  the  cases  reported  by  Gee  and 
Barlow  the  duration  in  some  instances  extended  even  to  a  year  and  a  half. 
Quincke's  meningitis  serosa  is  considered  with  hydrocephalus, 

IL    SOIiEBOSES    OF   THE   BBAIN. 

General  Bemarks. — The  supporting  tissue  of  the  central  nervous  system 
is  the  neuroglia,  derived  from  the  ectoderm,  with  distinct  morphological  and 
chemical  characters.  The  meninges  are  composed  of  true  connective  tissue 
derived  from  the  mesoderm,  a  little  of  which  enters  the  brain  and  cord  with 
the  blood-vessels.  The  neuroglia  plays  the  chief  part  in  pathological  processes 
within  the  central  nervous  system,  but  changes  in  the  connective  tissue  ele- 
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ments  may  also  be  important.  A  convenient  division  of  the  cerebro-spinal 
scleroses  is  into  degenerative,  inflammatory,  and  developmental  forms. 

The  degenerative  scleroses  comprise  the  largest  and  most  important  sub- 
division, in  which  provisionally  the  following  groups  may  be  made:  (o)  The 
common  secondary  degeneration  which  follows  when  nerve-fibres  are  cut  off 
from  their  trophic  centres  (the  severance  of  portions  of  neurones  from  the 
main  portions  containing  the  nuclei) ;  (6)  toxic  forms,  among  which  may  be 
placed  the  scleroses  from  lead  and  ergot,  and,  most  important  of  all,  the 
sclerosis  of  the  dorsal  columns,  due  in  such  a  large  proportion  of  cases  to  the 
virus  of  syphilis.  Other  unknown  toxic  agents  may  possibly  induce  degenera- 
tion of  the  nerve-fibres  in  certain  tracts.  The  systemic  paths  in  the  cord 
differ  apparently  in  their  susceptibility,  and  the  dorsal  columns  appear  most 
prone  to  undergo  this  change;  (c)  the  sclerosis  associated  with  change  in  the 
smaller  arteries  and  capillaries,  which  is  met  with  as  a  senile  process  in  the 
convolutions.  In  all  probability  some  of  the  forms  of  insular  sclerosis  are 
due  to  primary  alterations  in  the  blood-vessels;  but  it  is  not  yet  settled 
whether  the  lesion  in  these  cases  is  a  primary  degeneration  of  the  nerve  cells 
and  fibres  to  which  the  sclerosis  is  secondary,  or  whether  the  essential  factor 
is  an  alteration  in  nutrition  caused  by  lesions  of  the  capillaries  and  smaller 
arteries. 

The  inflammatory  scleroses  embrace  a  less  important  and  less  extensive 
group,  comprising  secondary  forms  which  develop  in  consequence  of  irritative 
inflammation  about  tumors,  foreign  bodies,  haemorrhages,  and  abscess.  Histo- 
logically these  are  chiefly  mesodermic  (vascular)  scleroses,  which  arise  from 
the  connective  tissue  about  the  blood-vessels.  Possibly  a  similar  change  may 
follow  the  primary,  acute  encephalitis,  which  Striimpell  holds  is  the  initial 
lesion  in  the  cortical  sclerosis  which  is  so  commonly  found  post  mortem  in 
infantile  hemiplegia. 

The  developmental  scleroses  are  believed  to  be  of  a  purely  neurogliar  char- 
acter, and  embrace  the  new  growth  about  the  central  canal  in  syringomyelia 
and,  according  to  recent  French  writers,  the  sclerosis  of  the  dorsal  columns 
in  Friedreich's  ataxia.  It  is  stated  that  histologically  this  form  is  different 
from  the  ordinary  variety.  It  may  be,  too,  that  the  diffuse  cortical  sclerosis 
met  with  as  a  congenital  condition  without  thickening  of  the  meninges  belongs 
to  this  type.  It  is  not  improbable  that  many  forms  of  sclerosis  are  of  a  mixed 
character,  in  which  both  the  ectodermic  glia  and  mesodermic  connective  tissue 
are  involved. 

Anatomically  we  meet  with  the  following  varieties: 

(1)  Hillary  sclerosis  is  a  term  which  has  been  applied  to  several  different 
conditions.  Gowers  mentions  a  case  in  which  there  were  grayish-red  spots  at 
tlie  junction  of  the  white  and  gray  matters,  and  in  which  the  neuroglia  was 
increased.  There  is  also  a  condition  in  which,  on  the  surface  of  the  convolu- 
tions, there  are  small  nodular  projections,  varying  from  a  half  to  five  or  more 
millimetres  in  diameter.  Single  nodules  of  this  sort  are  not  uncommon; 
sometimes  they  are  abundant.  So  far  as  is  known  no  symptoms  are  produced 
by  them. 

(2)  Diffuse  sclerosis,  which  may  involve  an  entire  hemisphere,  or  a  single 
lobe,  in  which  case  the  term  sclerose  lobaire  has  been  applied  to  it  by  the 
French.     It  is  not  an  important  condition  in  general  medical  practice,  but 
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occurs  most  frequently  in  idiots  and  imbeciles.  In  extensive  cortical  sderosu 
of  one  hemisphere  the  ventricle  i»  usually  dilated. ♦  The  symptoms  ol  Uib 
condition  depend  upon  the  region  affected.  There  may  be  a  consideirabte 
extent  of  sclerosis  without  Bymptoms  or  without  much  mental  impairnieDt 
In  a  majority  of  cases  there  ie  hemiplegia  or  diplegia  with  imbecility  or 
idiocy, 

(3)  Tuberous  Sclerosis. — In  this  remarkable  fonn.  which  is  also  known^ 
hypertrophic  sclerosis,  tliere  are  on  the  convolutions  areas,  projecting 
the  surface,  of  an  opaque  white  color  and  exceedingly  firm.     The  sclcrow 
may  not  disturb  the  symmetry  of  the  convolution,  but  simply  cauae  a 
enlargement,  increase  in  the  density,  and  a  change  in  tlie  color. 

These  three  forma  are  not  of  much  practical  interest  except  in  asyltun  and 
institution  work.  The  fourth  variety  forms  a  well-characterized  diseaj^e  of  con- 
sideruble  importance,  namely,  multiple  i^clero^is. 

(4)  Multiple  ( Insular:  Disseminated)  Sclerosis  {Sclerose  m  pla^ufs), — 
Definition. — A  chronic  atlection  of  the  brain  and  cord,  characterised  hy 
loca)i;;ed  areas  in  which  the  nerve  elements  are  more  or  les»  replaced  by 
neuroglia.    This  may  occur  in  the  brain  or  cord  alone,  more  conn        '      rj  both. 

The  etiology  is  obscure.    Kahlcr,  Marie,  and  others  assign  gr-  ^rtaooe 

to  the  infectious  diseases,  particularly  scarlet  fever.  It  is  found  mo»t  com* 
monly  in  young  persons,  and  cases  are  not  uncommon  in  children. 

MoHB!D  Anatomy.— The  sclerotic  areas  are  widely  distributed  tliroiigfe 
the  brain  and  cord,  and  cases  limited  to  either  part  alone  are  almost  un* 
knowTi.  The  grayish-red  areas  are  scattered  indifferently  through  the  white 
and  gray  matter  (E.  W.  Taylor).  The  patches  are  most  abundant  in  ikt 
neighborhood  of  the  ventricles,  and  in  the  pons,  cerebellum,  basal  ganglia^ 
and  the  medulla.  The  cord  may  be  only  slightly  involved  or  there  may  Im 
very  many  areas  throughout  its  length.  The  cenical  region  is  apt  to  te 
most  affected.  The  nerve  roots  and  the  branches  of  the  cauda  equina  an* 
often  attackcfl.  Histologic^ally  in  the  sclerosed  patches  there  i«  a  degeneration 
of  the  medullary  sheaths,  with  the  persistL'nce  for  some  time  of  the  axii- 
cylinders.  These  naked  axis-cylinders  are  thought  by  some  to  be  new-formid 
nerve- fibres.  Accompanying  this  there  is  marked  proliferation  of  the  neu- 
roglia, tJie  fibres  of  which  are  denser  and  firmer.  Secondary  d€{$etieration. 
although  relatively  slight^  does  occur. 

SYMTTOMS^^The  onset  is  slow  and  the  disease  is  chronic.  Fi^cblanon  nf 
the  legs  with  irn?gular  pains  and  stiffness  are  among  the  early  aymplcinuL 
Indeed,  the  clinical  picture  may  be  that  of  spastic  paraplegia  with  great 
increase  in  the  reflex(*St    The  following  are  the  most  important  features: 

(a)  VoHtional  7'retnor  or  So-called  Intention  Tremor,  There  is  no  paralj^ 
616  of  the  arms,  but  on  attempting  to  pick  up  an  object  there  is  tTt*tnbliQg 
or  rapid  osciUation,  A  patient  may  be  unable  to  lift  even  a  glass  of  water 
to  the  moutK  The  tremor  may  be  marked  in  the  legs,  and  in  the  head, 
which   shakes  a^  he  walks.      When   the   patient  is  r  it    the   maiieli?s 

►may  be  perfectly  quiet.     On  attempting  to  raine  the  m  tht*  pillow, 

trembling  at  once  comes  on,     (b)  Scanning  Spefch.  — ^The  words  are  pro* 

•la  mymonogrsph  on  Cerebral  Pitlsiies of  Chiblren  I  liar*  giVen  a  dpscHption  of  Urn 
distributlQa  t>f  tho  soltroali  ia  tan  speoltiMiis  in  the  rouMeum  at  the  Elwjn  InstitatJon. 
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nounced  slowly  and  separately,  or  the  individual  syllables  may  be  accentu- 
ated. This  staccato  or  syllabic  utterance  is  a  common  feature,  (c)  Nys- 
tagmus, a  rapid  oscillatory  movement  of  both  eyes,  constitutes  an  important 
s3rmptom. 

Sensation  is  imaffected  in  a  majority  of  the  cases.  Optic  atrophy  often 
occurs,  but  not  so  frequently  as  in  tabes.  The  sphincters,  as  a  rule,  are 
unaffected  imtil  the  last  stages.  Mental  debility  is  not  uncommon.  Eemark- 
able  remissions  occur  in  the  course  of  the  disease,  in  which  for  a  time  all 
the  83rmptoms  may  improve.  Vertigo  is  common,  and  there  may  be  sudden 
attacks  of  coma,  such  as  occur  in  general  paresis. 

The  symptoms,  on  the  whole,  are  extraordinarily  variable,  corresponding 
to  the  very  irregular  distribution  of  the  nodules. 

Diagnosis. — The  diagnosis  in  well-marked  cases  is  easy.  Volitional  tremor, 
scanning  speech,  and  nystagmus  form  a  characteristic  symptom-group.  With 
this  there  is  usually  more  or  less  spastic  weakness  of  the  legs.  Paralysis  agitans, 
certain  cases  of  general  paresis,  and  occasionally  hysteria  may  simulate  the 
disease  very  closely.  If  the  case  is  not  seen  until  near  the  end  the  diagnosis 
may  be  impossible.  Buzzard  holds  that  of  all  organic  diseases  of  the  nervous 
system  disseminated  sclerosis  in  its  early  stages  is  that  which  is  most  com- 
monly taken  for  hysteria.  The  points  to  be  relied  upon  in  the  differentiation 
are,  in  order  of  importance,  optic  atrophy,  the  nystagmus,  the  bladder  disturb- 
ances, when  present,  and  the  volitional  tremor.  The  tremor  in  hysteria  is  not 
volitional.    Unilateral  cases  are  recorded. 

Much  more  puzzling,  however,  are  the  instances  of  pseudo-sclerose  en 
plaques,  which  have  been  described  by  Westphal.  French  writers  regard  them 
as  instances  of  hysterical  tremor.  In  children  the  condition  may  with  diflB- 
culty  be  separated  from  Friedreich's  ataxia. 

The  prognosis  is  imfavorable.  Ultimately,  the  patient,  if  not  carried  off 
by  some  intercurrent  affection,  becomes  bedridden. 

Treatment. — No  known  treatment  has  any  influence  on  the  progress  of 
sclerosis  of  the  brain.  Neither  the  iodides  nor  mercury  have  the  slightest 
effect,  but  a  prolonged  course  of  nitrate  of  silver  may  be  tried,  and  arsenic 
is  recommended. 


D.    DIFFUSE  AND   FOCAL  DISEASES  OF  THE   SPINAL 

CORD. 
I 

I.    TOPICAL   DIAQNOSIS. 

From  the  clinical  symptoms  presented  by  a  spinal  cord  lesion  it  is  pos- 
sible for  us  to  determine  more  or  less  accurately  not  only  its  segmental  level  but 
also  the  transverse  extent  of  the  segmental  involvement.  The  effects  of  an 
injury  or  of  disease  processes  may  be  circumscribed  and  involve  the  gray  matter 
of  the  segment  or  the  tracts  running  through  it  only  in  part ;  it  may  be  more 
extensive  and  involve  the  cord  in  a  given  level  in  its  entire  transverse  ex- 
tent; finally,  there  are  cases  in  which  only  one  lateral  half  of  the  cord  is 
implicated.  It  is  well  for  the  student  to  have  a  definite  routine  to  follow  in 
miJcing  his  examinations,  for  each  factor  may  be  helpful  in  detenniv        ""^^ 
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site  and  character  of  the  lesion.  Some  of  the  more  important  potDtn  ta 
observe  are  the  following:  (1)  subjective  senmtumg,  [mrticulariy  the  char* 
acter  and  si3ttt  of  pain,  if  any  be  present,  such  as  the  radiating  jmin$  of 
dorsal  root  compresfiion ;  {2)  (he  patient's  attitude ,  as  the  position  of  the 
arms  in  cervical  lesions,  the  character  of  the  respiration,  whether  diaphnig* 
matic,  etc;  (3)  motor  sifmptoms,  the  groups  of  paralyzed  muscles  and  their 
electrical  reaction;  (4)  the seiisonj stjmploms,  including  tests  for  tactual,  Xht^- 
mic,  and  dolorous  impressions,  for  niutML-le  sense,  bone  sennation,  etc.;  (5)  ibo 
condition  of  the  reffexes^  both  the  tendon  and  the  skin  reflexes  lis  well  as 
those  for  the  pupil,  the  bladder  and  rectum,  etc.;  (6)  the  surface  temperatwe 
and  condition  of  moisture  or  drynegs  of  the  skin,  which  gives  an  indicmtian 
of  xm^w-moior  paralysis.  The  table  on  pages  871-873  and  the  figures  on  pag» 
878  and  879  will  be  usi»ful  while  making  an  examination. 

Po€al  Lesioni. — ^We  have  seen  that  a  lesion  involving  a  definite  part,  of  the 
gray  matter  of  the  spinul  cord,  owing  to  destruction  of  the  cell  bodies  of  IIm^ 
lower  motor  neurone?^  and  consequent  degeneration  of  their  axis-eylli:  '  ^l** 

esses,  is  aceornpunicd  by  a  loss  of  power  to  fierform  certain  definite  rii  i-- 

Thus  a  disease,  such  as  anterior  poliomyelitis,  which  is  confined  to  the  gniy 
matter,  gives  as  its  only  symptom  a  characteristic  flaccid  paralysis,  and  the  Mst 
of  the  lesion  is  revealed  by  the  muscles  involved.  If  from  injury  or  dhuaiae 
a  lesion  involves  more  than  the  gray  matter  aiid,  for  example,  if  f'  ^i* 

boring  fibres  of  the  pyramidal  tract  be  atTected  there  ma}'  be  in  n  a 

spastic  paralysis  of  the  muscles  whose  centres  lie  in  the  low^r  leveU  of  tlii 
cord.  The  degree  of  such  a  ])aralysis  depends  upon  the  inteoBity  of  llw 
lesion  of  the  pyramidal  tract  ami  may  vary  from  a  slight  weaknesa  in  d'Msal 
flexion  of  the  ankle  to  an  absolute   paralysis  of  all  the  mu^cle^   '  le 

lesion.  Again,  if  the  aiTcrcnt  tracts  of  the  cord  are  atfectal  sonsorj*  -,..,,  .  4i* 
may  be  added  to  the  motor  palsy.  There  may  be  dii^turbancis  of  pain  and 
temperature  sense  alone  or  touch  also  may  l)e  atTeeted.  This,  however,  li 
more  rare  exoiipt  in  serious  lesions.  The  upper  border  of  disturl>eil  sensation 
often  indicates  most  clearly  the  level  of  the  disensi.*,  espec»ially  when  this  if 
in  the  thoracic  region  where  the  corresponding  level  of  motor  paraly^'u  u 
not  easily  demonstrated.  It  is  unusual  for  cutaneous  aniesthe^ia  in  organie 
legions  of  the  Cf>rd  to  extend  above  the  level  of  the  second  rib  and  (he  tip 
of  the  shoulder,  for  this  represent*5  the  lower  border  of  the  skin-fleld  of 
the  fourth  cervical  (see  sensory  charts),  and  as  the  chief  center  far  tlie  dia- 
phragm  lies  in  this  segment,  a  lesion  at  this  level  sulTieicntly  serious  to 
cause  sensory  disturbances,  would  probably  occasion  motonlparalyses  b#  wdl 
and  would  entirely  shut  off  tlie  movemejits  necessary  for  n^sjiiration.  It  Ist 
to  be  noted  that  the  demonstrabl*?  upper  border  of  the  aniesthetic  iield  may 
not  quite  reach  that  which  represents  the  level  of  the  lesion.  Thia  ia  doe  to 
the  functional  overlapping  of  the  ^segmental  ekin-fields  { Sherrington)  and 
applies  more  to  touch  than  to  pain  and  temperature.  There  ia  often  a  narraw 
zone  of  hy]K^ra'sthesia  above  (Im  amesthetic  region. 

Complete  Transverse  Lesions. — When  the  transverse  lesion  is  total  and 
the  lower  part  of  tlie  cord  is  cut  off  entirely  from  all  influences  from  abofe. 
there  is  c<miplete  sen»iiory  and  motor  paralysis  up  to  the  segmental  levd  of 
the  injury,  and  the  tendon  reflexes,  whose  centres  lie  below,  art*  lost  [m>1ettil 
of  l>eing  exaggeratinl.  as  they  are  apt  to  be  in  ca^ie  the  lesion  in  a  focal  one. 
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symptomatology  of  total  transverse  lesions  in  man  has  thus  been  given 
bv  Collier.  (1)  Total  flaceid  paralysis  of  ranscles  below  the  level  of  the  lasion. 
(Spastic  paralysis  indicates^  that  the  lesion  is  incomplete.)  (2)  Permanent 
abolition  of  the  knee-jerk  and  other  deep  reflexes  supplied  by  the  lower  seg- 
ments of  the  cord,  (3)  A  rapid  wasting  of  the  paralyzed  muscles  with  a  loss 
of  the  faradie  excitability.  (4)  The  s;phincters  lo&e  their  tone  and  there  is 
clribbling,  (5)  There  is  total  anaesthesia  to  the  level  of  the  lesion  {the  xone 
of  hyperspsthesia  is  rare).  (6)  The  only  sign  of  self-action  remaining  is  in 
the  occasional  presenre,  though  in  reduced  degree,  of  certain  skin  reflexes 
such  as  Ihe  plantar  rellex  with  its  dorsal  flexor  response  in  the  great  toe* 

TTnilateral  Lesions.— The  motor  symptoms,  which  follow  lesions  limited 
to  one  lateral  half  of  ttie  cross-section  of  the  spinal  cord,  are  confined  to 
one  side  of  the  body ;  they  are  on  the  same  side  as  the  lesion.  At  the  level 
of  the  lesion,  owing  to  destruction  of  cell  bodies  of  the  lower  system  of 
neurones,  there  will  be  found  flaccid  paralysis  and  atrophy  of  those  muscles 
bose  eentrei?  of  innervation  happen  to  lie  at  this  level.    Owing  to  degeneration 

the  pyramidal  tract,  the  muscles  whose  centres  lie  at  lower  levels  arc  also 
paralyzed,  but  Ihey  retain  their  normal  electrical  reactions^  become  spastic, 
and  do  not  atrophy  to  any  great  degree. 

Owing  to  the  early  crossing  of  the  afferent  paths  in  the  cord,  the  sensory 
symptoms  are  peculiar.  On  the  side  of  the  lesion — the  paralyzed  side^-corre- 
^ponding  to  the  segment  or  segments  of  the  cord  involved,  there  is  a  zone 
of  anaesthesia  to  all  forms  of  sensation,  but  below  this  the  sensitivity  remains 
normal  or  may  be  increased,  for  there  is  often  hyperaesthesia.  The  muscle 
sense,  however,  is  impaired.  On  the  side  opposite  to  the  lesion  and  nearly 
up  to  its  level  there  is  complete  loss  of  perception  for  pain  and  temperature 
and  there  is  more  or  less  dulling  of  tactual  sense  as  well. 

The  following  table,  slightly  modified  from  Oowers,  illustrates  the  dis- 
^Jjpbution  of  these  symptoms  in  a  complete  hemi-lesion  of  the  cord: 


Cord. 


2ooe  of  outAneous  hvpencsthesia. 

Zone  of  cutaneous  anient hesia. 
tiower  t«egment  type  of  paralysis 
with  atrophy. 


npper  *eini»^"t  tvpe  of  paralysis. 

Hyj»em»thesiii  of  skin. 

liiiacttiar  M^nse  impniffd. 
|Bplex   action   Arst  Ics^^ned   and 
JHUieo  incrttased. 
^orfaee  temperature  rals^. 


Lesion. 


Md^cnlar  power  normal. 

Ix>Bs  of  sensibility  of  skin  to  pain 

and  tem^M^mture. 
Muscular  s<'iit*e  normal, 
Rflli'X  act  iun  normal 
Tein|verature   same   as   that  above 

l^ion. 


Tins  combination  af  symptoms  was  iirst  recognised  by  Brown-S^quard^ 
after  whom  it  has  been  named.  It  is  common  in  sy|)hilitic  diseases  of  the 
cord,  may  follow  tumors,  stal>wounds,  and  is  not  infrequently  associated  with 
irrinfjomyelia  and  ba^niorrhages  into  the  cord.  It  is  only  in  exceptional  cases, 
flf  coursie,  that  the  lesion  is  absolutely  limited  to  the  herai-section  of  the 
^■id  and  the  symptoms  consequently  may  vary  somewhat  in  degree. 
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The  explanation  of  the  disturbance  in  sensation  is  not  entirely'  sati^faefi 
and  can  not  be  until  our  knowledge  of  the  paths  of  sensory  conductioi 
more  accurate.     These  ca^es  have  convinced  most  clinicians  tliat  in  luin 
paths   for  touch,   pain,  and  temperature  cross  the  middle  line  soon  after 
entering    the   spinal    cord,    and   proceed   toward   the  brain    in    the  op] 
side,  while  that  for  muscular  sense  remains  in  the  dorsal  eolumn* 
same  side.    Anatomy  lends  some  support  to  this  view,  and  it  is  the  expi 
usually  given.    The  experiments  on  animals  have  throwm  some  doubt 
view,  especially  those  of  Mott  on  monkeys,  which  seem  to  indicate  thtt  til 
sensory  paths  for  the  most  part  remain  on  the  same  side  of  the  cord. 


[on. 

i 

oppoiiM 

lUuad 
i  on  tUP 


n,    APFECTIONS    OF    THE   BLOOD-VESSELS. 

L    roXOLSTlOX, 

Apart  from  actual  myelitis,  we  rarely  see  post-rnortem  evidences  of  \ 
gestion  of  the  spinal  cord,  and  M-hen  we  do,  it  is  usually  limited  either  Uf\ 
gray   matter  or   to  a  definite   portion   of  the  organ.     There    is  necesaknSfT 
from  the  posture  of  the  body  post  iirorteiiij  a  greater  degree  of  va^*tili 
in  the  dorsal  portion  of  the  cord.     The  white  matter  is  rarely  found 
gested,  even  when  inflamed;  in  fact,  it  is  remarkable  how  uniformly 
this  portion  of  the  cord  is.     The  gray  matter  often  has  a  reddish-pink 
hut  rarely  a  deep  reddisli  hue,  except  when  myelitis  is  present.     If  we  i 
little  anatomically  of  conditions  of  congestion  of  the  c^^rd,   we  know 
clinically,  for  there  are  no  features  in  any  way  characteristic  of  it 


2.  An-emia* 

So,  toOj  with  this  state.     There  may  be  extreme  grades  of  anrmift 
the  cord  without  symptoms.     In  chlorosis,  for  example^  ihen?  air 
symptoms  pointing  to  the  cord,  and  tliere  is  no  reason  to  supp^i^-e  that 
sensations  as  lieaviness  in  the  limbs  and  tingling  are  espeeiaHv 
with  anaemia. 

There  are,   however,  some  very   interesting   facts  with  n»ferencc  to 
profoimd  amemia  of  the  cord  which  follows  ligature  of  the  aorta.     In 
periments  made  in  Welch's  laboratory  by  Herter,  it  was  found  that 
a  few  moments  after  the  application  of  the  ligature  to  the  aorta 
came  on.     Paralysis  of  the  sphincters  developed,  but  less  rapidlv. 
observations  made  by  Halsted  on  occlusion  of  the  abdominal  aorta  in 
have  shoivn  that  paraplegia  occurs  in  a  large  percentage  of  case*,  mwrr 
which,  however,  may  recover  as  the  collateral  circulation  is  e^tablishaL 
the    fatal   eases   Oilman    fonnd   extensive  alterations   in   the  cell    bodice 
the  lower  part  of  the  cord  witli  degenerations.    This  condition  is  of  intai^ 
in  connection  with  the  occasional  rapid  development  of  a  paraplegia  nfltf 
profuse  hflemorrhage,   usually   from   the  stomach  or  uterus.      It   may  ruat 
on  at  once  or  at  the  end  of  a  week  or  ten  days,  and  is  probablv  dofj 
an  anatomical   change  in   tlic  nerve  elements  similar  to    that  prodaorf 
Herter^s  exjierimeuts.     The  degeneration  of  the  dorsal  colamns  of  the 
in  pernicious  am^raia  has  already  been  described. 
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3.  Embolism  and  Thrombosis. 

Blocking  of  the  spinal  arteries  by  amboli  rarely  occurs.  It  may  be  pro- 
duced experimentally,  and  Money  found  that  it  was  associated  with  chorei- 
form movements.  Thrombosis  of  the  smaller  vessels  in  connection  with  endar- 
teritis plays  an  important  part  in  many  of  the  acute  and  chronic  changes 
in  the  cord. 

4.  Endarteritis. 

It  is  remarkable  how  frequently  in  persons  over  fifty  the  arteries  of  the 
spinal  cord  are  found  sclerotic.  The  following  forms  may  be  met  with: 
(1)  A  nodular  peri-arteritis  or  endarteritis  associated  with  syphilis  and 
sometimes  with  gummata  of  the  meninges;  (2)  an  arteritis  obliterans,  with 
great  thickening  of  the  intima  and  narrowing  of  the  lumen  of  the  vessels, 
involving  chiefly  the  medium  and  larger-sized  arteries.  Miliary  aneurisms 
or  aneurisms  of  the  larger  vessels  are  rarely  found  in  the  spinal  cord.  In 
the  classical  work  of  Leyden  but  a  single  instance  of  the  latter  is  mentioned. 

5.  Hemorrhage  into  the  Spinal  Membranes;  Hematorrhachis. 

In  meningeal  apoplexy,  as  it  is  called,  the  blood  may  lie  between  the 
dura  mater  and  the  spinal  canal — extra-meningeal  haemorrhage — or  within 
the  dura  mater — ^intra-meningeal  haemorrhage. 

(a)  Extra-meningeal  haemorrhage  occurs  usually  as  a  result  of  traumatism. 
The  exudation  may  be  extensive  without  compression  of  the  cord.  The 
blood  comes  from  the  large  plexuses  of  veins  which  may  surround  the  dura. 
The  rupture  of  an  aneurism  into  the  spinal  canal  may  produce  extensive 
and  rapidly  fatal  haemorrhage. 

(b)  Intra-meningeal  haemorrhage  is  a  less  frequent  result  of  trauma,  but 
in  general  is  perhaps  rather  more  common.  It  is  rarely  extensive  from  causes 
acting  directly  on  the  spinal  meninges  themselves.  Scattered  haemorrhages 
are  not  infrequent  in  the  acute  infectious  fevers,  and  I  have  twice,  in 
malignant  small-pox,  seen  much  extravasation.  Bleeding  may  occur  also 
in  death  from  convulsive  disorders,  such  as  epilepsy,  tetanus,  and  strychnia 
poisoning,  and  has  been  recorded  in  association  with  diflBcult  parturition. 
The  most  extensive  haemorrhages  occur  in  cases  in  which  the  blood  comes 
from  rupture  of  an  aneurism  at  the  base  of  the  brain,  either  of  the  basilar 
or  vertebral  artery.  In  several  cases  of  this  kind  I  have  found  a  large 
amount  of  blood  in  the  spinal  meninges.  In  ventricular  apoplexy  the  blood 
may  pass  from  the  fourth  ventricle  into  the  spinal  meninges.  There  is 
a  specimen  in  the  medical  museum  of  McGill  College  of  the  most  extensive 
intraventricular  haemorrhage,  in  which  the  blood  passed  into  the  fourth 
ventricle,  and  descended  beneath  the  spinal  arachnoid  for  a  considerable 
distance.  In  cranial  fractures,  particularly  those  of  the  base  of  the  skull, 
the  resultant  haemorrhage  almost  always  finds  its  way  into  the  subarachnoid 
space  about  the  cord  and  may  be  demonstrated  by  the  withdrawal  of  bloody 
fluid  by  a  lumbar  puncture.  The  procedure  is  of  considerable  diagnostic  value. 
On  the  other  hand,  haemorrhage  into  the  spinal  meninges  may  possibly  ascend 
into  the  brain. 
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Symptoms.— *The  symptoms  in  luoderate  grades  may  be  slight  and  to* 
definite.  In  the  non- traumatic  case^  the  haemorrhage  tuay  either  oiiui!  oo 
suddenly  or  after  a  day  or  two  of  uneasy  ft^ensations  along  the  spine.  Am 
a  rule,  the  onset  is  abrupt,  with  sharp  pain  in  the  back  and  i^ymptamd  of 
irritation  in  the  course  of  the  nerves.     There  may  be  muscular  -  'ir 

paralysis  may  come  on  suddenly,  either  in  the  legs  alone  or  h*^  lie 

legs  and  arras.  In  isonie  instances  the  paralysis  develops  more  ulowlj  tnd 
\&  not  complete.  There  is  no  los*?  of  consciousness,  and  there  are  no  sigm 
of  cerebral  disturbance.  The  clinical  picture  naturally  varies  with  the  ^ilo 
of  the  haemorrhage.  If  in  the  lumbar  region,  the  k'gs  alone  are  inviilred* 
the  reflexes  may  be  abDiishcil,  and  the  action  of  the  bladder  and  rectum  m 
ijnpaired.  If  in  the  thoracic  region,  there  is  more  or  less  complete  paraplt^, 
the  retlexes  are  usually  retained,  and  there  are  signs  of  disturbance  m  tte 
thoracic  nerves,  such  as  girdle  sensations,  pains,  and  soineTimeH  eruplioo 
of  herpes*  In  the  cervical  region  the  arms  as  well  as  the  legs  may  In*  iuvuUtd; 
there  nmy  be  ditficulty  in  breattiing,  stilTnesti  of  the  niusclea  of  the  neck, 
and  occasionally  pupillary  symptoms. 

The  prognosis  depends  much  u^ion  the  cause  of  the  ha^n  '  •.  R^ 
covery  may  take  place  in  the  traumatic  cases,  and  in  those  d  d  with 

the  inf<^tious  diseases. 


6.    H^MORIUIAGE  INTO   THE    SPINAL   CORD ;    HjiMATOllYBLlA. 

Being  most  frequently  a  result  of  traumatism,  an  intraspinal  b  ;^ 

is  more  common  in  males^  and  during  the  active  perioil  of  life,  i  ..  ..avi! 
been  known  to  follow  cold  or  exposure;  it  occurs  also  in  tetanus  and  otliiBr 
convulsive  diseases,  and  hiemorrhage  may  be  associated  with  tumor-*,  with 
syringomyelia  or  myelitis.  A  direct  injury  to  the  spine,  however,  from 
blows  or  from  falls,  is  by  far  the  most  common  caus*^.  Thorbum  wbjs  among 
the  first  to  point  out  that  acute  flexures  of  the  neck,  often  without  attendaiit 
fracture  or  dislocjition  of  the  verLebne,  was  a  funn  of  atTident  that  mort 
commonly  preceded  these  ha?morrhages.  The  level  of  the  lesion,  for  ihi* 
reason,  is  most  frequently  in  the  lower  cervical  region,  Tvrelre  eaM»  af 
this  type  have  been  seen  during  the  past  few  years  in  HaUted's  senicc* 

Anatomical  Condition^ — ^I'he  extent  of  the  hiernorrhagc  may  vary  trtsm 
a  small  focal  extra va>ation  to  one  which  finds  its  way  in  columnar  fashioa 
a   considerable   distance    up   and    down   tlie   ei>rd.      The    '  firimaril* 

takes  place  into  the  gray  matter,  and  this  as  a  ride  sun  -i,  but  the 

surrounding  medullated  tracts  may  be  thinned  out  and  lac?enit«^.  In  a 
case  which  o<;cijrreil  at  the  Montreal  General  Hospital  under  VHlkina  tht 
haemorrhage  occupied  a  potiition  opposite  the  region  of  the  tifth  and  siitk 
cervical  nerves,  and  on  transverse  siiction  the  ci)rd  was  occupied  by  a  dark«red 
clot  measuring  1*3  by  5  mm,,  around  which  the  white  suUtanco  formed  a 
thin,  ragged  wall  The  clot  could  be  traced  upward  as  far  aa  Ibn  aeoood 
cervical,  and  do^-nward  as  far  as  the  fourth  thoracic  segment, 

S3niiptoma. — Usually  one  ^ide  of  the  cord  is  involved  much  more  tbaii 
the  other,  so  that  a  type  of  the  Brown-8equani  syndrome  im  very  eommottiy 
observed.  The  rv'mptoms  are  sudden  in  onset,  and  leave  th€  patient  witk 
hyperfesthesia  and  a  paralysis  which  lH*<H>nji^  spastic  and  i«  mrwi  ntarkiiil 
on  one  side,  while  anffisthesia.  chiefly  to  pain  and  temperature,  are  moa 
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marked  on  the  opposite  side  of  the  body.  Often  a  most  distressing  hyper- 
sesthesia,  usually  a  "pins  and  needles"  sensation,  may  be  present  for 
many  days,  but  there  is  rarely  any  acute  pain  of  the  radiating  or  root 
type.  As  haematomyelia  is  most  frequent  in  the  lower  cervical  region,  in 
addition  to  the  symptoms  just  mentioned  a  brachial  type  of  palsy  is  commonly 
seen,  with  flaccid  and  atrophic  paralysis  of  the  muscles  innervated  from 
the  lowest  cervical  and  first  thoracic  segments.  The  haemorrhage  may  occur 
in  segments  farther  down  the  cord,  the  lumbar  enlargement  being  affected 
next  in  frequency  to  the  lower  cervical.  The  segmental  level  of  the  paralysis 
necessarily  would  vary  accordingly. 

The  condition  may  prove  rapidly  fatal,  particularly  if  the  extravasation 
is  bilateral  and  extends  high  enough  in  the  cord  to  involve  the  centres  for 
the  diaphragm.  More  frequently  there  is  a  more  or  less  complete  recovery 
with  a  residual  palsy  of  the  upper  extremity  and  a  partial  anaesthesia,  corre- 
sponding to  the  level  of  the  lesion,  and  some  spasticity  of  the  leg. 

Diagnoiii. — The  diagnosis  of  the  traumatic  cases  is  comparatively  easy, 
and  it  is  important  to  recognize  them,  as  they  are  often  needlessly  subjected 
to  operation  under  the  belief  that  they  are  instances  of  acute  compression. 
The  residual  symptoms  in  old  cases  may  closely  simulate  those  seen  in  syringo- 
myelia. 

7.  Caisson  Disease  {Diver's  Paralysis;  Compressed  Air  Disease), 

This  remarkable  affection,  found  in  divers  and  in  workers  in  caissons,  is 
characterized  by  a  paraplegia,  more  rarely  a  general  palsy,  which  supervenes 
on  returning  from  the  compressed  atmosphere  to  the  surface. 

The  disease  has  been  carefully  studied  by  the  French  writers,  by  Leyden 
and  Schultze  in  Germany,  and  in  America  particularly  by  A.  H.  Smith. 
It  has  been  made  the  subject  of  a  special  monograph  by  Snell.  The  pressure 
must  be  more  than  that  of  three  atmospheres.  The  symptoms  are  especially 
apt  to  come  on  if  the  change  from  the  high  to  the  ordinary  atmospheric 
pressure  is  quickly  made.  They  may  supervene  immediately  on  leaving  the 
caisson,  or  they  may  be  delayed  for  several  hours.  Pains  of  the  most  atrocious 
character  about  the  knees,  elbows,  or  other  joints,  without  swelling,  as  a  rule, 
pain  and  swelling  in  the  muscles,  epigastric  pain,  and  vomiting  are  the  most 
common  symptoms.  Headache,  giddiness,  and  paralysis  are  less  frequent. 
Paraplegia  occurred  in  15  per  cent  of  Dr.  Smith's  cases  and  in  61  per  cent 
of  the  St.  Louis  cases.  Monoplegia  and  hemiplegia  are  rare.  In  the  most 
extreme  instances  the  attacks  resemble  apoplexy ;  the  patient  rapidly  becomes 
comatose  and  death  occurs  in  a  few  hours.  In  the  case  of  paraplegia  the 
outlook  is  usually  good,  and  the  paralysis  may  pass  off  in  a  day,  or  may  con- 
tinue for  several  weeks  or  even  for  months. 

The  explanation  of  this  condition  is  by  no  means  satisfactory.  Several 
careful  autopsies  have  been  made.  In  Leyden's  case  death  occurred  on  the 
fifteenth  day,  and  in  the  thoracic  portion  of  the  cord  there  were  numerous 
foci  of  haemorrhages  and  signs  of  an  acute  myelitis.  In  Schultze's  case  death 
occurred  in  two  and  a  half  months,  and  a  disseminated  myelitis  was  found  in 
the  thoracic  region.  In  both  eases  there  were  fissures,  and  appearances  as  if 
tissue  had  been  lacerate<l.  In  a  case  examined  on  the  third  day  (Ziegler's 
Beitrage,  1892)  this  condition  of  fissuring  and  laceration  was  found.     It  has 
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been  suggested  that  the  symptoms  are  due  to  the  liberation  in  the  spinal  ooid 
of  bubbles  of  nitrogen  which  have  been  absorbed  by  the  blood  under  the  high 
pressure^  and  the  condition  found  at  the  autopsies  just  referred  to  is  hdd  to 
favor  this  view. 

Death  is  rare;  it  occurred  in  12  of  76  cases  at  the  St.  Lonis  bridge,  in 
3  of  the  110  cases  at  the  Brookl3m  bridge.  In  the  important  work  on  the 
Firth  of  Forth  bridge  and  the  Blackwell  tunnel  there  were  no  fatalities  from 
this  cause. 

The  most  successful  treatment  is  recompression.  A  medical  air  lock  should 
be  provided  at  the  works,  well  heated  and  filled  with  bunks,  etc.  The  recom- 
pression stops  the  pain  and  relieves  the  symptoms.     Morphia  may  be  required. 

m.    OOMPBESSION   OF   THE   SPINAL   OOBD. 

(Compression  Myelitis.) 

Definition. — Interruption  of  the  functions  of  the  cord  by  slow  compression. 

Etiology. — Caries  of  the  spine,  new  growths,  aneurism,  and  parasites  are 
the  important  causes  of  slow  compression.  Caries,  or  Pott's  disease,  as  it  is 
usually  called,  after  the  surgeon  who  first  described  it,  is  in  the  great  majoritr 
of  instances  a  tuberculous  affection.  In  a  few  cases  it  is  due  to  syphilis  and 
occasionally  to  extension  of  disease  from  the  pharynx.  It  is  most  common  in 
early  life,  but  may  occur  after  middle  age.  It  follows  trauma  in  a  few  cases. 
Compression  occasionally  results  from  aneurism  of  the  thoracic  aorta  or  the 
abdominal  aorta,  in  the  neighborhood  of  the  coeliac  axis.  Malignant  growths 
frequently  cause  a  compression  paraplegia.  A  retroperitoneal  sarcoma  or 
the  lymphadenomatous  growths  of  Hodgkin's  disease  may  invade  the  vertebrm. 
More  commonly,  however,  the  involvement  is  secondary  to  scirrhus  of  the 
breast.  Of  parasites,  the  echinococcus  and  the  cysticercus  occasionally  occur 
in  the  spinal  canal. 

Symptoms. — These  may  be  considered  as  they  affect  the  bones,  the  nerve?, 
and  the  cord. 

(1)  Vertebral. — In  malignant  diseases  and  in  aneurism,  erosion  of  the 
bodies  may  take  place  without  producing  any  deformity  of  the  spine.  Fatal 
haemorrhage  may  follow  erosion  of  the  vertebral  artery.  In  caries,  on  the 
other  hand,  it  is  the  rule  to  find  more  or  less  deformity,  amounting  often  to 
angular  curvature.  The  compression  of  the  cord,  however,  is  rarely  if  ever 
the  direct  result  of  this  bony  kyphosis  but  is  due  to  the  thickening  of  the  dura 
and  the  presence  of  caseous  and  inflammatory  products  between  this  mem- 
brane and  the  bodies  of  the  diseased  vertebrae.  The  spinous  processes  of  the 
affected  vertebrae  are  tender  on  pressure,  and  pain  follows  jarring  movement* 
or  twisting  of  the  spine.  There  may  be  extensive  tuberculous  disease  without 
much  deformity,  particularly  in  the  cervical  region.  In  the  case  of  aneurism 
or  tumor  pain  is  a  constant  and  agonizing  feature. 

(2)  Nerve-root  Symptoms. — These  result  from  compression  of  the  nerve 
roots  as  they  pass  out  between  the  vertebrae.  In  caries,  even  when  the  disease 
is  extensive  and  the  deformity  great,  radiating  pains  from  compression  involve- 
ment of  the  roots  are  rare.  Pains  are  more  common  in  cancer  of  the  spine 
secondary  to  that  of  the  breast,  and  in  such  cases  may  be  agonizing.    There 
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may  be  acutely  painful  areas— the  ance^thesin  dolorosa — in  regions  of  the  skin 
which  are  ana?sthetic  to  tactile  and  painful  impressions.  Trophic  disturb- 
ances may  occur,  particularly  herpes.  Pressure  oo  the  ventral  roots  may  give 
rise  to  wasting  of  the  muscles  supplied  by  the  affected  nerves.  This  is  most 
noticeable  in  disease  of  the  cervical  or  lumbar  regions, 

(3)  Cord  Symptoms. — (a)  Cervical  Region, — Not  infrequently  the  caries 
is  high  up  between  the  axis  and  tlie  atlas  or  between  the  latter  and  the  oc- 
cipital bone.  In  suc^h  instances  a  retropharyngeal  abscess  may  be  present^ 
giving  rise  to  difficulty  in  swallowing.  There  may  be  spasm  of  the  cervical 
muscles,  the  head  may  be  fixed,  and  raoyements  may  either  I>e  im^wssible 
or  cause  great  pain.  In  a  case  of  this  kind  in  the  Montreal  General  Hos- 
pital movement  was  liable  to  be  followed  by  transient,  instantaneous  paraly- 
%\s  of  all  four  extremities,  owing  to  compression  of  the  cord.  In  one  of  the^ 
attacks  the  patient  died. 

In  the  lower  cervical  region  there  may  be  signs  of  interference  with  the 
cilio-spinal  centre  and  dilatation  of  the  pupils.  Occasionally  there  is  flushing 
of  the  face  and  ear  of  one  side  or  unilateral  sweating.  Deformity  is  not 
so  common,  but  healing  may  take  place  with  the  production  of  a  callus 
of  enonnous  breadth,  with  complete  rigidity  of  the  neck, 

(b)  Thoracic  Region. — The  deformity  is  here  more  marked  and  pressure 
ptoms  are  more  common.     Tlie  time  of  onset  of  the  paralysis  varies 

much.  It  may  be  an  early  sj-mptora*  even  before  the  curvature  is 
manifest,  and  it  is  noteworthy  that  Pott  first  described  the  disease  that 
bears  his  name  as  "  a  palsy  of  the  lower  limbs  which  is  frequently  found 
Ui  accompany  a  curv^ature  of  the  spine.**  More  commonly  the  paralysis  is 
late,  occurring  many  months  after  the  curvature  has  developed.  The  para- 
plegia is  slow  in  its  develo|>ment ;  tiie  patient  at  first  feels  weak  in  the 
l^s  or  has  disturbance  of  sensation,  numbness,  tingling,  ptns  and  needles. 
The  girdle  sensation  may  be  marked,  or  severe  pains  in  the  course  of  the 
intercostal  nerves.  Motion  is,  as  a  rule,  more  quickly  lost  than  sensation. 
The  paraplegia  is  usually  of  the  spastic  type,  with  *?xaggeration  of  the  reflexes. 
Bastian^s  symptom — abolition  of  the  reflexes — is  rarely  met  with  in  compres- 
sion  from  caries  as  the  transverse  nature  of  the  lesion  is  rarely  complete.  The 
paraplegia  may  persist  for  months,  or  even  for  more  than  a  year,  and  recovery 
«tlll  be  possible. 

(c)  Lumbar  Region. — In  the  lower  dorsal  and  lumbar  regions  the  symp- 
6  are  practically  the  same,  but  the  sphincter  centres  are  involved  and 

the  reflexes  are  not  exaggerated, 

Diftfnotis. — Caries  is  by  far  the  ?nosl  frequent  cause  of  slow  compression 
of  the  cord,  and  when  there  are  external  signs  the  recognition  is  easy.  There 
are  cases  in  which  the  exudation  in  the  spinal  canal  between  the  dura  and 
Ihe  bone  leads  to  compression  before  there  are  any  signs  of  caries,  and  if 
the  root  symptoms  are  absent  it  may  be  extremely  difficult  to  arrive  at  a 
diagnoais.  Janeway  has  called  attention  to  persistent  lumbago  as  a  symptom 
of  importance  in  maskt^i  Pott's  disease,  particularly  after  injury.  Brown- 
Sifjoard  a  paralysis  is  more  common  in  tumor  and  in  injuries  than  in  caries. 
Pressure  on  the  nerve  roots,  too,  is  less  frequent  in  caries  than  in  malignant 
diaeaae.  The  cervical  form  of  pachymeningitis  also  produces  a  pressure 
paralyaia,  the  symptoms  of  which  have  already  been  detailed.    Pressure  from 
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secoiidar}^  carcinoma   is  naturally  suggested  when   spinal   symptom*  M 
within  a  few  years  after  an  operation  for  cancer  of  the  breast.     In  parip 
following  tumor  of  the  vertebra  sec^jndary  to  cancer  of  the  breai^t, 
the  erosion  of  the  spine  by  retroperitoneal  growths,  the  sutTering  it 
intense.     The  condition  has  been  well  termed  paraplegia  dotorom.     I 
seen  two  cases  in  which  the  breast  tumor  had  not  been  recognized. 

Treatment— In  compression  by  aneurism  or  metastatic  tumora  the  i 
dition  is  hopeless.  In  the  former  the  pains  are  often  not  very  ge?e_re,| 
in  the  latter  morphia  is  always  necessary.  On  the  other  hand,  compr 
by  caries  is  often  successfully  relieved  even  after  the  paralysis  haa 
for  a  long  period.  Wlien  caries  is  recognized  early,  rest  and  aupp 
the  spine  by  the  various  methods  now  used  by  surgeons  may  do  much  to 
prevent  the  onset  of  paraplegia.  When  paralysis  has  develoi>ed,  rest 
extension  gives  the  best  hope  of  recovery.  It  is  to  lye  remcmberod 
restoration  may  occur  after  compression  of  the  cord  has  lasted  for 
months^  or  even  more  than  a  year.  Cases  have  been  cured  by  recunib 
alone,  enforced  for  wei?ks  or  months;  the  extradural  and  inflaiiiii 
products  are  absorbed  and  tlie  caries  heals.  In  earlier  days  brilliant 
were  obtained  in  these  cases  by  suspension,  a  method  introduced  by  JJ 
Mitchell  in  18*i0,  and  pursued  with  remarkable  success  by  his  son.  Weir  Sfiti 
During  my  association  with  the  Infirmary  for  Nervous  Diseases  1  had  nn 
opportunities  of  witnessing  the  really  remarkable  etfects  of  pen^iil^t ! 
pension,  even  in  a|i|)arently  desperate  and  protracted  cases.  In  reoeDt  ynH 
the  suspension  metiiods  in  the  erect  posture  have  been  largely  sup 
by  those  of  hyperextension  during  recumbency  with  the  application  of  { 
jackets  to  hold  the  bcnly  and  spine  immovable  in  the  impnDved  po^it 
Forcible  correction  of  the  deformity  under  auiesthesia  as  advocated  bt  Ci 
is  not  to  be  recommended;  but  the  gentler  partial  eorrectioas,  perhtpij 
peated  several  times  with  a  few  wec»ks'  interval,  often  lead  to  a  rapid 
pearanee  of  paralyses  through  the  lessening  of  the  angular  deformity 
vertebra.  In  protracted  cases  after  these  methods  have  l>een  gi^-eii  i  i 
trial,  laminectomy  may  become  advisable,  and  has  in  many  instanccf  ^ 
successful  in  relieving  paralyses  when  bloodless  methods  have  failed. 

The  general  treatment  of  caries  is  that  of  tuberculosis — treA  iir«  j 
food,  cod-liver  oil,  and  arsenic. 


Lesioks  of  the  Cacda  Eqcixa  and  Conits  Medullavs* 

The  spinal   cord  extends  only  to  the  second  lumbar  vertebm.    la 
tumors,  and  caries  at  or  below  this  level  involve  not  the  cord  it^lf,  bttlj 
bundle  of  nerves  known   as  the  cauda  ajuina  and  the  terminal 
the  cord,  the  conus  meduUaris.     Much  attention  has  been  given  to 
of  this  part.     The  whole  subject  is  admirably  discussed  in  Thorbnni^ 
Fractures  and  dislocations  are  common  in  the  lumbo-saeral  region,! 
not  infrequently  involve  the  filaments  of  the  cauda  equina,  and 
the  nerves  are  often  entangled  in  the  cicatrix  of  a  spina  bifida. 

A  lesion  limited  to  the  conus  medullaris  is  rare.     A  myelitis  or  a  J 
haBmatomyelia  may   lie   limited  to  this  site  with  symptoms  refcrtbl* 
lesion  of  the  lowest  sacral  segments — anesthesia  over  the  buttocks, 
and  genitalia,  paralysis  of  the  levator  ani  and  the  vesical  and  anal 
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Such  a  focalized  lesion  has  been  known  to  follow  a  lumbar  puncture  made 
between  the  first  and  second  lumbar  vertebrae. 

In  a  fracture  or  dislocation  of  the  first  lumbar  vertebra  the  conus  medul- 
laris  may  be  compressed  together  with  the  lowest  sacral  nerves  given  off 
from  it.  It  is  rare,  however,  in  traumatic  cases  for  the  tip  of  the  cord  to 
suffer  injury  alone  without  simultaneous  involvement  of  the  nerve  roots  com- 
prising the  Cauda  equina  from  the  second  lumbar  down.  In  fracture  or 
dislocation  of  the  fifth  lumbar  vertebra  the  sacral  roots  may  alone  be  involved. 
Thus  in  a  case  which  I  have  reported  the  patient  fell  from  a  bridge  and 
had  paralysis  of  the  legs  and  of  the  bladder  and  rectum.  When  seen  sixteen 
years  after  the  injury,  there  was  slight  weakness,  with  wasting  of  the  left 
leg;  there  was  complete  loss  of  the  function  in  the  ano- vesical  and  genital 
centres,  and  anaesthesia  in  a  strip  at  the  back  part  of  the  thigh  (in  the 
distribution  of  the  small  sciatic),  and  of  the  perinseum,  scrotum,  and  penis. 
The  urethra  was  also  insensitive. 

It  is  sometimes  very  difficult  to  differentiate  between  a  lesion,  possibly 
at  the  first  lumbar  vertebra,  involving  the  lower  part  of  the  spinal  cord 
and  one  in  the  sacral  region  which  compromises  those  peripheral  nerves  of  the 
Cauda  equina  that  are  given  off  from  the  same  segment.  This  is  particu- 
larly so  in  the  case  of  tumors,  for  in  fractures  or  caries  there  may  be  some 
palpable  indication  of  the  seat  of  trouble.  In  cauda  equina  lesions,  however, 
pressure  upon  the  nerve  roots  is  supposed  to  affect  motion  much  more  markedly 
than  sensation,  and  this  discrepancy  may  be  helpful  since  in  the  cord  lesions 
themselves  the  motor  and  sensory  disturbances  are  more  apt  to  have  a  corre- 
spondingly segmental  distribution. 

The  table  and  figures  given  in  the  general  introduction  will  be  found 
useful  in  determining  the  nerve  fibres  and  segments  involved  in  these  cases 
of  injury  of  the  cauda  equina. 

IV.    TTJMOBS   OF   THE   SPINAL   OOBD  AND   ITS 
MEMBRANES. 

Morbid  Anatomy. — New  growths  may  develop  in  the  cord  or  in  its  mem- 
branes, or  may  extend  into  them  from  the  spine.  These  invading  growths 
are  the  more  common  and  have  been  touched  upon  in  a  previous  section. 
Here  the  primary  spinal  growths  only  will  be  considered. 

Schlesinger's  tabulation  in  1898  of  400  cases  shows  that  meningeal  tumors 
are  considerably  more  common  than  medullary  or  true  cord  tumors.  Solitary 
tubercles  are  by  far  the  most  frequent  medullary  growths.  The  meningeal 
tumors  may  be  either  intra-  or  extradural  and  the  intradural  sarcomata 
or  fibromata — it  is  often  difficult  to  tell  under  which  of  these  terms  they 
should  be  classified — are  by  far  the  most  common.  This  is  important  because 
these  particular  growths  remain  for  a  long  time  non-infiltrating  and  offer 
most  favorable  opportunities  for  surgical  treatment.  In  the  extradural  space 
echinococcus  cysts  are  in  some  countries  frequently  found.  They  are  usually 
multiple,  and  indeed,  most  of  the  other  forms  of  tumor  may  be  multiple.  A 
lipoma,  psammoma,  myxoma,  neuroma,  and  other  varieties  of  growth  may 
be  met  with.  Gummata  and  gliosarcomata  are  not  infrequent  and  usually 
involve  both  the  cord  and  the  meninges. 
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Tumors  are  more  commonly  situated  on  the  lateral  and  dorsal  surfaces 
of  the  cord,  but  there  is  no  level  of  the  spine  in  which  they  may  not  occur. 

The  eflfects  of  tumor  on  the  functions  of  the  cord  are  varied.  Slow  oom- 
pression  is  usually  produced  by  growths  external  to  the  cord,  and  it  is  remark- 
able what  a  high  grade  of  compression  the  cord  will  bear  withont  serious  inter- 
ference with  its  functions.  In  cases  of  prolonged  interruption  of  functioB 
ascending  and  descending  degenerations  occur.  Tumors  developing  within  the 
cord  may  lead  to  syringomyelia. 

Symptoms. — These  will  naturally  vary  a  good  deal  with  the  garment  in- 
volved and  with  the  degree  of  pressure  and  the  extent  of  implication  of  the 
nerve  roots.  Neuralgic  pains  which  persist  over  a  particular  territory,  and  a 
slowly  progressive  paralysis  which  may  at  first  suggest  a  Brown-Sequard 
syndrome,  should  always  make  one  suspect  a  spinal  growth. 

The  symptoms  of  the  commoner  intradural  tumors  are  as  follows :  Radiat- 
ing (root)  pains  from  the  level  of  the  lesion:  segmental  atrophy  from  preMUPf 
on  the  ventral  horns :  weakness  of  the  leg,  going  on  to  paralysis,  at  first  onlj 
on  the  side  occupied  by  the  growth,  and  due  to  pvramidal  tract  involvement ; 
sensory  disturbances  on  the  opposite  side,  first  affecting  pain  and  temperature 
sense :  with  increase  of  svmptoms  the  crossed  type  of  paralysis  is  lost  and  motor 
palsy  occurs  on  both  sides  with  great  increase  of  ret}exe:^:  even  in  advanced 
cases  the  sensory  paralysis  rarely  becomes  quite  complete,  since  some  tactual 
transmission  from  the  lower  sacral  segments  usually  persists :  spasmodic,  pain- 
ful, jerking  movements  of  the  lower  extremities  are  very  characteristic  of  the 
advanced  cases.  These  s\-mptoms  will  vary  naturally  with  the  character  of 
the  growth,  its  si^iental  level,  place  of  origin,  and  other  factors,  but  in  no 
other  disease  is  there  the  same  coincidence  of  a  gradual  compressioa  paraple^^ 
and  persistent  radiating  pain.  In  some  cases  pain  may  be  elieite<i  bj  deep 
pressure  alongside  the  spinous  processes  at  the  lerel  of  the  gr»>wth,  and  the 
patient,  by  sudden  exertion,  or  by  straining,  coughing,  or  sneezing,  may  greailj 
increase  it. 

Diigaosii. — When  ci>nstant  and  severe  n>n  pains  are  a5<?«v:ared  with  i 
progTes«>ive  paralysis,  the  d:agnor?is  may  be  easily  ma^i-e.  c\xr.es  may  ca:*-* 
identical  symptoms,  but  the  radiating  pain-i  Are  ra^r*?!;  :j*i  -^evi^re.  Cerrioii 
meningitis  simulates  tumor  very  oI«>seiy.  aiivi  :n  rvdi-.Ty  pr^-lTiojs  idestict: 
effects,  but  the  very  slow  pr^^^rres?  and  :he  biiiteral  <.  l-;ir:iv.*'rjr  fr^'ci  the  oats« 
may  be  su:!:c:ent  to  d:>rin^^i>h  it.  In  oh^rcio  rr:L:i>'^'er?e  zijei:n>  ihe  ?vTnt>- 
tonis,  acvorvling  to  G^^^^er^,  may  resemble  tur^^r  v^rv  ji^reij  izni  pre^i^n:  rad:- 
atiui:  pains,  a  <ens^  of  ci-'cstriction,  and  pr^^cTvss-.vr  rar:ily'>i>. 
too,  may  c'i^e  a  siniilir  picn:re.  A  rad.'-jruzi  ziaj  be  ::  La 
case  :h^^  vertebr^ie  arv  inrilmrei  by  the  jt:- Tr>^ 

The  nature  •"»:  :he  :uzi:r  caji  rurvlj  be  .z.:»:a*^:  ▼::*  t-v»::>;.^C-  With  t 
marked  >yph:l:r:o  history  i::ininia  niij  nar^rilij  :e  >:L>r*K:*fL  -r  wit*  c»*i- 
istin^  r-rt:7v.u'o:i>  disease,  a  s»:l::Ar7  r:::^r/.-r. 

Trcatseac — I:  :he  r«>s>:b:'.:Tj  ::  syrh   :::■:  Jiffj'^i'.c.  i<  rr«^<*»»i:  th*?  5>i:«?? 
:«*-j.*  i  be  £*.Tren  'In  larre  md  -zotvu^-ji.:   i-rses.      F^r  th*?  -^T«-f*f 


rains  *: :  *j.n :er- :m raii':  n  :s  sc-  mer.ni'fs  >:  nf  ••:  ij. .  Tarr-.ci-  a.-",  t  t  re 
cariterv :  ni-Trhia  is*  b.^wv^^rr.  :fte»i  necsfsc^irr  A  >;n>-*f^!^ril  jls  laevtawi J 
odfers  the  ocIt  h»:re  of  relief  in  oase  the  >*^-c  7^-*^^  •'  be  3j»'a-*T3<t:linf. 
DnrJLc  ihe  se^-ecreesi  T«4r^  since  H:rsley's  nrsr  rrilrait  :ceram>:a  -^boy  h«»» 
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been  numerous  cases  of  successful  extirpation  of  spinal  cord  tumors.  The 
intradural  fibrosarcomata  are  the  most  favorable  cases  and  complete  restora- 
tion of  function  in  the  cord  may  follow  the  removal  of  the  tumor.  In  the 
infiltrating  growths  the  nerve  roots  may  be  divided,  or,  as  has  been  suggested, 
even  the  cord  itself  sectioned  for  the  relief  of  the  agonizing  pain,  but  ultimate 
cure  is  hopeless  in  malignant  growths  of  this  character. 

V.    STBINGOIEYELIA. 

Definition. — ^A  gliomatous  new  growth  about  the  central  canal  of  the  spinal 
cord,  with  cavity  formation. 

Etiology  and  Morbid  Anatomy. — Syringomyelia  must  be  distinguished 
from  dilatation  of  the  central  canal — hydromyelus — slight  grades  of  which  are 
not  very  uncommon  either  as  a  congenital  condition  or  as  a  result  of  the 
pressure  of  tumors.  The  cavity  of  syringomyelia  has  a  variable  extent  in  the 
cord,  sometimes  running  the  entire  length,  but  in  many  cases  involving  only 
the  cervical  and  thoracic  regions  or  a  more  limited  area.  It  is  usually  in  the 
dorsal  portion  of  the  cord  and  may  extend  only  into  one  dorsal  comu.  The 
transverse  section  may  be  oval  or  circular  or  narrow  and  fissure-like.  It  varies 
at  different  levels.  The  condition  is  now  regarded  as  a  gliosis,  a  development 
of  embryonal  neurogliar  tissue  in  which  haemorrhage  or  degeneration  takes 
place  with  the  formation  of  cavities. 

Of  190  cases,  133  were  in  men,  57  in  women  (Schlesinger).  A  large 
majority  of  the  cases  begin  before  the  thirtieth  year.  The  disease  has  been 
met  with  in  three  members  of  the  same  family. 

Symptoms. — The  clinical  features  are  extremely  complex.  In  the  classical 
form  there  are  irregular  pains,  chiefiy  in  the  cervical  region ;  muscular  atrophy 
develops,  which  may  be  confined  to  the  arms,  or  sometimes  extends  to  the  legs. 
The  refiexes  are  increased  and  a  spastic  condition  develops  in  the  legs.  Ulti- 
mately the  clinical  picture  may  be  that  of  an  amyotrophic  lateral  sclerosis.  The 
tactile  sensation  is  usually  normal  and  the  muscular  sense  is  retained,  but  pain- 
ful and  thermic  sensations  are  not  recognized,  or  there  may  be  in  rare  instances 
complete  ansesthesia  of  the  skin  and  of  the  mucous  membranes  (Dejerine). 
This  combination  of  loss  of  painful  and  thermic  sensations  with  paralysis  of 
an  amyotrophic  type  is  characteristic,  but  not  pathognomonic  of  the  disease. 
The  special  senses  are  usually  intact  and  the  sphincters  uninvolved.  Trophic 
troubles  are  not  uncommon.  Owing  to  the  loss  of  the  pain  and  heat  sensations, 
the  patients  are  apt  to  injure  themselves.  Scoliosis  also  may  be  present  in 
these  cases.  The  loss  of  painful  and  thermic  impressions  is  due  to  the  fact 
that  these  pass  to  the  brain  in  the  peri-ependymal  gray  matter,  particularly 
that  portion  in  the  dorsal  roots,  which  is  almost  constantly  involved  in  syringo- 
myelia. The  tactile  sensation  is  retained  because  the  postero-lateral  columns 
are  uninvolved. 

Schlesinger,  in  his  monograph  (1895),  recognizes  the  following  types: 
(1)  With  the  classical  features  above  described,  which  may  begin  in  the 
cervical  or  lumbar  regions;  (2)  a  motor  type,  with  the  picture  of  an  amyo- 
trophic or  A  spastic  paralysis — the  sensation  may  be  undisturbed  for  years; 
(3)  with  predominant  sensory  features,  simulating  hysterical  hemiplegia,  or 
with  general  pain  and  temperature  ansBsthesia;  (4)  with  pronounced  trophic 
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disturbances — to  this  type  belong  the  cases  described  as  MoiTmn*s  diwmiw,  an 
affection  characterized  by  neuralgic  pains,  cutaneous  anssthesim,  and  paiwlfatf, 
destructive  whitlows;  and  (5)  the  tabetic  type,  either  a  combinatMHi  of  the 
symptoms  of  tabes  in  the  lower,  and  of  syringomyelia  in  the  upper  extremities, 
or  a  pure  tabetic  symptom-complex,  due  to  iuTasion  of  the  dorsal  Golmmis  bj 
the  gliosis  (Oppenheim).  Arthropathies  occur  in  about  10  per  cent  of  die 
cases, 

Diagnoait. — In  typical  cases  the  diagnosis  is  easy.  The  combination  of  an 
amyotrophic  paralysis,  the  picture  of  progressive  muscular  atrophy  of  the 
Aran-Duchenne  t^-pe,  with  retention  of  tactile  and  loss  of  thermic  and  painful 
sensation,  is  probably  pathognomonic  of  the  disease.  Of  affectioiis  with  which 
it  may  be  confounded,  anesthetic  leprosy  is  the  most  important,  ance  the 
anaesthesia  and  the  wasting  may  closely  simulate  it :  but.  as  a  rule,  in  kprosy 
trophic  changes  ai«  more  or  less  marked.  There  is  often  loss  of  phalanges 
and  ther^  is  no  characteristic  dissociation  of  smisory  impreai^ions. 

VL  ACUTE  mnsuns. 

Stiohfy. — ^Acute  myelitis  results  from  many  cao^es,  and  maj  aifect  the 
cord  in  a  limited  or  e^Ltended  portion — the  cray  sianer  ehiedj.  or  the  giav 
and  white  matter  u^gecher.  It  is  met  with :  •  i »  As  an  inde^Kndeiu  affectioD 
following  ejqpvksuiv  to  cold,  or  exertion,  azad  l<*iiag  to  rapsd  kiss  of  power 
with  the  symptoms  of  an  acute  a?cendii^  pcir^ily?^  i  9  i  As  a  sieqnei  of  the 
infect:<ms  diseases^  such  as  sciall-wuL  typc^Ti^!^  =>easo«es.  aai  £^x>£>r7^uea.  <  n  A« 
a  r^fsult  of  trauEcatisci.  e::ber  fraccinf  ^fcf  :be  >ccz»*  -iw  tvsx  sier^;^  mosculir 
etfort.  ConiLH£s%>ion  wiibk>:i;  fia«:irv  eat  poJ^ce  ii.  ztsz  liis  is  rai«L  Acute 
Bsyvvuisw  fv>r  izkf^annre.  svarvety  *▼«•  f-x*»wi  nLwAj  Aa:ioa*ia.  «  c  i  In  dis«sts« 
I'kf  :he  x^Cfc-s  ,^f  :be  >c.=se^  e::b*-r  v*ri»*>  vTt  :4Zi:ifr.     Tb^  i^  &  3»>r«^  <*>3rjiK«i  can* 

%iif«fe?^f  vf  :>je  v-vri  ::?<c'l:.  >sv:c:  *>  nzi»:rs  iZii  >77iL:l:s.  jr  zjxr  '-arrer,  either  in 
*?sv.v la: >.■»£:  w.ii  jri^ziz::^:*^  :z.  wt:>:-i  .'ife  ::  j5  :L*sia^7  ^  -*-*  ^.aziif ^^^Ation ;  or 
::  zulT  ::lI«:w  w.iiix  4  j^far  .t  -etjitiTf^c:  z:«ii:i^^  *i  riti  zczziazj  a*«cx«L 

Mm  lid  inf— J. — Ir  AvaliLwi  A^-^itf  n  -»1  r^  i*^c.tx  vri-c^  axkd  graj 
jLiHrr.  IS  zi»K  w::i  xfTtfr  MXjhiC:  :r  lz.  M:i^i  :rminiri^:iL^  "±1*  c<c»rc  is  >woii€n, 
:2!e  rcA  •j::;»fi'C^£.  *?•;  .r'Cfco^rfcoif  r-va.:  -^  ^^ln:*:*-.   oi£   ra  :2i:u«L2ir  ii>e  mem* 

icXZ*;  XZ  a1t3>jC  i-^*»f!i:  HAZiriL.  TIJ.-  -f-HJUTt:.      ll    ♦^•j^    l^iOfc**  rriaSiS,  Ctt  f«CtlOD 
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Histologically  the  nerve  fibres  are  much  swollen  and  irregularly  distorted, 
the  axis-cylinders  are  beaded,  the  myelin  droplets  are  abundant,  and  the 
laminated  bodies  known  as  corpora  amylacea  may  be  seen.  Granular  fatty 
cells  are  also  numerous  and  there  may  be  leucocytes  and  red  blood-corpuscles. 
Changes  in  the  blood-vessels  are  striking;  the  smaller  veins  are  distended  and 
may  show  varicosities.  The  perivascular  lymph  spaces  contain  numerous  leu- 
cocytes, and  the  smaller  arteries  themselves  are  frequently  the  seat  of  hyaline 
thrombi.  The  ganglion  cells  are  swollen  and  irregular  in  outline,  the  proto- 
plasm is  extremely  granular  and  vacuolated,  and  the  nuclei,  though  usually 
invisible,  may  show  signs  of  division,  and  the  processes  of  the  cells  are  not  seen. 

In  cases  which  persist  for  some  time  we  have  an  opportunity  of  seeing 
the  later  stages  of  acute  myelitis.  The  acute,  inflammatory,  hyperaemic  or 
red  softening  is  succeeded  by  stages  in  which  the  affected  area  becomes 
more  yellow  from  gradual  alteration  of  the  blood-pigment,  and  finally  white 
in  color  from  the  advancing  fatty  degeneration.  In  cases  of  compression 
myelitis,  a  sclerosis  may  gradually  be  produced  with  the  anatomical  picture 
of  a  chronic  diffuse  myelitis. 

Symptoms. — (a)  Acutb  Diffuse  Myelitis. — This  form  may  follow  ex- 
posure to  cold,  or  occurs  in  connection  with  syphilis  or  one  of  the  infectious 
diseases,  or  is  seen  in  a  typical  manner  in  the  extension  from  injuries  or 
from  tumor.  The  onset,  though  scarcely  so  abrupt  as  in  haemorrhage,  may 
be  sudden;  a  person  may  be  attacked  on  the  street  and  have  difficulty  in 
getting  home.  In  some  instances,  the  onset  is  preceded  by  pains  in  the 
legs  or  back,  or  a  girdle  sensation  is  present.  It  may  be  marked  by  chills, 
occasionally  by  convulsions;  fever  is  usually  present  from  the  beginning — 
at  first  sight,  but  subsequently  it  may  become  high. 

The  motor  functions  are  rapidly  lost,  sometimes  as  quickly  as  in  Landry's 
ascending  paralysis.  The  paraplegia  may  be  complete,  and,  if  the  myelitis 
extends  to  the  cervical  region,  there  may  be  impairment  of  motion,  and 
ultimately  complete  loss  of  power  in  the  upper  extremities  as  well.  The 
sensation  is  lost,  but  there  may  at  first  be  hypersesthesia.  The  reflexes  in 
the  initial  stage  are  increased,  but  in  acute  central  myelitis,  unless  limited 
in  extent  to  the  thoracic  and  cervical  regions,  the  reflexes  are  usually  abolished. 
The  rectum  and  bladder  are  paralyzed.  Trophic  disturbances  are  marked; 
the  muscles  waste  rapidly;  the  skin  is  often  congested,  and  there  may  be 
localized  sweating.  The  temperature  of  the  affected  limbs  may  be  lowered. 
Acute  bed-sores  may  develop  over  the  sacrum  or  on  the  heels,  and  sometimes 
a  multiple  arthritis  is  present.  In  these  acute  cases  the  general  symptoms 
become  greatly  aggravated,  the  pulse  is  rapid,  the  tongue  becomes  dry;  there 
is  delirium,  the  fever  increases,  and  may  reach  107®  or  108**. 

The  course  of  the  disease  is  variable.  In  very  acute  cases  death  follows 
in  from  five  to  ten  days.  The  cases  following  the  infectious  diseases,  par- 
ticularly the  fevers  and  sometimes  syphilis,  may  run  a  milder  course. 

The  diagnosis  of  this  variety  of  acute  myelitis  is  rarely  difficult.  In 
common  with  the  acute  ascending  paralysis  of  Landry,  and  with  certain 
cases  of  multiple  neuritis,  it  presents  a  rapid  and  progressive  motor  paraly- 
sis. From  the  former  it  is  distinguished  by  the  more  marked  involvement 
of  sensation,  the  trophic  disturbances,  the  paralysis  of  bladder  and  rectum, 
the  rapid  wasting,  the  electrical  changes,  and  the  fever.  From  acute  cases 
61' 
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of  multiple  neuritis  it  may  be  more  difficult  to  distinguish,  ai 
features  in  these  cases  may  be  markefl,  though  there  is  rarely,  if  efer»  in 
multiple  neuritis  complete  ansesthesia;  the  wasting,  moreover,  is  more 
in  myelitis.     The  bladder  and  rectum  are  rarely  involved — though 
ceptional  cases  they  may  be — and,  most  important  of  all,  the  trophic 
the  development  of  bulljs,  bed-sores,  etc.,  are  not  seen  in  multiple 

(b)  Acute  Tuansversk  Myelitis. — The  symptoms  naturally  differ  wiA 
the  situation  of  the  lesiom 

(1)  Acute  transverse  myelitis  in  the  thoracic  region,  the  most  oonuoit 
situation,  produces  a  very  characteristic  picture.  The  symptoms  of 
are  variable.  There  may  Iji*  initial  pains  or  numbness  and  tingling 
legs.  The  paralysis  may  set  in  quickly  and  become  complete  witb 
few  days;  but  more  commonly  it  is  preceded  for  a  day  or  two  by 
of  pain,  heaviness,  and  dragging  in  the  logs.  The  paralysis  of  tlie 
limbs  is  usunlly  complete,  and  if  at  the  level,  say,  of  the  sixth  thorKlf 
vertebra,  the  abdominal  muscles  are  involved.  Sensation  may  be 
or  completely  lost.  At  the  onset  there  may  be  numbness,  tingling,  or  i 
hypera^sthesia  in  the  legs.  At  the  level  of  the  lesion  there  is  often  a  ; 
hypersesthesia,  which  is  discovered  by  passing  a  test-tube  containing . 
water  along  the  spine,  when  the  sensation  i>f  wamith  changes  to 
actual  pain.  A  girdle  sensation  may  occur  early,  and  when  the  lea?ion 
this  situation  it  is  usually  felt  between  the  ensiform  and  umbilical 
The  reflex  functions  are  variabk*.  There  may  at  tirst  be  abolition  of  ' 
reilexes;  subsequently,  those  wliich  pass  through  the  segments  lower  than  tki 
one  atlectt^d,  may  be  exaggerated  and  the  leg**  may  take  on  a  condition  of  s^pisbf 
rigidity.  Jt  does  not  always  happen,  however,  that  the  rellexes  are  in 
here,  for  in  a  total  transverse  lesion  of  the  cord,  they  are  usually  entin?hf  I 
as  first  pointed  out  by  Bastian.  That  this  is  not  due  to  the  preliminary  i 
is  shown  by  tbe  fact  that  the  aliolition  of  the  rellexes  may  be  permanent 
muscles  becx)me  extremely  flabby,  waste,  and  lose  their  faradic  excitability^  I 
the  sphincters  lose  their  tone.  The  temyjerature  of  the  paralyzed  limbs  is  ^ 
able.  It  may  at  first  rise,  then  fall  and  become  subnormal,  Ix^sions  of  the  I 
are  not  uiieoiumon,  and  bed-sores  are  apt  to  form.  There  is  at  first  retentia 
urine  aod  subsequently  spastic  incontinence.  If  the  lumbar  centn*  %rt\ 
volved,  there  are  from  the  outset  vesical  s>'mptoms.  The  urine  is  alkaUneo 
reaction  and  may  rapidly  become  ammoniacal.  The  bowels  are  *  congtipi*wl 
and  there  is  usually  incoutinence  of  the  fax;es.  8ome  ^Titers  attribute  tbe< 
titis  associated  with  transverse  myelitis  to  disturl>ed  trophic  influeiice. 

The  course  of  complete  transverse  myelitis  depends  a  good  deal 
cause.    Death  may  result  from  extension.    Segments  of  the  conl  may  be  i 
pletely  and  |>ermanently  destroyed,  in  which  case  there  is  persistent 
The  pyramidal  fibres  below  the  lesion  undergo  the  secondary  degeneTBikitl 
there  is  an  ascending  rlegeneration  of  the  dorsal  median  columns.    Ml 
lower  segments  of  the  cord  are  involved  the  legs  may  remain  flaccid.    Iiii 
instances  a  transverse  myelitis  of  the  thoracic  region  involves  the  ventral  I 
above  and  below  the  lesion,  prnducing  flaccidity  of  the  muscles,  with  «wWf^ 
fibrillar   ttmt Tactions,   and   the   reaction  of   degeneration.      More  comn 
however,  in  the  cases  which  last  many  months  there  is  more  or  le*»  rifilit! 
the  muscles  with  spasm  or  persistent  contraction  of  the  flexors  of  the  1 
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(2)  Transverse  Myelitis  of  the  Cervical  Region, — If  the  lesion  is  at  the 
level  of  the  sixth  or  seventh  eervical  nerves,  there  is  paralysis  of  the  upper 
extremities,  more  or  less  complete,  sometimes  sparing  the  muscles  of  the 
shoulder.  Gradually  there  is  loss  of  sensation.  The  paralysis  is  usually  com- 
plete below  the  point  of  lesion,  but  there  are  rare  instances  in  which  the  arms 
only  are  affected,  the  so-called  cervical  paraplegia.  In  addition  to  the  symp- 
toms already  mentioi^ed  there  are  several  which  are  more  characteristic  of 
transverse  myelitis  in  the  cervical  region,  such  as  the  occurrence  of  vomiting, 
hiccough,  and  slow  pulse,  which  may  sink  to  20  or  30,  pupillary  changes — 
myosis — sometimes  attacks  of  dysphagia,  dyspnoea,  or  syncope. 

Treatment  of  Acute  Hyeliti8.^-In  the  rapidly  developing  form  due  either 
to  a  diffuse  inflammation  in  the  gray  matter  or  to  transverse  myelitis,  the 
important  measures  are  scrupulous  cleanliness,  care  and  watchfulness  in 
guarding  against  bed-sores,  the  avoidance  of  cystitis,  either  by  systematic 
catheterization  or,  if  there  is  incontinence,  by  a  carefully  adjusted  bed  urinal, 
or  the  use  of  antiseptic  cotton-wool  repeatedly  changed.  In  an  acute  onset 
in  a  healthy  subject  the  spine  may  be  cupped.  Counter-irritation  is  of  doubt- 
ful advantage.  Chapman's  ice-bag  is  sometimes  useful.  No  drugs  have  the 
slightest  influence  upon  an  acute  myelitis,  and  even  in  subjects  with  well- 
marked  syphilis  neither  mercury  nor  iodide  of  potassium  is  curative.  Tonic 
remedies,  such  as  quinine,  arsenic,  and  strychnia,  may  be  used  in  the  later 
stages.  When  the  muscles  have  wasted,  massage  is  beneficial  in  maintaining 
their  nutrition.  Electricity  should  not  be  used  in  the  early  stages  of  myelitis. 
It  is  of  no  value  in  the  transverse  myelitis  in  the  thoracic  region  with  retention 
of  the  nutrition  in  the  muscles  of  the  leg. 


R   DIFFITSE  AND  FOCAL  DISEASES  OF  THE  BRAIN. 

I.    TOPICAL   DLA^GNOSIS. 

Only  certain  regions  of  the  brain  give  localizing  symptoms.  These  are  the 
cortical  motor  centres  and  the  associated  sensory  centres,  the  speech  centres, 
the  centres  for  the  special  senses,  and  the  tracts  which  connect  these  cortical 
areas  with  each  other  and  with  other  parts  of  the  nervous  system. 

The  following  is  a  brief  summary  of  the  effects  of  lesions  from  the  cortex 
to  the  spinal  cord : 

1.  The  Cerebral  Cortex. — (a)  Destructive  lesions  of  the  motor  cortex  cause 
paralysis  in  the  muscles  of  the  opposite  side  of  the  body.  The  paralysis  is  at 
first  fiaccid,  but  the  spastic  condition  subsequently  develops.  The  extent  of 
the  paralysis  depends  upon  that  of  the  lesion.  It  is  apt  to  be  limited  to  the 
muscles  of  the  head  or  of  an  extremity,  giving  rise  to  the  cerebral  monoplegias. 
One  group  of  muscles  may  be  much  more  affected  than  others,  especially  in 
lesions  of  the  highly  differentiated  area  for  the  upper  extremity.  It  is  im- 
comnion  to  find  all  the  muscle  groups  of  an  extremity  equally  involved  in 
cortical  monoplegia.  Very  rarely  through  small  bilaterally  symmetrical  lesions 
monoplegia  of  the  tongue  may  result  without  paralysis  of  the  face.  A  lesion 
may  involve  centres  lying  close  together  or  overlapping  one  another,  thus  pro- 
ducing associated  monoplegias— e.  g.,  paralysis  of  the  face  and  arm,  or  of  the 
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arm  and  leg,  but  not  o(  the  face  and  leg  without  involvement  of  the  ann. 
Very  rarely  the  whole  motor  cortex  is  involved,  causing  paralysis  of  the  oppOhiif 
aide — cortical  hemiplegia.  Usually  in  such  instances  there  is  marked  rocorerr, 
so  that  only  a  monoplegia  persists. 

Adjoining  and  posterior  to  the  motor  area  is  believed  to  be  the  regia 
the  cortex  in  which  the  impulses  concerned  in  general  bodily  sensation  (cutl 
ous  sensibility,  muscle  sense,  visceral  sensations)  first  arrive  (the  scmi^tl 
area).     Combined  with  the  muscular  weakness  there  is  usually  some  i 
ance  of  sensations,  particularly  of  those  of  the  muscular  sense.     In  U 
the  superior  parietal  lobe  the  stereognostic  sense  is  very  often  affected, 
example,  when  a  coin  or  a  knife  is  placed  in  the  hand  of  the  affected  limlv] 
patient^a  eyes  being  closed,  it  is  not  recognized,  owing  to  inappreciatio 
the  form  and  consistence  of  the  object,  and  this  even  though  the  sVigh 
tactile  stimulus  applied  to  the  fingers  or  surface  of  the  hand  is  felt  and  ; 
be  correctly  localized.     The  sense  of  touch,  pain,  and  temperature  maj 
lowered,  but  usually  not  markedly  unless  the  superior  and  inferior 
lobules  are  involved  in  subcortical  lesions,     Panesthesias  and  vaso-motor  di> 
turbances  are  common  accompaniments  of  paralyses  of  cortical  origin* 

(b)   Irritative  ieswns  cause  localized  spasms  as  described  on  page 
The  most  varied  muscle  groups  corresponding  to  particular  movement 
may  be  picked  out.    If  the  irritation  be  sudden  and  severe,  typical  aita 
Jacksonian  epilepsy  may  occur.     These  convulsions  are  often  preceded 
accompanied  by  subjective  sensory  impressions.    Tingling  or  pain,  or  a 
of  motion  in  the  part,  is  often  the  signal  symptom  (Seguin),  and  is  of  j 
importance  in  determining  the  seat  of  the  lesion. 

Lesions  are  often  both  destructive  and  irritative,  and  we  then  hare  i 
binations  of  the  symptoms  produced  by  each,     For  instance,  certain 
may  be  paralyzed,  and  those  representai  near  them  in  the  cortex  may  be  I 
seat  of  localized  convulsions,  or  the  paralyzed  limb  itself  may  be  at 
subject  to  convulsive  spasms,  or  muscles  which  have  been  convulsed  mav  I 
come  paralyzed.     The  close  observation  of  the  sequence  of  the  symptomll 
such  cases  often  makes  it  possible  to  trace  the  progress  of  a  lesion  invotH 
the  motor  cortex.    In  these  cases  the  most  frequent  cause  is  a  developing  1 
though  sometimes  local  thickenings  of  the  membranes  of  the  brain,  soiiD  I 
BcesseSj  minute  haemorrhages,  or  fragments  of  a  fractured  skull  mu;&t  bt  Wi 
responsible. 

In  another  section  lesions  involving  the  centres  for  the  special 
considered,  and  we  shall  simply  refer  to  them  here.  The  aymptoms 
by  lesions  of  the  s|>eech  centres  will  Ije  described  under  aphasia,  and  i|( 
only  net?essary  to  note  here  the  near  situation  of  the  motor  speech  area  (I 
centre)  in  the  left  inferior  frontal  convolution  to  the  centres  for  the  fact  i 
tongue  on  that  side,  and  tlie  nearness  of  the  supposed  centre  for  wnti]l{  •• 
that  of  the  hand  and  arm,  and  to  state  that  motor  aphasia  is  often  iMOOfld 
with  paralysis  of  the  right  side  of  the  face  and  the  right  arm.  AeooiD|ia^^ 
the  paralysis,  following  a  Jacksonian  fit,  of  the  right  face  or  arm  thertiiOTi 
a  transient  motor  aphasia, 

According  to  Flechsig,  the  sensori -motor  centres  are  limited  to 
circumscribed  areas  in  the  cortex,  which  differ  from  other  portions  in  thatl 
are  provided  with  projection  fibres  which  connect  them  with  lower 
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The  remaining  areas  of  the  cortex,  amounting,  he  believes,  to  about  two-thirds 
of  the  whole,  are  devoid  of  projection  fibres  and  are  concerned  entirely  in 
associative  activities.  These  latter  areas,  the  "  association  centres  "  of  Flech- 
sig,  are  three  in  number:  (1)  The  anterior  associjation  centre,  including  the 
whole  of  the  frontal  lobe  in  front  of  the  somaesthetic  area;  (2)  the  middle 
association  centre,  corresponding  to  the  cortex  of  the  island  of  fieil;  and  (3) 
the  large,  posterior  association  centre,  including  the  prsecuneus,  the  superior 
and  inferior  parietal  lobules,  the  supramarginal  and  angular  gyri,  and  the 
whole  of  the  temporal  and  occipital  lobes  except  the  auditory  and  visual  sen* 
sory  areas. 

Flechsig  attributes  the  higher  psychic  functions,  especially  those  connected 
with  the  personality  of  the  individual,  to  the  anterior  association  centres,  while 
the  intellectual  activities  which  have  to  do  with  knowledge  of  {he  external 
world  he  believes  correspond  to  the  functions  of  the  large  posterior  association 
centre.  Whether  these  views  be  true,  and,  if  so,  in  how  far  they  may  be  applied 
practically  in  the  localization  of  diseases,  especially  of  the  mind,  the  future 
has  to  decide. 

2.  Centrum  Semiovale. — ^Lesions  in  this  part  may  involve  either  projection 
fibres  (motor  or  sensory)  or  association  fibres.  If  involvement  of  the  motor 
path  cause  paralysis,  this  has  the  distribution  of  a  cortical  palsy  when  the 
lesion  is  near  the  cortex,  and  of  a  paralysis  due  to  a  lesion  of  the  internal 
capsule  when  it  is  near  that  region.  These  lesions  of  the  motor  fibres  may 
be  associated  with  symptoms  due  to  interruption  in  the  other  systems  of  fibres 
running  in  the  centrum  semiovale ;  there  may  be  sensory  disturbances — ^hemi- 
ansesthesia  and  hemianopia — and  if  the  lesion  is  in  the  left  hemisphere  one 
of  the  different  forms  of  aphasia  may  accompany  the  paralysis. 

3.  Corpus  Callosum. — ^This  may  be  congenitally  absent  without  sjrmptoms. 
An  acute  lesion  involving  a  large  portion  of  the  corpus  callosum  may,  how- 
ever, yield  symptoms  suggestive  of  its  localization  in  this  region.  In  the  case 
recorded  by  Reinhard,  in  which  the  situation  of  the  lesion  was  suspected  ante 
mortem,  there  was  a  disturbance  of  equilibration  (without  vertigo)  and  of 
the  synergetic  movements  of  both  halves  of  the  body.  The  autopsy  revealed 
a  gliosarcoma  which  had  destroyed  the  posterior  three-fourths  of  the  corpus 
callosum.  In  Bristowe's  4  cases  there  existed,  as  symptoms  common  to  all, 
pain  in  the  head  and  partial  or  complete  hemiplegia,  with  gradual  extension 
of  the  paralysis  to  the  opposite  side  of  the  body.  Toward  the  end  of  life  there 
was  disturbance  of  speech,  diflBculty  in  deglutition,  incontinence  of  urine  and 
fsBces,  and  dementia.  Here  the  symptoms  have  in  them  nothing  that  can  be 
looked  upon  as  pathognomonic ;  indeed,  many  of  the  phenomena  were  doubtless 
dependent  upon  involvement  of  the  projection  and  association  fibres  of  the 
centrum  semiovale. 

In  animals  in  which  the  corpus  callosum  has  been  cut  experimentally  pro- 
gressive emaciation  has  been  mentioned  as  a  characteristic  phenomenon. 

4.  Internal  Capsule  (Fig.  4). — Through  this  pass  within  a  rather  narrow 
area  all,  or  nearly  all,  of  the  projection  fibres  (both  motor  and  sensory)  which 
are  connected  with  the  cerebral  cortex.  It  is  divided  into  an  anterior  limb,  a 
knee,  and  a  posterior  limb,  the  latter  consisting  of  a  thalamo-lenticular  por- 
tion (its  anterior  two-thirds)  and  a  retro-lenticular  portion  (its  posterior 
third).    In  considering  the  effects  of  a  given  focal  lesion  involving  the  fibres 
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of  the  internal  capsule,  it  is  not  to  be  forgotten  that  the  relations  of  the  ^ 
limbs  of  the  capsule  to  one  another  and  to  the  knee  vary  considerably  in 
ferent  horizontal  planes.  Much  of  the  confusion  in  the  bibliographj  la' 
pendent  upon  neglect  to  describe  the  horizontal  level  of  the  lesion,  as 
its  situation  in  an  antero-posterior  direction.  The  principal  bundle 
through  the  anterior  limb  of  the  capsule  is  that  which  connects  the  frontal 
and  the  medial  bundle  in  the  base  of  the  peduncle  (cms)  with  the  n^ 
the  pons.  These  fibres  are  centrifugal,  and  innervate  chiefly  the  lower 
nuclei  governing  bilaterally  innervated  muscles,  especially  those  of  the 
head,  neck,  and  probably  those  of  tbe  mouth,  tongue,  and  larynx.  In 
horizontal  planes  these  fibres  are  situated  near  the  knee  of  the  capsule. 
the  region  of  the  knee  of  the  capsule  which  transmits  especially  the  fibrw  pt»^ 
ing  from  the  cerebral  cortex  to  tbe  nuclei  of  the  facial,  hypoglossal,  and  tiurd 
nerves.  The  path  which  supplies  the  nuclei  governing  the  mn^es  weA  n 
speech  passes  through  the  knee. 

The  pyramidal  tract  goes  through  the  tbalamo-lenticular  portion  of  lit 
capsule.  The  motor  fibres  are  arranged  according  to  definite  muscle  gmf^ 
or  rather  movement  forms,  those  for  the  movements  of  the  arm  being  anterior 
to  those  for  the  leg.  The  number  of  fibres  for  a  given  muscle  group 
sponds  rather  to  the  degree  of  complexity  of  the  movements  than  to  the 
of  the  muscles  concerned.  Thus  the  areas  for  the  fingers  and  toes  are 
tively  large. 

The  fibres  to  the  soma\sthetic  area  of  the  cortex — that  is,  those  from^ 
ventro-lateral  group  of  nuclei  of  the  thalamus  and  the  tegmental  radial 
carrying  impulses  concerned  in  general  bodily  sensation,  pass  upward 
the  posterior  part  of  the  thalamo-lenticular  portion  of  the  capsule.     Soin# 
these  fibres  pass  through  the  anterior  two*thirds  of  the  posterior  limb 
side  of  the  fibres  of  the  pyramidal  tract. 

Through  the  retro-lenticular  portion  of  the  posterior  limb,  oppodti 
posterior  third  of  the  lateral  surface  of  the  thalamus,  pass  (1)  the  fibrei 
ing  impulses  concerned  in  the  sensations  of  the  opposite  visual  field 
radiation  from  the  lateral  geniculate  body  to  the  visual  sense  area  lO 
occipital  cortex) ;  (2)  the  fibres  carrying  impulses  concerned  in  auditofrA- 
sations  (radiatiou  from  the  medial  geniculate  body  to  the  auditory  seaati/B 
in  the  cortex  of  the  temporal  lobe)  ;  (3)  the  fibres  (probably  csttnfqpO 
connecting  the  cortex  of  the  te!iiporal  lol»e  with  the  nuclei  of  the  pons. 

With  this  preliminary  knowledge  concerning  the  internal  capsule,  ilk 
difiicult  to  understand  the  s}Tiiptom8  which  result  when  it  is  di^^isid* 

Since  here  all  the  fibres  of  the  upper  motor  segment  are  gathered 
in  a  compact  l>undle,  a  lesion  in  this  region  is  apt  to  cause  compkts 
plegia  of  the  opposite  side,  followed  later  by  contractures;  and  if  tht 
involves  the  hinder  portion  of  the  posterior  limb  there  is  also  hei 
including  even  the  special  senses   (Fig.  4).     As  a  rule,  however, 
the  internal  caj>side  do  not  involve  the  whole  structui'e.     The  dif^tse 
affects  mainly  either  the  anterior  or  posterior  portions,  and  even  ill 
in  which  at  first  the  symptoms  point  to  total  involvement,  thefe  ii  l  *#• 
pearance  often  of  a  large  part  of  the  phenomena  after  a  short  time    W** 
when  the  pyramidal  tract  is  destroyed  (lesion  of  the  thalamo-lenticaltr  p^ 
tion  of  the  capsule)  the  arm  may  be  affected  more  than  the  leg,  or  irici 
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The  facial  paralysis  is  nsnally  slight,  though  if  the  lesion  be  well  forward 
in  the  capsule  the  paralysis  of  the  face  and  tongue  may  be  marked. 

Hemianaesthesia  alone  without  involvement  of  the  motor  fibres,  due  to  dis- 
ease of  the  capsule^  is  rare.  There  is  usually  also  at  least  partial  paralysis 
of  the  leg.  When  the  retro-lenticular  portion  of  the  capsule  is  destroyed  the 
hemiansBsthesia  is  accompanied  by  hemianopsia,  disturbances  of  hearing,  and 
sometimes  of  smell  and  taste.  The  occurrence  of  hemichorea,  marked  tremor, 
or  hemiathetosis  after  a  capsular  hemiplegia  points  to  the  involvement  of  the 
thalamus  or  of  the  hypothalamic  region  in  the  lesion. 

Charcot  and  others  have  described  cases  in  which  as  a  result  of  disease  of 
the  internal  capsule  there  has  been  paralysis  of  the  face  and  leg  without 
involvement  of  the  arm.  In  such  instances  the  lesion  is  linear,  extending  from 
the  posterior  part  of  the  anterior  limb  of  the  internal  capsule  backward  and 
lateralward  to  the  leg  region  in  the  posterior  limb  of  the  capsule,  the  region 
for  the  arm  escaping. 

Capsular  lesions  when  pure  are  not  usually  accompanied  by  aphasic 
Bjrmptoms,  alexia,  or  agraphia.  A  "subcortical^^  motor  aphasia  may  result 
if  the  lesion  is  bilaterial,  as  in  pseudo-bulbar  paralysis,  or  if  on  the  left 
side  it  is  so  extensive  as  to  destroy  the  fibres  connecting  Broca's  convolu- 
tion with  the  opposite  hemispheres,  as  well  as  the  pyramidal  fibres  on  the 
same  side. 

5.  Crura  (Cerebral  Pedunclei). — From  this  level  through  the  pons,  me- 
dulla, and  cord  the  upper  and  lower  motor  segments  are  represented,  the  first 
by  the  fibres  of  the  pyramidal  tracts  and  by  the  fibres  which  go  from  the  cere- 
bral cortex  to  the  nuclei  of  the  cerebral  nerves,  the  latter  by  the  motor  nuclei 
and  the  nerve  fibres  arising  from  them.  Lesions  often  aflfect  both  motor 
segments,  and  produce  paralyses  having  the  characteristics  of  each.  Thus  a 
single  lesion  may  involve  the  pyramidal  tract  and  cause  a  spastic  paralysis 
on  the  opposite  side  of  the  body,  and  also  involve  the  nucleus  or  the  fibres 
of  one  of  the  cerebral  nerves,  and  so  produce  a  lower  segment  paralysis  on 
the  same  side  as  the  lesion — crossed  paralysis.  In  the  cms  the  third  and 
fourth  cerebral  nerves  run  near  the  pyramidal  tract,  and  a  lesion  of  this  region 
is  apt  to  involve  them  or  their  nuclei,  causing  partial  paralysis  of  the  muscles 
of  the  eye  on  the  same  side  as  the  lesions,  combined  with  a  hemiplegia  of  the 
opposite  side  (Fig.  1,  3). 

The  optic  tract  also  crosses  the  cms  and  may  be  involved,  giving  hemi- 
anopsia in  the  opposite  halves  of  the  visual  fields. 

If  the  tegmentum  be  the  seat  of  a  lesion  which  does  not  involve  the  base 
of  the  peduncle  (or  pes)  there  may  be  disturbances  of  cutaneous  and  mus- 
cular sensibility,  ataxia,  disturbances  of  hearing,  or  oculo-motor  paralysis.  An 
oculo-motor  paralysis  of  one  side,  accompanied  by  a  hemi-ataxia  of  the  opposite 
side,  appears  to  be  especially  characteristic  of  a  tegmental  lesion. 

6.  Corpora  Quadrigemina. — Anatomical  studies  point  to  the  view  that  the 
superior  colliculus  (anterior  quadrigeminal  body)  represents  the  most  impor- 
tant subcortical  central  organ  for  the  control  of  the  eye-muscle  nuclei.  This 
is  supported  to  a  certain  extent  by  clinical  evidence,  though  as  yet  but  few 
cases  have  been  carefully  studied.  Sight  is  only  slightly,  if  at  all,  disturbed 
when  the  superior  colliculus  is  destroyed.  The  pupil  is  usually  widened,  and 
the  pupillary  reaction,  both  to  light  and  on  accommodation,  interfered  with. 
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Apparently  actual  paralysis  of  the  eye  muscles  does  not  occur  unle^  the  ntn 
of  tlie  third  nerve  ventral  to  the  aqueduct  be  also  injured. 

Tlie  inferior  eolliculus  (posterior  quadrigerainal  hody)*  on  the  otticr 
has  been  shown  by  anatomical  i^tudy  to  be  an  imj)ortant  way-station  in 
auditory  conduction-path.     A  large  part  of  the  lateral  leinnij^ous  end**  in  It 
nucleus,  and  from  it  emerge  mcduUated  fibres  which  pa^s  through  the  braefaitmi 
quadrigcminura  inforius  to  the  medial  geniculate  body.    Thence  a  large  bundle 
rung  through  the  retro-lenticular  portion  of  the  internal  eapeule  to  the  anditDij 
sense  area  in  the  cortex  of  the  temporal  lol>e, 

Weinland  has  collected  19  cases  of  tumors  of  the  corpora  quadrigt^miiM 
from  the  bibliography;  in  1*  of  these  auditory  disturbance^;  were  espcciallj 
noted.  Since  the  central  auditor}^  path  of  encli  side  receives  impulises  tmm 
both  ears,  lesion  of  the  eolliculus  on  one  side  may  dull  the  hearing  on  both 
sides,  though  the  opposite  ear  is  usually  the  more  defective.  Legion  tif  the 
inferior  eolliculus  may  be  accompanied  by  disturbance  of  mastication,  owtag 
to  paralysis  of  the  descending  (mesencephalic)  root  of  the  trigeminus.  The 
fourth  nerve  may  also  be  involved.  The  ataxia  which  sometirac«  acconipaniei 
lesions  of  the  corfnira  <|uadrigemina  is  probably  to  be  referred  to  di^turhancft 
in  conduction  in  the  medial  lemniscus* 

7.  PouB  and  Medulla  Oblongata. — Legions  involving  the  p>Taniidal  tr»et» 
together  with  nny  one  of  the  motor  cerebral  nerves  of  this  region,  eause  ctnmei 
paralysis.  A  lesion  in  the  lower  part  of  the  pons  is  apt  to  cmiitc*  a  lover^ 
segment  paralysis  of  the  face  on  the  same  side  (destruction  of  the  nuclettt  of 
the  facial  nerve  or  of  its  root  fibres)  and  a  spastic  paralysis  of  the  arm  aii«l 
leg  on  the  opposite  side  (injury  to  pyramidal  tract)  (Fig.  1,  4).  Th4*  abda- 
rens,  the  motor  part  of  the  trigeminus,  anfi  the  hvfwglossus  nerves  raaj  alw 
be  paralyzed  in  the  same  manner.  When  the  central  fibres  to  I  he  titickiil 
of  the  hypoglossus  are  involved  a  peculiar  fonn  of  anarthria  ro^ultfl.  If  tht 
nucleus  itself  be  diseas^Hl,  swallowing  is  interferml  with. 

When  the  sensory  filjres  of  the  fifth  nerve  arv  interrupted,  to^thpr  witli 
the  sensory  tract  (the  medial  lemniseua  or  fillet)  for  the  rest  of  the  li  rh 

has  already  crtissed  the  middle  line,  there  is  a  crossed  sensor}*   ; ,. — 

i.  e.,  disturbed  sensation  in  the  distribution  of  the  fifth  on  the  «ide  of  the 
lession,  and  nf  all  the  reajit  of  the  Wniy  on  the  opposite  side. 

A  paralysis  of  the  external  rectus  muscle  of  one  eye  and  of  the  tnterml 
rectus  of  the  other  eye  (conjugate  paralysis  of  the  muscles  which  tnm  tht 
eyes  to  one  side),  in  the  absence  of  a  "forced  position"  of  the  ovoK.^1!^  i» 
highly  characteristic  of  certain  lesions  of  the  pons.     In  such  cases  t  :iA 

rectus  may  still  l*e  capable  of  functioning  on  convergimce,  or  wii  w 

to  which  it  Wlongs  is  tesie<l  independently  of  that  in  which  the  est* -  ,ii* 

is  paralyzed.  This  form  of  paralysis  is  found,  as  a  rule,  only  when  the  l^cioo 
lies  just  in  front  of  the  abducens  or  involves  the  nucleus  itself,  nr  inclcideit 
l>eaides  the  root  fibres  of  the  abducens,  that  portion  of  the  formatio  rHirnlarii 
that  lies  between  them  and  the  fasciculus  longitudinalis  mtHliiilis  (von  Moiui- 
kow).  The  cases  of  conjugate  paralysis  just  referred  to  may  be  compliaiM 
by  other  disturbance^^  of  the  eye*n)uscle  iiiovement0,  in  which  caw  lhJ»  ini0h 
pretation  of  the  symptoms  may  Ix*  rendered  diAicult.  The  facial  nerre  ii  ofkii 
involved  in  these  paralyser. 

In  lesions  of  the  pons  the  patient  often  ha^  a  tendency  to  fall  toward  thr 
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side  on  which  the  lesion  is,  probably  on  account  of  implication  of  the  middle 
peduncle  of  the  cerebellum  (brachium  pontis).  Still  more  frequent  is  the 
simple  motor  hemi-ataxia  consequent  upon  lesion  of  the  medial  lemniscus,  and 
perhaps  of  longitudinal  bundles  in  the  formatio  reticularis.  This  is  often 
accompanied  by  a  dissociated  sensory  disturbance,  pain  and  temperature  being 
affected,  while  touch  remains  normal.  The  muscular  sense  may  also  be  in- 
volved. Only  when  the  lesion  is  very  extensive  are  there  disturbances  of  hear- 
ing (involvement  of  the  lateral  lemniscus  or  corpus  trapezoideum). 

The  symptoms  produced  by  involvement  of  the  different  cerebral  nerves 
will  be  considered  in  detail  in  another  section. 

8.  Cerebellum. — The  functions  of  this  part  of  the  brain  are  still  under 
consideration.  Luciani,  whose  monograph  is  exhaustive,  regards  it  as  '^  an  end 
organ,  directly  or  indirectly  related  to  certain  peripheral  sensory  organs  and 
in  direct  efferent  relationship  with  certain  ganglia  of  the  cerebro-spinal  axis, 
and  indirectly  with  the  motor  apparatus  in  general.  It  is  functionally  homo- 
geneous, each  part  exercising  the  functions  of  the  whole,  but  having  special 
relations  to  the  muscles  of  the  corresponding  side  of  the  body  "  (Krauss). 

Lesions  of  the  lateral  lobes  affect  the  corresponding  side  of  the  body,  while 
lesions  of  the  middle  lobe  (vermis)  affect  both  sides.  Partial  removal  is  fol- 
lowed by  transient  muscular  weakness;  complete  removal  by  extreme  inco- 
ordination. Its  one  important  function  would  appear  to  be  the  coordination 
of  the  muscular  movements. 

In  monkeys  the  symptoms  differ  much  at  different  periods  after  the  opera- 
tion. During  the  first  five  or  six  days  irritation  phenomena  predominate. 
According  to  Luciani,  there  is  asthenia,  atony  of  the  muscles,  and  astasia 
on  the  side  of  the  body  operated  upon.  The  animal  can  not  stand  or  walk. 
All  these  symptoms  may  gradually  disappear  in  the  course  of  a  few  months. 

The  experiments  of  J.  S.  Risien  Russell  do  not  entirely  confirm  the  obser- 
vations of  Luciani.  In  the  first  place,  the  occurrence  of  asthenia  is  not  con- 
stant, and  as  to  atony,  while  the  patellar  tendon  reflexes  are  sometimes  absent, 
they  are  as  a  rule  intact  in  pure  cerebellar  lesions.  There  may  be  even  mus- 
cular rigidity  instead  of  atony.  Russell's  experiments  make  it  seem  likely  that 
the  cerebellar  hemisphere  of  one  side  exercises  constantly  an  inhibitory  effect 
upon  the  activities  of  the  cerebral  hemisphere  of  the  opposite  side  (probably 
by  way  of  the  brachium  conjunctivum).  Thus  after  removal  of  one  cerebellar 
hemisphere  he  found  that  movements  of  the  arm  and  leg  could  be  caused  by  a 
faradic  stimulation  of  the  contralateral  motor  area,  much  milder  than  that 
necessary  to  stimulate  the  homolateral  motor  area.  The  epileptic  seizures  fol- 
lowing the  administration  of  absinthe  were  far  greater  on  the  side  of  ablation. 
It  is  not  impossible  that  the  explanation  of  the  epileptiform  attacks  by  no 
means  rare  in  cerebellar  disease  is  here  to  be  sought. 

W.  C.  Krauss  has  analyzed  the  lesions  and  symptoms  in  100  cases  of  dis- 
ease of  this  part.  The  morbid  conditions  were  as  follows:  Sarcoma  in  22 
cases;  tubercle  in  22;  glioma  in  18;  abscess  in  10;  tumor  of  unspecified  origin 
in  13 ;  cyst  in  7 ;  and  1  case  each  of  softening,  endothelioma,  cyst  and  sarcoma, 
cancer,  gumma,  fibroma,  and  hasmorrhage.  The  left  lobe  was  affected  32  times, 
the  right  lobe  32  times,  and  the  middle  lobe  17  times.  Thus  tumor  constituted 
by  far  the  most  important  affection.  There  may  be  no  symptoms  whatever 
if  it  is  in  one  hemisphere  only  and  does  not  involve  the  middle  lobe.    There 
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are  instances  not  only  of  complete  absence  of  one  whole  hemisphere  f  rcMti  antsit 
of  growth,  but  also  of  extensive  bilateral  disease,  which  throughout  life  hail 
yielded  no  noticeable  symptoms.  Only  when  lesions  are  comparativuly  f^ddeiii 
do  the  symptoms  resemble  the  early  experimental  states  in  aaimal^  Other 
portions  of  the  brain  appear  to  be  able  to  take  on  the  functions  oormaUj 
performed  by  the  cerebellum.  The  most  common  symptjoms  in  tumor  of  Om 
cerebellum  are  as  follows: 

Vertigo,  which  is  more  constant  in  tliis  than  in  affections  of  anj  olbff 
region  of  the  brain.  Some  believe  this  to  be  due  to  involvement  of  the  aemu 
vestibular!'^  or  its  nuclei  of  termination,  by  means  of  which  the  semicirctilar 
canals  are  connected  with  the  cerebellum.  The  symptom  was  present  in  IS 
of  the  eases  of  Krauss'  collection,  not  reported  in  43.  The  vertigo  appean 
to  be  cntirc4y  independent  of  the  ataxia.  Though  most  frequently  asaociatfd^ 
either  symptom  may  be  present  without  the  other.  The  vertigo  of  oefcbdlar 
disease  is  often  asscx*iated  with  the  feeling  that  objects  are  revolving  about  the 
body,  or  that  the  body  itiself  is  moving.  Headache  was  present  in  83  eaasw 
Vomiting  occurred  in  69  eases,  not  reported  in  23.  Optic  neuritis  waa  IoiiikI 
in  66  cases,  not  reported  in  23,  It  is  apt  to  appear  early,  and  is  pitibablv 
brought  about  by  the  obstructive  internal  hydrocephalus  that  commonly  rwulu  i 
from  subtentorial  growths  through  pressure  on  the  at|iie<luctu8  cerebri.  fl 

Of  symptoms  which  are  designated  as  more  particularly  cerebellar,  o/orw,  ^ 
particularly  of  the  homolateral  limbs,  is  the  most  important.  Iti  cereMUr 
ataxia  the  gait  is  irregular  and  staggering,  often  zigzag,  and  in  attempdng  t0 
walk  the  patient  sways  to  and  fro  like  a  drunken  man  {dfmarche  rVirrtsmt  iji 
the  Frencli  writers).  As  a  rule,  the  patient  walks  and  tends  to  fall  towanl  th» 
affected  side,  but  the  rule  is  not  certain.  The  ataxia  of  ctTcbcllar  difieaae  ii  to 
be  sharply  differentiated  from  the  ataxia  of  tabes  dorsalis,  from  cnrtiad  Atmxk. 
and  probably  from  the  ataxia  accompanying  diseases  of  the  tegmental  portion 
of  the  p<ms  and  cerebral  peduncle.  Cerebellar  ataxia  is  both  static  atid  djr* 
namic.  The  opening  or  closing  of  the  eyes  has  less  influence  than  in  cpaiil 
ataxia.  Ver}'  important  for  differential  diagnosis  is  the  fact  that  wIm!D  tW 
patient  lies  in  bed  movements  tolerably  well  coordinatwl  can  t>e  carried  out 
The  coarse  nature  of  the  incoordination  distinguishes  cerebellar  ataxia  from 
that  due  to  lesion  of  the  cerebral  cortex.  In  the  latter  the  finer  niovemenlx 
(buttoning,  etc)  are  especially  apt  to  be  involved,  and  there  is  usnallj  hmoi^ 
paresis  or  mono-paresis,  and  often  disturbance  of  muscular  sense  and  of  th# 
stereognostic  sense  (von  Monakow),  Cerebellar  ataxia  may  depend  upon  tlw 
withdrawal  of  the  influence  of  the  cerebellum  upon  the  cerebrum,  BabieAi 
has  pointed  out  that  the  affected  limb,  although  ataxic,  may  be  held  in  a  pf«D 
position  more  steadily  than  normal,  and  also  that  repeatc*d  movement  aus  Ml 
be  as  quickly  performed  on  the  atTccted  as  on  the  normal  side, 

Poreinis,  espccinlly  of  the  homolateral  trunk  muscles,  manifetf^t  in  an  li- 
ability to  perform  the  movements  of  bending,  erection,  and  lateral  flinrioo  wt 
the  trunk,  may  be  present  (Hughlings  Jackson)*  Risien  Ru^«ell  hold*  Hut 
the  paralysis  is  "probably  directly  due  to  the  withdrawal  of  the  coivbditf 
influence  from  the  muscles.**  A  peculiar  attitude  of  the  head  hw$  be«fi  ^ 
scribed,  in  which  the  face  looks  upward  and  is  turned  away  from  the  iidi 
occupied  by  the  growth.  Deficiency  in  power  of  the  limbs  on  th«  atnio  fUs 
is  frequent. 
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Other  less  constant  but  suggestive  symptoms  are  neuralgic  pains  in  the 
region  of  the  neck  and  occiput;  blocking  of  the  vense  Oaleni  and  dilatation 
of  the  lateral  ventricles,  causing  in  children,  hydrocephalus;  pressure  on  the 
mid-brain,  pons,  or  medulla  oblongata,  producing  paralysis  of  the  cerebral 
nerves  (most  commonly  the  sixth  cranial),  rhythmical  contractions  of  the  head 
or  extremities,  nystagmus  (particularly  when  looking  toward  the  side  of  the 
lesion),  tremor,  anarthria,  auditory  or  visual  disturbances.  There  may  be 
glycosuria,  and  bilateral  rigidity  from  pressure  on  the  motor  paths.  Sudden 
death  may  occur. 

The  reflexes,  though  variable,  are  apt  to  be  increased  on  the  side  of  the 
lesion,  and  if  internal  hydrocephalus  develops  they  may  be  exaggerated  on  both 
sides.  When  the  cerebellar  disease  involves  other  structures  directly,  or  indi- 
rectly through  action  at  a  distance,  the  reflexes  may  be  abolished. 

Symptoms  of  general  mental  disturbance  may  accompany  cerebellar  dis- 
ease, but  they  are  not  characteristic.  There  is  often  irritability,  enfeebled 
memory,  and  toward  the  end  sopor  and  coma. 

TL    APHASIA. 

Speech  disorders  give  important  information  as  to  the  position  of  lesions 
of  the  nervous  system,  and  it  is  for  this  reason  that  they  are  considered  here. 

The  studies  of  Dax,  Broca,  Bastian,  Kussmaul,  Lichtheim,  and  others  have 
done  much  to  widen  our  knowledge  of  this  very  diflBcult  subject  The  student 
is  referred  to  the  works  of  these  authors,  and  especially  to  the  recent  mono- 
graphs. 

The  speech  movements,  just  as  all  other  voluntary  movements,  require  not 
only  the  motor  mechanism,  but  also  the  sensory,  and  we  have,  as  composing 
the  speech  mechanism,  a  sensory  or  receptive  part  as  well  as  a  motor  or  emis- 
sive part.  These  two  parts  reach  the  mechanism  that  imderlies  the  intellectual 
process,  and  are  controlled  by  it. 

The  muscles  which  are  used  in  the  production  of  articulate  speech  are  many 
and  widely  distributed ;  thus,  the  respiratory  muscles,  the  muscles  of  the  larynx, 
the  pharynx,  the  tongue,  the  lips,  and  those  which  move  the  jaws,  are  all 
brought  into  play  during  speech.  These  muscles  are  all  active  in  other  less 
complicated  movements;  for  instance,  respiration,  crying,  sucking,  etc.,  and 
these  comparatively  simple  movements  are  represented  in  the  gray  matter  of 
the  lower  motor  segment  in  the  pons,  medulla,  and  spinal  cord.  The  asso^ 
ciation  of  neurones  upon  which  these  movements  depend  is  made  during  foetal 
life,  and  is  in  good  working  order  at  the  time  of  birth. 

As  the  child's  brain  grows  and  takes  control  of  the  spinal  centres  through 
the  medium  of  the  pyramidal  tracts,  other  more  complex  movements  are  de- 
veloped and  special  neurones  are  set  apart  for  this  purpose.  There  is,  then, 
a  re-representation  (Hughlings  Jackson)  of  the  finer  movements  of  these  mus- 
cles in  the  upper  motor  segment.  They  are  localized  in  the  central  convolu- 
tions about  the  lower  part  of  the  Rolandic  fissure.  All  these  muscles  except 
those  of  the  tongue  and  lips  are  used  bilaterally,  and  so  their  movements  on 
each  side  of  the  body  are  represented  on  both  sides  of  the  brain. 

This  group  of  movements,  which  are  in  part  congenital  and  in  part  ac- 
quired during  the  early  months  of  life,  is  that  from  which  the  delicate  move- 


956 


DISEASES  OF  THE  NERVOUS  SYSTESf. 


iTieutii  of  articulate  speech  are  develoiKnl.     The  iitructure-*  ujioa  which 
moveraciitis  d'^pcnd  make  the  primanj  or  clementari/  apcech  mechani^m^ 

The  cortical  centres  arc  in  the  lower  third  of  the  central  eonvaluUon  on 
both  sides  of  the  brain.  They  are  bilaterally  acting  centres,  and  a  lesion 
limited  to  either  one  cjhould  not  produce  marked  or  pern»/n  '   '         in 

speech.    This  is  true  for  the  right  side,  but  on  the  left  Bro.  ion 

is  80  closely  situated  that  it  is  iiiiuaUY  injured  at  the  same  time,  and  *o  motor 
aphasia  results. 

The  Path  from  Cortex  to  Lower  Motor  Centres* — Thi^  is  made  np  of  Ibc 
motor  fibres  which  go  to  the  nuclei  of  the  pons  and  medulla,  and  in  the 
internal  capsule  is  situated  near  the  knee.  As  in  the  cortex,  a  iinilatcral 
lesion  here  causes  only  slight  disturbances  of  spoecdi  due  to  difficult  articulir 
tion»  following  weakness  of  the  opposite  side  of  the  face  and  tongue.  On  tht 
left  side,  if  the  lesion  is  so  near  the  cortcaL  as  to  involve  the  iibn**  wbicb 
connect  Broca's  convolution  with  the  primary  speech  mechanism,  »ubco\ 
motor  aphakia  is  producetl  Bilateral  lesions  (usually  in  the  internal  ca 
but  at  times  in  the  cortex )  cause  speechlessness,  with  paralysiis  of  the  m 
of  articulation — pseudo^bulbar  paralysis.  To  these  speech  defecta 
gives  the  name  Aphemia, 

The  lower  segment  of  the  primary  speech  mechanism  is  made  up  of  the 
motor  nuclei  in  the  medulhi.  etc.,  and  the  peripheral  nerves  arising  from  thcfn. 
Jjcsions  here,  if  extensive  enough — as,  for  instance,  in  progres^sive  bulbar  }>afal- 
ysis — may  cause  si>eechlessne^.s — anarthria  (Bastian);  but  usually  they  aif 
more  limited,  giving  various  disturbances  of  articulation. 

Aa  the  child  leama  to  spenk  there  is  developed  in  the  cortex  of  the  brain 
an  association  of  centres  which  takes  control  of  the  primary  speech  mechaninm. 
The  child  is  constantly  hearing  ubjects  called  by  names,  and  he  leani*  to 
associate  certain  sounds  with  the  look  and  feel  and  taste,  etc,  of  certain  tltio^ 
When  he  hears  that  sound  he  gets  a  more  or  less  clear  mental  picture  of  llir 
object,  or,  in  other  words,  he  has  developed  certain  auditory  memon«^.  Th«e 
memories  of  the  sounds  of  wonls  are  stored  in  what  is  called  the  audiiorif 
speech  centre.  This  centre,  which  in  the  majority  of  fieople  is  the  controUiQ| 
speech  centre,  is  situated  in  the  first  temporal  convolution  on  the  left  liiile  ia 
right-handed  people,  and  on  the  right  side  in  those  who  are  left-haodid. 
Various  theories  have  bi'cn  advancH?d  to  explain  the  predominance  of  the  Mt 
hemisphere  in  the  spcHH?h  mechanism,  and  Weber  believes  that  it  h 
upon  the  development  of  the  writing  centre  in  the  left  motor  cortex  in 
lion  with  the  centre  for  the  right  hand.  The  afferent  impression*  ariaii^  ii 
the  ears  reach  the  temporal  lobes,  those  fn^m  each  ear  going  ^  ^idc»  if 

the  brain.    From  each  of  these  primary  auditory  centre*  impin  sent  t* 

the  auditory  s]KH?ch  centre  in  the  left  hemisphere.     The  child  endcavon^  and 
by  repeated  efforts  learns,  to  make  the  sounds  that  he  hears,  and  he  first 
comes  able  to  repeat  words,  then  to  speak  voluntarily.     To  do  thi*,  he  has 
to  learn  certain  very  clelicate  movements,  and  so  tliere  has  been  develai 
special  motor  cf?ntre  for  speech  in  which  these  movements  are  localized* 

The  Motor  Speech  CentTe, — This  is  in  Broea's  convolution,  the  po«lerior 
part  of  the  left  third  frontal  convolution.     The  activity  of  fV  tre  isai 

excited  under  the  influence  of  impressions  received  from  Uie  .i  ,   ^fe&k 

centre.    Without  thia  influence  it  would  not  have  become  active  (thoae  wks 
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are  bom  deaf  remain  dumb)  unless  some  other  sensory  impressions  are  made 
to  take  the  place  of  the  auditory  influences,  as  when  deaf-mutes  are  taught  to 
speak  by  the  means  of  sight  and  touch.  Throughout  life  there  is  a  very  close 
interdependence  between  the  motor  and  the  auditory  and  speech  centres,  and 
for  the  perfect  functioning  of  either  we  must  have  the  normal  action  of  both. 
This  is  so  much  so  that  certain  French  authors  make  no  sharp  distinction,  but 
consider  that  these  centres,  with  the  visual  speech  centre,  make  together  a 
general  speech  centre,  which  is  called  the  sphere  of  language;  a  lesion  any- 
where in  this  disturbs  to  a  greater  or  less  degree  all  of  the  psychical  components 
which  underlie  speech.  This  is  only  another  way  of  expressing  the  close  inter- 
relation of  the  different  speech  centres,  but  it  is  important  in  freeing  the  mind 
of  the  student  from  the  conception  of  the  different  speech  processes  as  being 
carried  on  in  sharply  circumscribed  independent  centres,  which  is  apt  to  result 
from  a  study  of  the  various  diagrams  that  have  been  devised.  The  connection 
between  the  auditory  speech  centre  and  the  motor  speech  centre  is  by  fibre 
tracts,  which  run  in  the  white  matter  of  the  island  of  Reil. 

In  Broca's  convolution  the  movements  of  the  muscles  which  are  represented 
in  the  primary  speech  mechanism  are  rearranged  in  most  delicate  combinations 
so  as  to  produce  articulate  speech — i.  e.,  motor  speech  memories  are  stored 
here,  or,  as  Bastian,  who  considers  all  cortical  centres  as  sensory,  would  say, 
**  glosso-kinaesthetic  memories."  It  is  from  this  centre  that  the  intellectual 
speech  processes  which  are  carried  on  in  the  cortical  speech  areas  are  trans- 
formed into  motor  activities.  We  do  not  as  yet  know  the  exact  anatomical 
relation  between  Broca^s  convolution  and  the  primary  speech  mechanism  by 
which  this  transformation  is  brought  about.  It  seems  certain  that  Broca's 
convolution  is  connected  by  commissural  fibres  through  the  corpus  callosum 
with  the  corresponding  area  of  the  right  frontal  lobe,  and  it  can  control  the 
speech  movements  when  the  more  direct  path  in  the  left  pyramidal  tract  has 
been  interrupted. 

Broca's  convolution  and  the  corresponding  area  in  the  right  brain  are  con- 
nected either  directly  by  special  motor  fibres  with  the  bulbar  nuclei,  or,  as  is 
more  probable,  indirectly,  through  the  medium  of  the  cortical  centres  of  the 
primary  speech  mechanism  in  the  lower  part  of  the  Rolandic  region  on  both 
sides. 

The  speech  centres  are  in  close  connection  with  the  rest  of  the  brain  cor- 
tex, and  in  this  way  they  take  part  in  the  general  mental  activities,  of  which, 
indeed,  the  speech  processes  form  a  large  part.  Some  authors  have  assumed 
that  the  several  sensory  elements  which  go  to  make  a  concept  are  brought 
together  in  a  special  region  of  the  brain,  and  here,  as  it  were,  united  by  a 
name.  This  is  called  "  the  centre  for  concepts,"  or  "  naming  centre  "  (Broad- 
bent),  but  most  writers  have  followed  Bastian  in  considering  that  the  suppo- 
sition of  such  a  centre  is  unnecessary. 

The  mechanism  which  has  been  described  is  that  which  is  developed  in 
uneducated  people  and  in  children  before  they  have  learned  to  read  and  write, 
and  is  of  primary  importance  in  all  speech  processes.  As  the  child  learns  to 
read  he  associates  certain  visual  impressions  with  the  speech  memories  he  has 
already  acquired,  and  he  then  adds  to  his  concepts  the  visual  memories  of 
written  or  printed  symbols.  These  memories  are  stored  in  the  visual  speech 
centre. 
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The  Visnal  Speecli  Centre. — This  h  placed  by  nearly  all  authors  in 
angular  and  suprauiurginal  convorution§  on  the  left  side,  where  vt»iial 
pressioiis  from  both  occipital  lobes  are  comluned  in  speech  memories.  Vc 
Monakow  believes  that  there  is  no  such  special  centre,  but  that  vi^uni 
nieraories  are  dependent  upon  the  direct  connection  of  the  general  vii^ual  cesh 
tres  in  both  occipital  lobes  with  the  speecii  sphere.  That  speech  defecU  refuil 
from  injury  to  the  angular  and  supramarginal  convolutions,  he  admiU;  but 
he  thinks  the^e  are  due  to  an  interruption  of  fibre  tracts  which  Lie  lieoeitli 
and  not  to  a  destruction  of  a  cortical  ctentre.  The  distinction  is,  thenfn 
more  theoretical  than  practical  importance. 

In  learning  to  write,  the  child  develops  certain  delicate  movenirTit>  f 
arm  and  hand,  and  thus  acquires  aoother  method  of  externalizing  liiis  gjM 
activities.    Whether  or  not  tliis  requires  the  development  of  a  separato  writtnf 
centre,  apart  from  the  general  Rolandic  arm  eenlre,  or  is  brought  aUiut  by 
evolution  of  the  latter  through  the  medium  of  Broca*s  convolution,  is  a 
question,     Gordinier  has  recorded  a  n'markable  cas«^  of  total  agraphia*  wit! 
no  sensory  or  motor  speech  apha*iia,  in  which  a  tumor  occupying  the  foot  at 
the  second  left  frontal  convolution  was  found  at  autopsy.     However  tlii*  mifl 
be,  these  movements  are  learned  under  the  influence  of  visual  impreg^ion!) 
association  with  the  other  speech  memories,  although  there  is  a  more 
path,  which  is  used  in  copying  unknown  cluiraeters.    Just  as  the  movemeatf ' 
of  articulate  spc^ech  are  constantly  under  the  control  of  auditory  memoriei,  so , 
are  tlie  movements  of  writing  regulated  by  visual  memories ;  but  in  this 
the  other  speech  memories  are  of  great  importance. 

With  the  development  of  the  associations  which  underlie  reading 
writing,  the  speech  mechanism  may  be  said  to  be  complete,  altiinugh  itj*  acti^* 
ities  are  capable  of  practically  endless  extension,  as  when  music  or  fore^j 
languages  are  learned. 

It  will  be  seen  that  the  cortical  speech  centres — the  speech  spl^ere  of  the} 
French^ — ^>ccupy  the  part  of  the  brain  near  the  Sylvian  fissure,  and  that  tbrt  i 
all  receive  their  blood  from  the  Sylvian  artery.     Speaking  broadly,  the  pi»-| 
terior  part  of  this  region  is  sensory  and  the  anterior  is  motor.     The  seofiofr' 
areas  are  near  the  optic  radiation  and  the  motor  are  near  the  general  mo^(^ 
tracts,  and  so  with  lesions  of  tlie  jiKisterior  part,  hemianopia  is  apt  to  lie  asw- 
eiated  with  the  speech  disturbance  while  hemiplegia  occurs  with  difcur  of 
the  anterior  area;^    These  associations  often  help  to  distinguish  a  sensory  tram 
a  motor  aphasia,  but  each  type  has  special  characteristics  which  nil 
studied. 


Sensoby  Aphasia,  due  to  Lesions  of  the  Posterior  Part  of  the  SfiMIJ 
Area,  or  to  Fibres  going  to  this  Region'. 

Auditory  Aphasia.^ — Most  people  in  mentally  ret^nlling  wonU  do 
means  of  their  auditory  speech  memories — i.  e.,  they  think  of  the  floniid  of 
the  words,  and,  in  voluntary  speech,  it  is  probable  that  the  will  acU  on  ^ 
motor  centre  indirectly  through  the  auditory  eentre.  Thisi  centre  it  •!* 
necessary  fur  reading  in  such  persons.  There  are  certain  pen^ofi,  hfiwefcr^  i» 
whom  the  mental  process*^  are  carrie*!  on  by  visnal  mernnri*^  and  id  ibe* 
rare  "  visuals  '*  the  visual  speech  centref*  take  the  predominant  pbce  to  i 
usually  occupied  by  the  auditory  centres. 
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Complete  abolition  of  all  the  auditory  speech  memories  by  destruction  of 
the  first  temporal  convolution  causes  the  most  extensive  disturbances  of  speech. 
Such  a  person  is  unable  to  comprehend  speech,  either  spoken  or  printed.  Vol- 
untary speech  is  much  disturbed,  and  although  at  first  he  may  talk,  his  speech 
is  nothing  but  a  jargon  of  misplaced  words,  and  he  soon  b^mes  speechless. 
Writing  is  also  lost,  and  he  can  neither  repeat  words  nor  write  at  dictation. 
He  may  be  able  to  copy. 

Lesions  are  often  only  partial,  and  the  resultant  disturbance  may  be  simply 
a  difiSculty  in  speech  due  to  the  loss  of  nouns  or  to  the  transposition  of  words 
(paraphasia),  the  writing  showing  the  same  defect.  The  patient  usually 
understands  what  he  hears  and  reads,  and  can  repeat  words  and  write  at 
dictation.  This  is  the  condition  Bastian  calls  "  amnesia  verbalis.'^  The  con- 
dition may  be  so  pronoimced  that  volimtary  speech  and  writing  are  nearly  lost, 
even  when  the  auditory  memories  can  still  be  aroused  by  new  afferent  impres- 
sions and  he  is  able  to  understand  what  is  said  to  him  and  what  he  reads.  He 
can  usually  repeat  and  read  aloud. 

The  afferent  paths,  which  reach  the  auditory  speech  centre  from  the  two 
primary  auditory  centres,  may  be  destroyed.  A  lesion  to  do  this  must  be  in 
the  white  matter  beneath  the  first  temporal  convolution  on  the  left  side.  Such 
a  lesion  would  block  all  auditory  impressions  coming  to  the  centre,  and  the 
patient  would  not  be  able  to  imderstand  anything  that  was  said  to  him,  could 
not  repeat  words  nor  write  from  dictation.  As  the  cortical  centres  are  not 
disturbed,  and  the  auditory  speech  memories  are  still  present,  there  is  no  dis- 
turbance of  voluntary  speech  or  writing,  and  the  patient  can  read  perfectly. 
This  is  pure  word-deafness  or  subcortical  sensory  aphasia. 

Visual  Aphasia. — Destruction  of  the  visual  centre  in  the  angular  and 
supramarginal  convolutions  causes  a  loss  of  the  visual  speech  memories,  and  the 
patient  is  imable  to  read  printed  or  written  characters.  He  is  imable  to  write 
— i.  e.,  there  is  agraphia — and  he  can  not  copy.  His  understanding  of  spoken 
words  is  good,  and  voluntary  speech  is  normal  or  only  slightly  paraphasic. 

A  subcortical  lesion  involving  the  afferent  fibres  going  to  the  visual  speech 
centre  causes  pure  word-blindness  (subcortical  alexia)*— i.  e.,  there  is  inability 
to  understand  written  or  printed  words.  Voluntary  speech  and  writing  are 
good.  The  patient  can  not  read  his  own  writing  except  by  aid  of  muscle- 
sense  impression,  in  retracing  the  letters,  either  voluntary  or  passively.  Asso- 
ciated with  this  is  always  hemianopia. 

Word-deafness  and  word-blindness  are  often  combined,  and  at  times  it 
is  not  only  the  tracts  that  connect  the  primary  auditory  and  visual  centres 
with  the  speech  spheres,  but  also  those  which  associate  them  with  the  other 
sensory  centres  in  the  formation  of  concepts,  that  are  diseased.  In  this  case 
the  patient  has  lost  not  only  his  auditory  and  visual  speech  memories,  but  also 
all  of  his  memories  which  have  to  do  with  hearing  and  sight,  and  he  has  mind- 
deafness  and  mind-blindness — i.  e.,  he  is  unable  to  recognize  objects  when  he 
hears  or  when  he  sees  them.  Further  than  this,  there  may  be  a  dissociation 
of  all  the  sensory  centres  from  each  other  or  from  the  higher  psychical  centre, 
which  is  practically  the  same  thing,  in  which  case  the  patient  is  entirely  imable 
to  recognize  objects  and  to  use  them  properly — i.  e.,  he  has  apraxia.  Apraxia 
may  occur  alone,  but  is  usually  associated  with  forms  of  aphasia.  A  sensory 
and  a  motor  type  have  been  described. 
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Motor  Aphasia. — Lesions  of  Broca*§  convolution — the  posterior  part 
the  left  third  frontal  convolution.  A  complete  lesion  here  causes  paral, 
of  the  speech  movements.  The  patient  may  be  absolutely  dumb,  or  br  maj 
have  retained  one  or  two  words  or  phrases,  which  is  believed  to  be  doe 
the  activity  of  the  corresponding  region  of  the  right  brain.  Ut^  will 
no  effort  to  rej^eat  words.  His  mind  is  comparatively  clear,  and  be 
stands  what  is  said  to  him  and  is  able  to  read,  although  there  is  uraaUT 
f^ome  ditliculty  in  this  due  to  the  lack  of  motor  4?pei^h  memories.  He  will 
not  be  able  to  mdicute  that  he  has  a  mental  picture  of  words.  This  is  teited 
by  asking  him  to  scjueeze  the  observer's  hand  or  to  make  expiratory  efbrte 
the  number  of  times  there  are  syllables  in  a  well-known  name. 

Voluntary  writing  is  usually  lost  in  cortical  motor  aphasia,  and 
authors   believe  that  writing  movements  are   controlled    from    this   centrt* 
Others,  who  believe  that  there  is  a  special  writing  c^entre,  wnh'nd 
lesion  strictly  limited  to  Broca's  convolution  would  not  cause  a^ 
cite  cases  which  seem  to  support  their  view.     If  there  is  much    ... 
of  internal  s|K?ech,  writing  will  be  impaired* 

Subcortical  motor  aphasia  has  already  been  spoken  of.  It  i- 
destruction  of  the  fibres  which  join  Broca*s  convolution  to  the  prii 
mechanism.  Lesions  which  have  produced  thia  type  of  aphasia  hare  besa  in 
the  white  matter  of  the  left  hemisphere  near  Broca's  convolution.  There  tf 
complete  loss  of  the  power  of  speech  without  any  disturbance  of  intemil 
speech.  The  patient  can  write  perfectly  if  the  hand  is  not  imralyzed  iiiid 
his  mental  processes  are  not  disturbed. 

Caaes  of  aphasia  are  rarely  simple,  and  it  is  often  imfioesjuible  to  dattifj 
them  accurately.  The  problems  involved  are,  in  reality,  exceedingly  own- 
plicated,  and  the  student  must  not  for  a  moment  suppose  that  cades  are  • 
straightforward  as  the  various  diagrams  at  first  sight  would  appear  to  imdh 
cate.  A  majority  of  them  are  very  complex,  but  with  patience  the  diagnoiu 
of  the  ditferent  varieties  can  often  be  worked  out.  The  following  te»t«  yboitid 
1^  applied  in  each  ca^e  of  aphasia,  after  the  presence  or  absence  of  |iiar«Iy5i« 
has  been  determined  and  whether  the  patient  is  right-handetl  or  left-handed: 
(1)  The  power  of  recognizing  the  nature,  uses,  and  relations  of  objecU^ 
h  e.,  whether  apraxia  is  present  or  not;  (2)  the  j>ower  to  recall  the  Danic 
familiar  objects  seen,  smelled,  or  tasted,  or  of  a  somid  when  heard,  or  of 
object  touched;  (3)  the  power  to  understand  spokeu  words;  (4)  iim  cifa- 
bility  of  underisitanding  printed  or  written  language;  ^5)  the  power  of  appr^ 
elating  and  understanding  musical  tunes;  (6)  the  power  of  voluntary  ^P^ 
— in  this  it  is  to  be  noted  particularly  whether  be  misplaces  wordn  or  not; 
(7)  the  jKJwer  of  reading  aloud  and  of  understanding  what  he  rc^ds;  (S» 
the  power  to  write  voluntarily  and  of  reading  what  he  has  written;  (9)  tkf 
power  to  copy;  (10)  the  |K)Wcr  to  WTite  at  dictation;  and  (11)  the  ppire 
of  repeating  words.  Stone  and  Douglas  have  recently  described  (Brain^  ISKKf) 
a  form  of  fainilial  disease  under  the  name  of  hercditartf  aphasia. 

The  mcdico'lcgal  ajipecis  of  aphasia  are  of  great  im|K>rlttnce»  Xo  geusA 
principle  can  be  laid  down«  but  each  case  mttst  be  considered  on  ita  laenf^ 
Langdon,  in  reviewing  the  whole  question,  concludes;  **  Sanity  establtibel 
any  legal  document  should  U:  n.*cognized  when  it  can  be  |>rovetl  that  tbi 
per^n  making  it  can  understand  fully  ita  nature  by  any  rocepti?e 
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(viz.,  hearing,  vision,  or  muscular  sense),  and  can,  in  addition,  express  assent 
or  dissent  with  certainty  to  proper  witnesses,  whether  this  expression  be  by 
spoken  speech,  written  speech,  or  pantomime." 

Prognosis  and  Treatment  of  Aphasia. — In  young  persons  the  outlook  is 
good,  and  the  power  of  speech  is  gradually  restored  apparently  by  the  educa- 
tion of  the  centres  on  the  opposite  side  of  the  brain.  In  adults  the  condition 
is  less  hopeful,  particularly  in  the  cases  of  complete  motor  aphasia  with  right 
hemiplegia.  The  patient  may  remain  speechless,  though  capable  of  imder- 
standing  everything,  and  attempts  at  re-education  may  be  futile.  Partial 
recovery  may  occur,  and  the  patient  may  be  able  to  talk,  but  misplaces  words. 
In  sensory  aphasia  the  condition  may  be  only  transient,  and  the  different  forms 
rarely  persist  alone  without  impairment  of  the  powers  of  expression. 

The  education  of  an  aphasic  person  requires  the  greatest  care  and  patience, 
particularly  if,  as  so  often  happens,  he  is  emotional  and  irritable.  It  is  best 
to  begin  by  the  use  of  detached  letters,  and  advance,  not  too  rapidly,  to 
words  of  only  one  syllable.  Children  often  make  rapid  progress,  but  in  adults 
failure  is  only  too  frequent,  even  after  the  most  painstaking  efforts.  In  the 
cases  of  right  hemiplegia  with  aphasia  the  patient  may  be  taught  to  write 
with  the  left  hand.  Mills  has  lately  called  particular  attention  to  the  benefit 
of  this  treatment. 

m.    AFFECTIONS   OF   THE   BLOOD-VESSELS. 

1.  Cerebral  Circulation. 

There  is  much  that  is  still  indefinite  in  the  physiology  of  the  circulation 
of  the  brain,  but  that  which  is  known  is  of  the  greatest  practical  moment  to 
the  physicians.  To  the  work  of  Leonard  Hill  (see  his  summary  in  AUbutt's 
System)  I  am  much  indebted  for  many  of  the  facts  in  the  following  brief 
sketch : 

The  brain  receives  blood  from  the  internal  carotid  arteries,  the  vertebrals, 
and,  to  some  extent,  from  the  spinal  arteries.  These  anastomose  soon  after 
entering  the  skull  to  form  the  circle  of  Willis.  The  extent  of  this  intercom- 
munication is  subject  to  considerable  variation,  which  may  be  of  extreme 
importance  in  pathological  conditions.  Collected  by  the  veins,  the  blood  is 
emptied  into  large  venous  sinuses,  which  are,  to  a  great  extent,  protected  from 
pressure  changes  by  the  skull  and  dura  mater. 

The  cerebro-spinal  fiuid  is  collected  in  the  meningeal  spaces  and  fills  the 
interstices  between  the  convolutions,  etc.  Under  normal  conditions  there  is 
but  a  small  quantity  of  this  fiuid  within  the  skull,  which  is  entirely  filled 
with  brain,  blood,  and  the  cerebro-spinal  fiuid.  Practically  a  closed  box,  with 
contents  uninfiuenced  by  atmospheric  pressure,  the  quantity  of  blood  within 
the  skull  under  normal  circumstances  is  almost  constant,  for  the  brain  sub- 
stance itself  can  not  be  compressed,  so  that  the  only  increase  or  decrease 
is  that  which  compensates  for  the  small  quantity  of  cerebro-spinal  fiuid  that 
can  pass  between  the  cranial  and  spinal  cavities. 

Although  the  quantity  of  blood  does  not  change  materially,  its  rapidity 

of  flow  may,  and  does,  show  marked  variations,  and  thus  the  relation  between 

arterial  and  venous  blood  is  subject  to  change.     The  circulation  within  the 

skull  not  only  differs  from  the  circulation  in  other  parts  in  its  freedom  from 
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the  effects  of  atmosplieric  pressure,  but  apparently  it  b  D6t  under  loc^  ti«k" 
motor  control  and  is  in  an  organ  that  can  only  expand  slightly.  Although  oenre 
fibres  have  been  demonstrated  in  the  walls  of  the  ginall  arteriet*  of  the 
it  has  not  been  proved  that  they  caUi?e  dilatation  or  eiinlrai*tion  utider 
enees  from  the  vaso- motor  centres;  indeed,  there  is  little  experimental  vrii 
that  speaks  for,  and  ranch  that  speaks  against,  this  Tiew, 

Under  ordinary  circuiiislances,  the  circulation  of  the  brain  follows  paa6ifd| 
the  general  bodily  conditions.     When  anything  increases  the  forci*  with  whud 
the  blood  enters  the  skull — i.  e,,  when  blood-pressure  is  raised^  either  by  m 
crease  in  the  heart's  action  or  by  gieneral  vaso-motor  effects — more  blocxi 
through  tiie  brain  in  a  given  time,  and  it  is,  as  it  were,  flooded  with  bio 
This  active  h>'])craniiia  must  occur  under  many  circumstances,  but  it  is  doubli 
ful  whefher  it  causes  any  symptoms;  in  fact,  it  is  difficult  to  sc?e  how  it, 
itself,  can  do  anything  but  good. 

Although  without  direct  vaso-motor  control,  the  drculation  of  the 
is  regulated  by  the  action  of  the  vaso-motor  centre  on  tht* 
and  skin.     This  centre  itself  shares  with  the  respiratory  an-i  iitiw 

the  same  circulatory  conditions  as  prevail  tliroughout  the  brain. 

Consciousness  depends  upon  a  due  blood  supply  to  the  brain,  pftrticxilirij' 
to  the  cortex,  and  life  itself  depends  upon  the  circulation  in  the  medulkzj 
centres.     When  the  blood  circulating  about  these  centres  is  poor  in  oxy 
i.  e.,  when  there  is  a  lack  of  arterial  blotxl — ^the  arterioles  within  the  i»pUi] 
and  skin  areas  contract  under  vaso-motor  iMueneeB^  the  blood>pre»iinf 
raised,  and  the  blood  enters  the  brain  with  unusual  force  and  suppliet 
capillaries  with  arterial  blood.     The  extent  to  which  this  regulating  mediiii*' 
ism  can  couhteract  an  obstruction  to  the  circulation  through  the^e  centifi 
has  been  well  shown  experimentally  by  Harvey  Crushing.     When  the  geiMsnij 
intracranial  pressure  was  raised  to  arterial  blood-pres**ure.  instead  of  the  ciira- 
lation  being  blocked  and  the  animal  dying  from  aniemia  of  fhe  bnitn, 
been  stated  by  a  number  of  authors^  he  showed  that  the  vaso-moior  ceot 
responded  with  a  sufficient  rise  of  blood-pressure  to  overcorac  the  impediineat* 
and  so  restore  the  circulation.    With  every  repeated  increase  of  intmcfmiuil 
pressure,  there  was  an  answering  rise  of  blood-pressure,  until,  at  the  end  uf  ] 
the  experiment,  the  brain  was  acting  under  an   intracranial   pressure 
above  the  arterial  pressure  of  the  animal  at  the  beginning  of  tlio  experizis«iil« , 
and  this  pressure  had  been  correspondingly  raised  in  a  startling  ext«iit    T3i»i 
interesting  clinical  deductions  which  Gushing  draws  from  this  experimait 
will  be  referred  to  under  cerebral  hiemorrhage. 

When  this  regulating  mechanism  is  disturbed,  serious  results  may  frfk**- 
The  ordinary  fainting  fit  is  an  example:  Under  the  influence  of  emotion  th 
vaso-motor  centre  is  inhibited,  and,  in  consequence,  the  alMlominat  Uooi* 
vessels  become  dilated,  blood-presstire  falls,  and  the  heart  i  i^  lUf 

to  drive  the  blood  back  to  itself  against  the  force  of  gravity  j  tt  :  ocma^ 

lates  in  the  abdominal  veins,  the  heart  empties,  cerebral  circulation  fatk,  vd 
unconsciousness  occurs,  A  similar  condition  may  follow  the  sudden  nmon] 
of  something  that  has  caused  pressun*  on  the  aWominal  vessels  for  ft  coiwak^ 
able  time,  as  the  withdrawal  of  the  ascitic  tluid.  In  tliis  case  the  v«so>BioUr* 
control  influences  have  not  been  callctl  on  for  some  time,  and  the  ccotrfritid^ 
has  taken  part  in  the  general  weakened  condition  of  the  individoAl,  ao  IW 


DIFFUSE  AND  FOCAL  DISEASES  OF  THE  BRAIN.  963 

when  a  sudden  demand  is  made  upon  it  to  compensate  for  the  accustomed 
external  support  to  the  blood-vessels,  it  is  entirely  unable  to  respond,  and  the 
blood  collects  in  the  splanchnic  vessels,  the  patient  becomes  unconscious  and 
may  die,  having  bled  to  death  into  his  own  veins. 

While  under  ordinary  circumstances  the  vaso-motor  mechanism  and  the 
tonicity  of  the  muscles  of  the  abdominal  walls  compensate  perfectly  for  the 
change  from  the  horizontal  to  the  upright  position — i.  e.,  for  the  effect  of 
gravity  upon  the  column  of  venous  blood  from  the  heart  to  the  feet,  in 
asthenic  states,  as  after  severe  illness,  the  compensation  may  be  very  imper- 
fect. When  such  is  the  case,  if  the  patient  stands,  or,  at  times,  even  if  he 
sits  up  in  bed,  his  heart  beats  more  rapidly,  he  becomes  giddy  and  may  faint. 
The  change  in  the  pulse-rate,  with  a  change  in  position,  is  a  fair  indication 
of  the  vaso-motor  control,  for  the  heart  itself  endeavors  to  make  up  for  this 
incompetence. 

Chloroform  and,  to  a  less  extent,  ether  tend  to  induce  vaso-motor  paraly- 
sis, and  this  is  the  reason  why  position  is  such  an  important  factor  in  the 
safety  of  patients  during  anaesthesia.  The  splanchnic  circulation,  under  these 
circumstances,  may,  to  a  certain  extent,  be  supported  by  bandaging  the  legs 
and  abdomen  and  elevating  the  foot  of  the  bed.  Crile's  pneumatic  operating 
suit,  in  which  the  patient  is  encased  below  the  chest  in  an  inflatable  suit,  by 
means  of  which  pressure  on  the  peripheral  and  abdominal  vessels  may  be 
varied,  is  an  attempt  to  establish  an  artificial  vaso-constrictor  system  under 
the  control  of  the  operator,  which  can  compensate  for  the  paralyzing  effects 
of  the  anaesthetic,  and  obviate  the  necessity  of  considering  position. 

The  heart  itself  may  become  weak  from  various  causes  and  so  be  unable 
to  keep  the  brain  properly  supplied  with  arterial  blood.  The  extreme  example 
of  this  is  paralysis  of  the  heart  muscles  from  failure  of  the  coronary  circula- 
tion, which  is  immediately  followed  by  unconsciousness  and  death.  In  Stokes- 
Adams  disease  the  cerebral  symptoms,  attacks  of  unconsciousness,  convulsions, 
and  apoplectiform  seizures  are  due  to  cerebral  anaemia,  caused  by  the  tempo- 
rary cessation  of  the  ventricular  systole.  When  the  chest  is  forcibly  com- 
pressed the  heart  may  be  unable  to  fill  itself  with  blood,  and  so  unconscious- 
ness, or  even  death,  may  follow  from  failure  of  the  cerebral  circulation. 

Respiration  is  an  essential  part  of  circulation;  this  is  true  not  only  in 
the  primary  sense,  that  it  is  through  this  function  that  venous  is  changed  into 
arterial  blood,  but  also  in  a  more  truly  mechanical  sense.  With  every  inspira- 
tion the  blood  is  sucked  into  the  heart  from  the  veins,  and  the  'descent  of  the 
diaphragm,  by  increasing  the  pressure  on  the  abdominal  veins,  tends  to  force 
the  blood  into  the  heart.  During  expiration  the  entrance  of  the  blood  into 
the  heart  is  impeded  by  the  increase  in  the  intra-thoracic  pressure.  Respira- 
tion has  direct,  but  slight,  influence  upon  the  blood-pressure  within  the 
arteries. 

The  circulation  within  the  skull  is  very  intimately  related  to  respiration. 
The  blood  from  the  brain  sinuses  passes  through  the  jugular  veins  directly 
into  the  superior  vena  cava  and  the  columns  of  blood  appear  to  be  uninter- 
rupted by  competent  valves,  so  that  every  change  of  pressure  in  the  cava  is 
transmitted  directly  to  the  sinuses  and  veins  of  the  brain.  Intracranial 
pressure  has  been  shown  to  be  equal  to  venous  blood-pressure  within  the 
sinuses  and  to  follow  every  change  in  this.    The  brain  dilates  with  each  pulse- 
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beat^  but  relatively  much  more  with  each  expiration.  In  expiratioo  intra- 
thoracic presHure  i^  increased,  and  this  causes  au  increase  in  the  preBmat 
within  the  cava,  the  jugular,  and  the  brain  sinuses.  The  blood  is,  as  it  wes% 
dammed  back,  venous  congestion  occurs,  intracranial  pressure  riscm,  and 
brain  receives  les«  arterial  blood,  and  the  symptoms  of  cerehnil  iinjc^mia  maj 
follow.  Under  ordinarj^  conditions  these  effects  are  not  8o  pronoujiced 
protracted  as  to  cau^e  marked  symptoms,  but  at  times  they  may  lic»  as  whm 
a  crying  child  holds  his  breath  until  he  becomes  unconscious.  Here  the  dif5-j 
culty  which  the  heart  bus  in  tilling  itself  with  blood  under  increaiii'd  ihn 
pressure  is  also  a  factor.  When  the  superior  vena  cava  is  alone  «v 
by  pressure  from  a  tumor,  there  may  be  not  the  slightest  disturi .,:  .  jf 
functions.  This  depends  upon  the  freedom  of  the  cranio-vertebral  teooi 
anastomosis,  and  other  paths  which  allow  the  blood  to  reach  the  heart  throtij 
tlie  inferior  vena  cava.  Strong  respiratory  efforts  against  an  obstruction  mar 
change  intrathoracic  pressure  very  greatly.  In  forced  expiration  with  the 
glottis  closed,  the  nonnal  negative  pressure  becomes  markedly  positive  and 
far  exceed  the  normal  pressure  in  the  intrathoracic  veins,  whUe,  if  tlie 
be  closed  and  a  strong  inspiratory  effort  be  made,  the  pressure  may  fidi 
below  atmospheric  pressure.  Intracranial  luemorrhages  not  infrequentlj 
place  during  a  strong  effort  witli  the  breath  held  as  when  straining  at  «lool, 
or  when  lifting  a  heavy  weight,  or  during  a  severe  coughing  spell,  all  caDdi* 
tions  in  which,  among  other  things,  the  flow  of  the  venous  blood  from  the 
brain  to  the  heart  is  impeded,  and  in  conset]uence  of  which  intracranial  ctneii* 
latory  conditions  are  altered  in  the  direction  of  a  rise  of  venoua  and  capiitifj 
pressure.  The  importance  of  preventing,  as  far  as  posfiible,  any  ob^tniotioa 
to  respiration  during  the  course  of  apoplexy,  will  be  referred  to  in  a  eubat* 
quent  paragraph. 

The  venous  outlets  from  the  skull  are  so  large  and  the  ana^itomDdea  ane  m 
free  that  they  must  all  l*e  obstructed  to  caujse  any  marked  anaemia  of  the  brata, 
and  for  thi?  reason  thrombosis  or  ligature  of  one  of  the  sinuses  is  not  nooei^ 
sarily  follnwe<i  by  any  synjptoms.     If  all  the  veins  in  tlie  neck  an  ^^ 

aa  by  a  tight  band  or  strong  flexion  of  the  ne<.*k,  the  circulation  mav  ^  -iLwi 

to  a  considerable  extent^  and  tbii^  is  of  definite  importance  under  patfaolopcal 
conditions. 

Any  one  of  the  arteries  may  be  tied  before  entering  the  skull,  with  bat 
little  danger,  owing  to  the  freedom  of  the  anastomosis  in  the  circle  of  Wlllii* 
but,  as  this  is' subject  to  variation,  the  closure  should  be  made  slowly.  Hitii 
this  precaution,  both  carotids  may  be  tied  if  an  interval  be  allowc<i  bcmrecA 
the  operations. 

Oblireration  of  an  artery  lieyond  the  circle  of  Willia  la  always  followfd  hf 
a  disturbance  of  function  of  tlu*  part  of  the  brain  supplied  by  that  af1ef|^ 
and  is  considered  under  Embolism  and  Thrombo&i^ 


i.    HyPEE^MIA    AKD    ASMUIX. 

Less  and  less  stress  is  now  laid  on  active  hypem»mia  as  a  cauAe  of  ftymptoiiili  i 
Ab  Leu  be  suggests,  the  symptoms  usually  Referred  to  active  hyperzi^miA  in  IJ* 
infectious  diseases,  or  in  aj^sociation  with  hypertrophy  of  the  licart  wxaoh 
panying  disease  of  the  kidney,  are  due  to  the  action  of  toxic  agents  ratber  tlu0 
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to  changes  in  the  circulation.  On  the  other  hand,  venous  stasis  and  anaemia 
of  the  brain  must  be  a  very  potent  cause  of  head  symptoms.  The  imcertainty 
which  exists  is  largely  due  to  the  fact  that  the  condition  of  the  blood-vessels 
as  seen  within  the  skull  after  death  may  bear  no  relation  to  that  which  held 
sway  during  life. 

The  anatomical  condition  of  the  brain  in  anaemia  is  very  striking.  The 
membranes  are  pale,  only  the  large  veins  are  full,  the  small  vessels  over  the 
gyri  are  empty,  and  an  unusual  amoimt  of  cerebro-spinal  fluid  is  present  On 
section  both  the  gray  and  white  matter  look  extremely  pale  and  the  cut  surface 
is  moist.    Very  few  puncta  vasculosa  are  seen. 

The  effects  of  sudden  ansemia  of  the  brain  are  well  illustrated  by  the  ordi- 
nary fainting  fit,  and  have  been  described  above. 

Symptoms. — When  the  symptoms  are  the  result  of  haemorrhage,  there  are 
drowsiness,  giddiness,  inability  to  stand ;  flashes  of  light,  dark  spots  before  the 
eyes,  and  noises  in  the  ears ;  the  respiration  becomes  hurried ;  the  skin  is  cool 
and  covered  with  sweat;  the  pupils  are  dilated,  there  may  be  vomiting,  head- 
ache, or  delirium,  and  gradually,  if  the  bleeding  continues,  consciousness  is 
lost  and  death  may  occur  with  convulsions.  In  the  more  chronic  forms  of 
brain  anaemia,  such  as  result  from  the  gradual  impoverishment  of  the  blood, 
as  in  protracted  illness  or  in  starvation,  the  condition  known  as  irritable  weak- 
ness results.  Mental  effort  is  difficult,  the  slightest  irritation  is  followed  by 
undue  excitement,  the  patient  complains  of  giddiness  and  noises  in  the  ears, 
or  there  may  be  hallucinations  or  delirium.  These  symptoms  are  met  with 
in  an  extreme  grade  as  a  result  of  prolonged  starvation,  and  a  very  similar 
condition  is  seen  in  certain  cases  of  arterio-sclerosis  where  the  brain  is  poorly 
nourished. 

An  interesting  set  of  symptoms,  to  which  the  term  hydrencephaloid  was 
applied  by  Marshall  Hall,  occurs  in  the  debility  produced  by  prolonged  diar- 
rhoea in  children.  The  child  is  in  a  semi-comatose  condition  with  the  eyes 
open,  the  pupils  contracted,  and  the  fontanelle  depressed.  In  the  earlier 
period  there  may  be  convulsions.  The  coma  may  gradually  deepen,  the  pupils 
become  dilated,  and  there  may  be  strabismus  and  even  retraction  of  the  head, 
symptoms  which  closely  simulate  those  of  basilar  meningitis. 

3.  (Edema  of  the  Brain. 

In  the  pathology  of  brain  lesions  oedema  formerly  played  a  role  almost 
equal  in  importance  to  congestion.  It  occurs  under  the  following  conditions : 
In  general  atrophy  of  the  convolutions,  in  which  case  the  oedema  is  represented 
by  an  increase  in  the  cerebro-spinal  fiuid  and  in  that  of  the  meshes  of  the  pia. 
In  extreme  venous  dilatation  from  obstruction,  as  in  mitral  stenosis  or  in 
tumors,  there  may  be  a  condition  of  congestive  oedema,  in  which,  in  addition 
to  great  filling  of  the  blood-vessels,  the  substance  of  the  brain  itself  is  un- 
usually moist.  The  most  acute  oedema  is  a  local  process  found  around  tumors 
and  abscesses.  The  s3rmptom8  of  compression  following  concussion  or  con- 
tusion, as  shown  by  Cannon,  are  frequently  attributable  to  cerebral  oedema  due 
to  change  in  osmotic  pressure.  An  intense  infiltration,  local  or  general,  may 
occur  in  Bright's  disease,  and  to  it,  as  Traube  suggested,  certain  of  the  uraemic 
symptoms  may  be  due. 
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The  anntomiml  changes  are  not  unlike  those  of  anaemia.  When  the  i 
foLlow8  progressive  atrophy,  the  fluid  is  chiefly  within  and  beneath  the  mt 
branes.  The  brain  substance  is  anaemic  and  moist,  and  baa  a  wet,  glis 
appearance,  which  is  very  characteristic.  In  some  instances  the  ci?deiiis  ii 
more  intense  and  local,  and  the  brain  substance  may  look  infiltrated  with  flizkL 
The  amount  of  fluid  in  the  ventricles  is  usually  increased. 

The  symptoms  are  in  great  part  those  of  lessened  blood-flow,  and  Wt>  ort 
well  defined.  As  just  stated,  some  of  the  oereliral  features  of  nneniia  may 
depend  upon  it.  Cases  have  been  rcporteii  by  Raymond,  Tenneson,  and  Btf- 
euin,  in  which  unilateral  convulsions  or  paralysis  have  occurred  in  coimectioD 
with  chronic  Bright's  disease,  and  in  which  the  condition  appeared  to  be  a*©- 
ciated  with  oedema  of  the  brain.  The  older  writers  laid  great  stress  upon  an 
apoplexia  serosa,  which  may  really  have  been  a  general  aniema  of  the  brain 
Inasmuch  as  the  instances  in  which  cedenia  of  the  brain  occurs  are  often  X\)^»i^ 
in  which  there  is  also  intoxication,  or  anaemia,  or  both,  it  is  probably  imposisil/lc 
to  say  at  the  bedside  definitely  which  of  these  possible  factors  is  resjmusilk 
for  the  symptoms  in  a  given  case. 


4.  Cerebbal  H^mobruaoe. 

Tlie  bleeding  may  come  from  branches  of  either  of  the  two  great  gnnipf 
of  cerebral  vessels — the  basal,  comprising  the  circle  of  Willis  and  th«  ooDfinl 
arteries  passing  from  it  and  from  the  first  portion  of  the  cerebral  arteriei,  or 
the  cortical  group,  the  anterior,  middle,  and  the  posterior  cerebral  Teeaela.  Ifl 
a  majority  of  the  cases  the  hsemorrhage  is  from  the  central  branchea,  mow  pif- 
ticularly  from  those  which  are  given  off  by  the  middle  cerebral  arterii*}^  in  the 
anterior  |>erforated  spaces,  and  which  supply  the  ci>r|)ora  striata  and  intemil 
capsules.  One  of  the  largest  of  these  branches  which  passes  to  the  third  dii> 
sion  of  the  lenticular  nucleus  and  to  the  anterior  part  of  the  internal  oapisiiK 
the  lenticulo-striate  arter}^  of  Buret,  is  so  frei|uently  involved  in  hiBmoirhig* 
that  it  has  been  called  by  Charcot  the  artery  of  cerebral  hcFmorrhage,  HIf»rao^ 
rhages  from  this  and  from  the  lenticulo-lhalamic  artery  include  more  llmii 
60  per  cent  of  all  cerebral  haemorrhages.  The  bleeding  may  l>e  intti  thr  #nb' 
stance  of  the  brain,  to  which  alone  the  term  cerebral  apoplexy  i^  '  <\r 

into  tlie  membranes,  in  w^hieh  case  it  is  termed  meningeal  hteraoi  i  »fiu 

however,  are  usually  included  under  the  terms  intracranial  or  cerebral  haim- 
orrhage. 

Etialogy. — The  conditions  which  produce  lesiona  of  the  bIofKl-f(;aw«U  pl^ 
a  very  in»portant  part ;  thus  the  natural  tendency  to  degeneration  of  the  TesMb 
in  advanced  life  makes  apoplexy  much  more  common  after  the  fiftieth  jeir. 
It  may,  however,  occur  in  children  under  ten.  On  account  of  the  gwl*' 
liability  to  arterial  disease  (associated  probably  with  muscular  exertios  sad 
the  abuse  of  alcohol),  men  are  more  subject  to  cerebral  ha^niorrhagv  thifl 
women.  Heredity  was  formerly  thought  to  be  an  important  factor  in  tliw 
affection,  and  the  apoplectic  hahiins  or  build  is  still  rtTerred  to.  By  thii  i* 
meant  a  stout  plethoric  bcxly  of  medium  size,  with  a  short  neck,  HonditT 
influences  cerebral  hanworrhage  entirely  through  the  arteriai,  and  then*  lit 
families  in  which  thew*  degenerate  early,  usually  in  association  with  nrail 
changes.    The  secondary  hypertrophy  of  the  heart  brings  with  it  serioui  dan- 
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gers,  which  have  already  bensn  discussed  in  the  section  upon  arteries.  The 
special  factors  in  inducing  arterio-sclerosis — the  abuse  of  alcohol,  immoderate 
eating,  s\'philis,  and  prolonged  muscular  exert ion^ — are  found  to  be  important 
antecedents  in  a  large  number  of  cases  of  cerebral  haemorrhage.  Chronic  lead 
poisoning  and  gont  also  may  here  be  mentioned. 

The  endocarditis  of  rheumatism  and  other  fevers  may  indirectly  lead  to 
apoplexy  by  causing  embolism  and  aneurism  of  the  vessels  of  the  brain.  Cere- 
bral hsemorrhage  occurs  ocuaBioually  in  the  specific  fevers  and  in  profound 
alterations  of  the  blood,  as  in  leukaemia  and  pernicious  anaemia.  The  actual 
exciting  cause  of  the  haemorrhage  is  not  evident  in  the  majority  of  cases.  The 
attack  may  he  sudden  and  witliout  any  preliminary  symptoms.  In  other  in- 
stances violent  exertion,  particularly  straining  efforts^  or  the  excited  action  of 
the  heart  in  emotion  may  cause  a  rupture. 

Morbid  Anatomy* — The  lesions  causing  apoplexy  are  almost  invariably 
in  the  cerebral  arteries,  in  which  the  following  changes  may  lead  directly 
to  it; 

(a)  The  production  of  miliary  aneurisms,  rupture  of  which  is  the  most 
common  cause  of  cerebral  haemorrhage.  The  origin  of  the  miliary  aneurisms 
is  disputed,  Charcot  thought  they  resuUeil  from  changes  in  the  adveniiiia 
(periarteritis).  Others,  with  Eichler,  Ziegler,  and  Birch- Hirschf eld,  find  the 
primary  change  in  the  intima.  The  weight  of  opinion  at  present,  however,  is 
on  the  side  of  the  view  that  the  media  is  first  degenerated  (Roth,  Loewenthal). 
They  occur  most  frefjuently  on  the  central  arteries,  but  also  on  the  smaller 
branches  of  the  cortical  vessels.  On  section  of  the  brain  substance  they  may 
be  seen  as  localized,  small  dark  bodies,  about  the  size  of  a  pin's  head.  Some- 
times they  are  st*en  in  numbers  upon  the  arteries  when  carefully  withdrawn 
from  the  anterior  jwrf orated  spaces.  According  to  Charcot  and  Bouchard,  who 
have  describt^l  tliem,  they  are  most  frequent  in  the  central  ganglia.  In  apo- 
plexy after  the  fortieth  year  if  sought  for  they  are  rarely  misse*L  The  actual 
miliary  aneurism,  which  by  its  rupture  has  occasione<l  the  bfemorrhage,  may 
Ih?  diificult  to  find,  Imt  if  one  pours  water  carefully  on  the  area  of  hemorrhage, 
or,  better  stiU,  submerges  the  apoplectic  mass  for  a  time,  it  will  usually  be 
found  possible  to  do  so,  and  even  to  find  the  hole  in  its  wall. 

(6)  Aneurism  of  the  branches  of  the  circle  of  Willis.  These  are  by  no 
means  uncommon,  and  will  be  considercni  subsequently. 

{c)  Endarteritis  and  periarteritis  in  the  cerebral  vessels  most  commonly 
lead  to  apoplexy  by  the  production  of  aneurisms,  either  miliary  or  coarse. 
There  are  instances  in  which  the  most  careful  search  fails  to  reveal  anything 
but  diffuse  degeneration  of  the  cerebral  vesj^els,  particularly  of  the  smaller 
branches;  so  that  we  must  conclude  that  spontaneous  rupture  may  occur 
without  the  previous  formation  of  aneurism, 

{d)  Increased  permeability  of  the  walls  of  the  vessels  may  account  for 
hemorrhages  by  diapedesis  without  actual  rupture.  Such  haemorrhages  are 
not  uncommon  in  cases  of  contracted  kidney,  grave  anaomia,  and  various 
infections  and  intoxications. 

{e\  In  perf^ons  over  sixty  the  hemiplegia  may  depend  upon  small  areas  of 
softenin|]r  in  the  gray  matter^ — tlie  Ifirnn(p  of  Marie — areas  varying  in  size  from 
a  pin's  head  to  a  pea  or  a  small  Ini^an,  grayish-red  in  tint.  The  lenticular 
nucleus  is  particularly  apt  to  be  involved.    The  blood-vessels  are  always  4\&- 
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eased.    Anatomically  this  is  believed  to  be  quite  as  important  as  the 
aneurisms. 

The  haemorrhage  may  be  meningeal,  cerebral,  or  intraventricular. 

Meningenl  hcBmorrhage  may  be  outride  the  dura,  between  this  membnur 
and  the  bone,  or  between  the  dura  and  arachnoid,  or  between  the  aracbiM^id 
and  the  pia  mater.  The  following  are  the  chief  causes  of  this  form  of  1 
rhage:  Fracture  of  the  skull,  in  which  case  the  blood  usually  comes  fr 
lacerated  meningeal  vessels,  sometimes  from  the  torn  sinuses*  In  these 
the  blood  is  usually  outside  the  dura  or  Ijetween  it  and  the  arachnoid, 
next  most  frequent  cause  is  rupture  of  aneurisms  on  the  larger  cerebral 
gels.  The  blood  is  usually  subarachnoid.  An  intracerebral  hseraorrh 
burst  into  the  meninges.  A  special  form  of  meningeal  haemorrhage 
in  the  new-horn,  associated  with  injury  during  birth.  And  lastly, 
hfiemorrhage  may  occur  in  the  constitutional  diseases  and  fevers.  The 
may  be  in  a  large  quantity  at  the  base;  in  cases  of  ruptured  aneurism,  paiti^ 
larly,  it  may  extend  into  the  cord  or  upon  the  cortex.  Owing  to  the  grMkr 
frequency  of  the  aneurisms  in  the  middle  cerebral  vessels,  the  Sylvian  fissmv 
are  often  distended  with  blood. 

Intracerebral  hemorrhage  is  most  frequent  in  the  neighborhood  of  the  era^ 
pus  striatum,  particularly  toward  the  outer  section  of  the  lenticular  micl«iil 
The  hemorrhage  may  be  small  and  limited  to  the  lenticular  body,  the 
mus,  and  the  internal  capsule,  or  it  may  extend  to  the  insula.     Hsemorrfa 
confined  to  the  white  matter — the  centrum  semiovale— are  rare. 
bleeding  may  occur  in  the  crura  or  in  the  pons.     Haemorrhage  into 
helium  is  not  uncommon,  and  usually  comes  from  the  superior  cerebeDif 
artery.     The  extravasation  may  be  limited  to  the  substance  or  may  ru^ytiiit 
into  the  fourth  ventricle.     Twice  I  have  known  sudden  death  in  gifb  nadtf 
twenty-five  to  \m  due  to  cerebellar  hfemorrhage. 

Ventricular  Hwmorrhage. — This  occasionally  but  rarely  is  primary,  \ 
from  the  vessels  of  the  plexuses  or  of  the  walls.    More  often  it  is 
following  hmmorrhage  into  the  cerebral  substance.     It  is  not  infreqt] 
early  life  and  may  (x^cur  rl tiring  birth.     Of  94  cases  collected  by 
Sanders,  1  occurred  during  the  first  year,  and  14  under  the  twentielli  ii 
In  the  cases  which  1  have  seen  in  adults  it  has  almost  always  been  caused  hf 
rupture  of  a  vessel  in  the  neigliborhood  of  the  caudate  nucleus*     The  UctfA. 
may  be  found  in  one  ventricle  only,  but  more  commonly  it  is  in  both 
ventricles,  and  may  pass  into  the  third  ventricle  and  through  the  aqtiedn 
Sylvius  into  the  fourth  ventricle,  forming  a  complete  mould  in  blood  of  i 
ventricular  system.     In  these  cases  the  clinical  picture  may  be  that  of  **i 
plexie  fon dtotja nlc:' 

SrHSEQUENT  CHANGES.^The  blood  gradually  changes  in  color,  and 
mately  the  haemoglobin  is  converted  into  the  reddish-browTi  hsematoidm. 
flammation  occurs  about  the  apoplectic  area*  limiting  and  confining  il,  \ 
ultimately  a  definite  wall  may  be  produced,  inclosing  a  cyst  with  fluid  * 
In  other  instances  a  cyst  is  not  formed,  but  the  connective  tissue  prolij 
and  leaves  a  pigmented  sear.     In  meningeal  haemorrhage  the  effused 
may  bo  gradually  absorbed  and  leave  only  a  staining  of  the  fnemhraoa. 
other  eases,  particularly  in  infants,  when  the  effusion  is  cortical  and  aba 
there  may  be  localized  wasting  of  the  convolutions  and  the  production  of  a  4 


r  micl«iil 
the  th4^ 
morrhifl 
Localfl 
^  tbeciji 
cerebeDir 
y  rufyoiit 
ifb  imdff 

iry,aaifl|| 

M 

by  £d«di 


DIFFUSE  AND  FOCAL  DISEASES  OF  THE  BRAIN.  969 

in  the  meninges.  Possibly  certain  of  the  cases  of  porencephaly  are  caused  in 
this  way. 

Secondary  degeneration  follows,  varying  in  character  according  to  the  loca- 
tion of  the  haemorrhage  and  the  actual  damage  done  by  it  to  nerve  cells  or 
their  medullated  axones.  Thus,  in  persons  dying  some  years  after  a  cerebral 
apoplexy  which  has  produced  hemiplegia  (lesion  of  the  motor  area  in  the 
cortex  or  of  the  p3rramidal  tract  leading  from  it),  the  degeneration  may  be 
traced  through  the  cerebral  peduncle,  the  ventral  part  of  the  pons,  the  pyra- 
mids of  the  medulla,  the  fibres  of  the  direct  pyramidal  tract  of  the  cord  of  the 
same  side,  and  the  fibres  of  the  crossed  pyramidal  tract  on  the  opposite  side. 
After  haemorrhages  in  the  middle  and  inferior  frontal  gyri  there  follows  degen- 
eration of  the  frontal  cerebro-cortico-pontal  path,  going  through  the  anterior 
limb  of  the  internal  capsule  and  the  medial  portion  of  the  basis  pedunculi  to 
the  nuclei  pontis;  also  degeneration  of  the  fibres  connecting  the  nucleus  me- 
dialis  thalami,  and  the  anterior  part  of  the  nucleus  lateralis  thalami  with  the 
cortex  (Flechsig,  v.  Monakow). 

When  the  temporal  gyri  or  their  white  matter  is  destroyed  by  a  haemor- 
rhage the  lateral  segment  of  the  basis  pedunculi  degenerates  (Dejerine).  Cere- 
bellar haemorrhage,  especially  if  it  injure  the  nucleus  dentatus,  may  lead  to 
degeneration  of  the  brachium  conjunctivum. 

There  may  be  slow  degeneration  in  the  lemniscus  medialis,  extending  as 
far  as  the  nuclei  on  the  opposite  side  of  the  medulla  oblongata,  after  haemor- 
rhages in  the  central  gyri,  hypothalamic  region,  or  dorsal  part  of  the  pons. 
Haemorrhages  destroying  the  occipital  cortex,  or  subcortical  haemorrhages  in- 
juring the  optic  radiations,  occasion  slow  degeneration  (cellulipetal)  of  the 
radiations  from  the  lateral  geniculate  body,  and  after  a  time  cause  marked 
atrophy  or  even  disappearance  of  its  ganglion  cells. 

Symptoms. — These  may  be  divided  into  primary,  or  those  connected  with 
the  onset,  and  secondary,  or  those  which  develop  later,  after  the  early  mani- 
festations have  passed  away. 

Primary  Symptoms. — Premonitory  indications  are  rare.  As  a  rule,  the 
patient  is  seized  while  in  full  health  or  about  the  performance  of  some  every- 
day action,  occasionally  an  action  requiring  strain  or  extra  exertion.  Now  and 
then  instances  are  found  in  which  there  are  sensations  of  numbness  or  tingling 
or  pains  in  the  limbs,  or  even  choreiform  movements  in  the  muscles  of  the 
opposite  side,  the  so-called  prehemiplegic  chorea.  In  other  cases  temporary 
disturbances  of  vision  and  of  associated  movements  of  the  eye-muscles  have 
been  noted,  but  none  of  the  prodromata  of  apoplexy  (the  so-called  "warn- 
ings") are  characteristic.  The  onset  of  the  apoplexy,  as  the  symptoms  of 
cerebral  haemorrhage  are  usually  called,  varies  greatly.  There  may  be  sudden 
loss  of  consciousness  and  complete  relaxation  of  the  extremities.  In  such  in- 
stances the  name  apoplectic  stroke  is  particularly  appropriate.  In  other  cases 
the  onset  is  more  gradual  and  the  loss  of  consciousness  may  not  occur  for  a 
few  minutes  after  the  patient  has  fallen,  or  after  the  paralysis  of  the  limbs 
is  manifest.  In  the  typical  apoplectic  attack  the  condition  is  as  follows: 
There  is  deep  unconsciousness;  the  patient  can  not  be  roused.  The  face  is 
injected,  sometimes  cyanotic,  or  of  an  ashen-gray  hue.  The  pupils  vary;  usu- 
ally they  are  dilated,  sometimes  unequal,  and  always,  in  deep  coma,  inactive. 
If  the  haemorrhage  be  so  located  that  it  can  irritate  the  nucleus  of  the  third 
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nerve  the  pupils  are  contracted  (haemorrhages  into  the  pons  or  Tentricls) 
The  respirations  are  slow,  noisy,  and  accompanied  with  stertor.     Sfimetii 
the  Cheyne- Stokes  rhjihm  may  be  present.     The  chest  movements  cMi 
paralyzed  side  may  be  restricted,  in  rare  instances  on  the  opposite  side, 
cheeks  are  often  blown  out  during  expiration,  with  spluttering  of  the  Uf 
The  pulse  is  usually  full,  slow,  and  of  increased  tension.    The  temperature*  mi| 
be  normal,  but  is  often  foimd  subnormaL  and,  as  in  a  case  reporte^l  by  Bait 
may  sink  below  95*'.     In  ca*^s  of  basal  hemorrhage  the  temperature,  on 
other  hand,  may  be  high.     The  urine  and  fa?ces  are  usually  pa3«iS(*<i  involuj] 
tarily.     Convulsions  are  not  common.     It  may  l^e  difficult  to  decide  wheth^ 
the  condition  is  apoplexy  asi^ociated  with  hemiplegia  or  sudden  coma 
other  causes.    An  indication  of  hemiplegia  may  be  discovered  in  the  diffe 
in  the  tonus  of  the  muscles  on  the  two  sides.    If  the  arm  or  the  leg  i« 
it  drops  "  dead  '"  on  the  affected  side*  while  on  the  other  it  falls  raorr  aUnrii 
Heilbroener  has  lately  pointed  out   that  the  lack  of  muscular  tone  of  thij 
paralyzed  limb  may  be  determined  by  inspection.    In  this  condition  the  mu 
mass  of  the  thigh  acts  like  a  semi*fluid  sac  and  takes  the  shape  det^rminaJ 
gravit}*.     In  a  patient  lying  or  sitting  on  a  firm  support,  the  f  ih*' 

paralyzed  limb  is  broadened  or  flattened,  while  that  on  the  nonn  ia?  i 

more  rounded  contour.  Rigidity  also  may  be  present.  In  watching  the  moT^ 
mcnts  of  the  facial  muscles  in  the  stertorous  respiration  it  will  be  scx*n  tlial  on 
the  paralyze<3  side  the  relaxation  permits  tlie  cheek  to  be  blown  out  in  a  innit 
nutrked  manner*  The  head  and  eyes  may  be  turned  strongly  t^o  one  sidf^ 
cun jugate  deviation.  In  such  an  event  the  turning  is  toward  ilw  siih*  uf  t*/ 
haemorrhage. 

In  other  cases,  in  which  the  onset  is  not  so  abrupt,  the  pat 
lose  consciousness,  but  in  the  course  of  a  few  hours  there  is  !• 
unconsciousness  gradually  develops,  and  deepens  into  profound  comA.  Ihi* 
is  sometimes  termed  ingravescent  apoplexy.  The  attack  may  occur  duriai 
sleep.  The  patient  may  be  found  unconscious,  or  wakes  to  find  tliat  the  paw«r 
is  lost  on  one  side.  Small  hiemorrhr.gf»s  in  the  territory  of  the  central  artciw 
may  cause  hemiplegia  without  loss  of  consciousnesH.  In  old  pernons  llieliiiii^ 
plegia  may  be  slight  and  follow  a  transient  loss  of  consciousnesn,  and  m  »i* 
ally  most  marked  in  the  leg,  which  is  dragged.  It  may  \n*  quite  Mf^ii  ■J 
dilficult  to  make  out.  It  is  associated  with  other  senile  changes.  Tliii  ii  (^ 
form  very  often  due  to  the  presence  of  lacunar  softening. 

Usually  within  forty-eight  hours  after  the  onset  of  an  attack.  mtu^tia0 
within  from  two  to  six  hours,  there  ia  febrile  re^u^tion,  and  more  or  \mt  t» 
siitutional  disturbance  associated  with  inflammatory  changed  about  the 
orrhage  and  absorption  of  the  blood.  The  i>eriod  of  inflammatorjr  reacti^l 
may  continue  for  from  one  week  to  two  montha.  The  patient  loay  die  in  thiij 
reaction,  or.  if  c^onsciousnesis  has  been  regaini?d,  there  may  be  deiinmii  ^| 
recurrence  of  the  coma.  At  this  period  the  so*calle<l  early  rigidity  may  < 
in  the  paralyzed  limbs.  The  so-called  trophic  changes  may  occur, 
sloughing  or  the  formation  of  vesicles.  The  mo!«t  serious  of  theoe 
sloughing  eschar  of  the  lower  part  of  the  back,  or  on  tite  paralysed  fti<fe,  wUAl 
may  appear  within  forty-eight  hour*  of  the  onset  and  is  usually  of  |cr«Tt<#{ 
nijicance.  The  congestion  at  the  bases  of  the  lungs  so  oommoii  tn  apfipkiy  *  j 
regarded  by  some  as  a  trophic  change. 


DIFFUSE  AND  FOCAL  DISEASES  OF  THE  BRAIN.  971 

Conjugate  Deviation, — In  a  right  hemiplegia  the  eyes  and  head  may  be 
turned  to  the  left  side;  that  is  to  say,  the  eyes  look  toward  the  cerebral  lesion. 
This  is  almost  the  rule  in  the  conjugate  deviation  of  the  head  and  eyes  which 
occurs  early  in  hemiplegia.  When,  however,  convulsions  or  spasm  develop  or 
the  state  of  so-called  early  rigidity  in  hemiplegia,  the  conjugate  deviation 
of  the  head  and  eyes  may  be  in  the  opposite  direction ;  that  is  to  say,  the  eyes 
look  away  from  the  lesion  and  the  head  is  rotated  toward  the  convulsed  side. 
This  symptom  may  be  associated  with  cortical  lesions,  particularly,  according 
to  some  authors,  when  in  the  neighborhood  of  the  supramarginal  and  angular 
gyri.  It  may  also  occur  in  a  lesion  of  the  internal  capsule  or  in  the  pons,  but 
in  the  latter  situation  the  conjugate  deviation  is  the  reverse  of  that  which 
occurs  in  other  cases,  as  the  patient  looks  away  from  the  lesion,  and  in  spasm 
or  convulsion  looks  toward  the  lesion. 

Hemiplegia, — In  cases  in  which  consciousness  is  restored  and  the  patient 
improves,  a  unilateral  paralysis  may  persist  due  to  the  destruction  of  the 
motor  area  or  the  pyramidal  tract  in  any  part  of  its  course.  Hemiplegia  is 
complete  when  it  involves  face,  arm,  and  leg,  or  partial  when  it  involves  only 
one  or  other  of  these  parts.  This  may  be  the  result  of  a  lesion  (a)  of  the 
motor  cortex;  (6)  of  the  pyramidal  fibres  in  the  corona  radiata  and  in 
the  internal  capsule;  (c)  of  a  lesion  in  the  cerebral  peduncle;  or  (d)  in  the 
pons  Varolii.  The  situation  of  the  lesions  and  their  effects  are  given  in  Fig.  9. 
Haemorrhage  is  perhaps  the  most  common  cause,  but  tumors  and  spots  of 
softening  may  also  induce  it.  The  special  details  of  the  hemiplegia  may  here 
be  considered.  The  face  (except  in  lesions  in  the  lower  part  of  the  pons)  is 
involved  on  the  same  side  as  the  arm  and  leg.  This  results  from  the  fact  that 
the  facial  muscles  stand  in  precisely  the  same  relation  to  the  cortical  centres 
as  those  of  the  arm  and  leg,  the  fibres  of  the  upper  motor  segment  of  the  facial 
nerve  from  the  cortex  decussating  just  as  do  those  of  the  nerves  of  the  limbs. 
The  signs  of  the  facial  paralysis  are  usually  well  marked.  There  may  be  a 
slight  difficulty  in  elevating  the  eyebrows  or  in  closing  the  eye  on  the  paralyzed 
side,  or  in  rare  cases  the  facial  paralysis  is  complete,  but  the  movements  may 
be  present  with  emotion,  as  laughing  or  crying.  The  facial  paralysis  is  par- 
tial, involving  only  the  lower  portion  of  the  nerve,  so  that  the  orbicularis  oculi 
and  the  frontalis  muscles  are  much  less  involved  than  the  lower  branch.  The 
hypoglossal  nerve  also  is  involved.  In  consequence,  the  patient  can  not  put 
out  the  tongue  straight,  but  it  deviates  toward  the  paralyzed  side,  inasmuch 
as  the  genio-hyo-glossus  of  the  sound  side  is  unoppdsed.  With  right  hemiplegia 
there  may  be  aphasia.  Even  without  marked  aphasia  diflBculty  in  speaking 
and  slowness  are  common. 

The  arm  is,  as  a  rule,  more  completely  paralyzed  than  the  leg.  The  loss 
of  power  may  be  absolute  or  partial.  In  severe  cases  it  is  at  first  complete. 
In  others,  when  the  paralysis  in  the  face  and  arm  is  complete  that  of  the  leg 
is  only  partial.  The  face  and  arm  may  alone  be  paralyzed,  while  the  leg 
escapes.  Less  commonly  the  leg  is  more  affected  than  the  arm,  and  the  face 
may  be  only  slightly  involved. 

Certain  muscles  escape  in  hemiplegia,  particularly  those  associated  in* 
symmetrical  movements,  as  those  of  the  thorax  and  abdomen,  a  fact  which 
Broadbent  explains  by  supposing  that  as  the  spinal  nuclei  controlling  these 
movements  on  both  sides  constantly  act  together,  they  may,  by  means  of  this 


Fio.  0, — Diagram  of  motor  path  from  left  brain.  Tbi 
red.  Th«  iiutilei  of  the  motor  cerebral  nerves  are  e 
side  the  cerebral  nerves  of  that  side  are  indicated 
segment  paralysis  in  the  arm  of  the  opposite  side 
segment  |mralysis  of  the  whole  opposite  side  of  the 
upper  segment  paralysis  of  the  opposite  face,  arm,  i 
of  the  eye- muscles  oji  the  same  side — crossed  para] 
pons),  upper  segment  paralysis  of  the  opposite  arm  . 
of  the  face  and  the  externiil  rectus  ou  the  sam«*  side 
naent  paralysis  of  all  must^-lef*  represented  below  ]« 
mu&cles  represented  at  level  of  lesion— spina!  parap 
of  muscles  localized  at  seat  of  lesion — anterior  poHon 
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muscles  on  the  paralyzed  side  acted  more  strongly  than  the  corresponding 
muscles,  but  that  in  forced  respiration  the  reverse  condition  was  true.  This 
has  been  confirmed  by  Clark  and  Bury.  The  degree  of  permanent  paralysis 
after  a  hemiplegic  attack  varies  much  in  different  cases.  When  the  restitution 
is  partial,  it  is  always,  as  Wernicke  has  pointed  out,  certain  groups  of  muscles 
which  recover  rather  than  others.  Thus  in  the  leg  the  residual  paralysis  con- 
cerns the  flexors  of  the  leg  and  the  dorsal  flexors  of  the  foot — ^i.  e.,  the  muscles 
which,  according  to  Ludwig  Mann,  are  active  in  the  second  period  of  walk- 
ing, shortening  the  leg,  and  bringing  it  forward  while  it  swings.  The  mus- 
cles which  lift  the  body  when  the  foot  rests  upon  the  groimd,  those  used  in 
the  first  period  of  walking,  include  the  extensors  of  the  leg  and  the  plantar 
flexors  of  the  foot.  These  "  lengtheners  "  of  the  leg  often  recover  almost 
completely  in  cases  in  which  the  paralysis  is  due  to  lesions  of  the  pyramidal 
tract.  In  the  arms  the  residual  paralysis  usually  affects  the  muscle  groups 
which  oppose  the  thumb,  those  which  rotate  the  arm  outward,  and  the  openers 
of  the  hand. 

As  a  rule,  there  is  at  first  no  wasting  of  the  paralyzed  limbs. 

Crossed  Hemiplegia, — A  paralysis  in  which  there  is  loss  of  function  in  a 
cerebral  nerve  on  one  side  with  loss  of  power  (or  of  sensation)  on  the  opposite 
side  of  the  body  is  called  a  crossed  or  alternate  hemiplegia.  It  is  met  with 
in  lesions,  commonly  haemorrhage,  in  the  cms,  the  pons,  and  the  medulla 
(Fig.  9,  3  and  4). 

(a)  Cms. — The  bleeding  may  extend  from  vessels  supplying  the  corpus 
striatum,  internal  capsule,  and  optic  thalamus,  or  the  haemorrhage  may  be 
primarily  in  the  crus.  In  the  classical  case  of  Weber,  on  section  of  the  lower 
part  of  the  left  crus  an  oblong  clot  15  mm.  in  length  lay  just  below  the  medial 
and  inferior  surface.  The  characteristic  features  of  a  lesion  in  this  locality 
are  paralysis  of  arm,  face,  and  leg  of  the  opposite  side,  and  oculo-motor  paral- 
ysis of  the  same  side — the  syndrome  of  Weber.  Sensory  changes  have  also 
been  present.  Haemorrhage  into  the  tegmentum  is  not  necessarily  associated 
with  hemiplegia,  but  there  may  be  incomplete  paralysis  of  the  oculo-motor 
nerve,  with  disturbance  of  sensation  and  ataxia  on  the  opposite  side  of  the 
body.  The  optic  tract  or  the  lateral  geniculate  body  l3ring  on  the  lateral  side 
of  the  crus  may  be  compressed,  in  which  event  there  will  be  hemianopsia. 

(h)  Pons  and  Medulla. — Lesions  may  involve  the  pyramidal  tract  and  one 
or  more  of  the  cerebral  nerves.  If  at  the  lower  aspect  of  the  pons,  the  facial 
nerve  may  be  involved,  causing  paralysis  of  the  face  on  the  same  side  and 
hemiplegia  on  the  opposite  side.  The  fifth  nerve  may  be  involved,  with  the 
fillet  (the  sensory  tract),  causing  loss  of  sensation  in  the  area  of  distribution 
of  the  fifth  on  the  same  side  as  the  lesion  and  loss  of  sensation  on  the  opposite 
side  of  the  body.  The  sensory  disturbance  here  is  apt  to  be  dissociated,  of 
the  syringomyelic  type,  affecting  particularly  the  sense  of  pain  and  tem- 
perature. 

Sensory  Disturbances  resulting  from  Cerebral  Hcemorrhage. — These  are 
variable.  Hemianaesthesia  may  coexist  with  hemiplegia,  but  in  many  instances 
there  is  only  slight  numbing  of  sensation.  When  the  hemianaesthesia  is 
marked,  it  is  usually  the  result  of  a  lesion  in  the  internal  capsule  involving 
the  retrolenticular  portion  of  the  posterior  limb.  In  C.  L.  Dana's  study  of 
sensory  localization  he  found  that  anaesthesia  of  organic  cortical  origin  was 
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8 1  ways  limited  or  more  pronoiinced  in  certain  parta,  as  the  fac?e,  arm,  «r  Uf^ 
and  wa^  generally  incomplete.  Total  anaesthesia  was  either  of  f 
subcortical  origin.  Marked  ana.'sthesia  was  much  more  comraon  :..  .  ..i^ 
than  in  hiemorrhage.  Complete  hemiansesthe^ia  is  cerUinly  ran*  in  hirmor*, 
rhage.  Disturbance  of  the  special  senif^es  is  not  common,  Heraianopia 
exist  on  the  same  iside  ajs  the  paralytsis,  and  there  muy  be  diniinutinn  i 
the  acuteness  of  the  senses  of  hearing,  ta<ste,  and  smell.  Gower*  Uiinks  Uut 
homon\Tnous  hemianopia  of  the  halves  of  the  Tieual  fields  opposite  to  tlwr 
lesion  i^  ver>^  frequent  shortly  after  the  onset,  though  often  overlooked. 

Psychic  disturbances,  variable  in  nature  and  degree,  may  result  from  cere- 
bral hiemorrhage. 

The  Reflexes  in  Apoplectic  Cases. — During  the  apoplectic  coma  all  thi 
reflexes  are  abolished,  but  immediately  on  recovery  of  consciousness  ibnr 
return,  first  on  the  non-hem iplegid  side,  later,  sometimes  only  after  weckb^ 
on  the  paralyzed  side.  As  to  the  time  of  return,  especially  of  the  pal 
n^flexes,  marked  differences  are  observable  in  individual  cases.  Tlie 
reflexes  later  are  increased  on  the  paralvzed  side,  and  ankle  clontu^  nmy  l# 
present.  Plantar  stimulation  usually  gives  au  extensor  r 
toe  (Babinski's  reflex).     Thu^  may  occur  very  early  and  >  indi- 

cation of  tfre  paralyzed  side.     The  other  superficial  reflexes  arc  usually  diauiH 
ishetl.     The  ephineters  are  not  affected. 

The  course  of  the  diijease  depends  upon  the  situation  and  extent  of  Chi 
lesion.  If  slight,  the  hemiplegia  may  disappear  completely  within  a  few  <kji 
or  a  few  weeks.  In  severe  case45  the  rule  is  that  the  leg  graduallv 
before  the  arm,  and  the  muscles  of  the  shoulder  girdle  and  upper  arm 
those  of  the  forearm  and  hand.     The  face  may  recover  quickly. 

Except  in  the  very  slight  lesions,  in  which  the  hemiplegia  is  tmifiieot, 
changes  take  place  which  may  be  grouped  as 

Secondary  Symptoms. — These  correspond  to  the  chronic  stage.  la  t 
case  in  which  little  or  no  improvement  takes  place  within  eight  or  tes  Wfi^ 
it  will  be  found  that  the  paralyzed  limbs  undergo  certain  changes.  The  1^ 
as  a  rule,  recovers  enough  power  to  enable  the  patient  to  gel  a)M>ut,  altlidii^ 
the  foot  is  dragged.  Cicca.sionally  a  recurrence  of  severe  symptoma  is  eav, 
even  without  a  new  haemorrhage  having  taken  place.  In  both  arm  and  Uy 
the  condition  of  sfcandary  contraction  or  late  rigidity  comes  on  and  ia  alimyi 
most  marked  in  the  upper  extremity.     The  arm  beeonn^  per  'y  fend 

at  the  elbow  and  resists  all  attempts  at  extension.  The  wri^i  ...  .id  ilfOB 
the  forearm  and  the  fingers  upon  the  hand.  The  position  of  the  ana  iod 
hand  is  very  characteristic.     There  is  frequently,  as  the  cont:  'lovelof^ 

a  great  deal  of  pain.     In  the  leg  the  contracture  is  rarely  -  i  **,    Tte 

loss  of  power  is  most  marked  in  the  muscles  of  The  frK)t.  ami  to  prevent  tbi 
toes  from  dragging,  the  knee  in  walking  is  much  flexed,  or  more  ccnDJaonlj 
tlie  foot  is  swung  round  in  a  half -circle. 

The  reflexes  are  at  this  stage  greatly  increased.  These  c<mtmclQi«i  w* 
permanent  and  incural>Ie,  and  are  associated  with  a  secondary  d^ewhn^ 
sclerosis  of  the  motor  path.  There  are  instances,  however,  in  which  rigiditi 
and  contracture  do  not  occur,  but  the  arm  remains  flaccid,  the  teg 

regained  its  power.     Tliis  UmipUgir  flasque  of  Bouchard  m  found  mo«t    

monly  in  children.     Among  other  secondary  changes  in  late  hamiplqpa  mff 
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be  mentioned  the  following:  Tremor  of  the  affected  limbs,  post-paialytie 
chorea,  the  mobile  spasm  known  as  athetosis,  arthropathies  in  the  joints  of 
the  affected  side,  and  muscular  atrophy.  Athetosis  and  post-hemiplegic  chorea 
will  be  considered  in  the  hemiplegia  of  children.  The  cool  surface  and  thin 
glossy  skin  of  a  hemiplegic  limb  are  familiar  to  all.  A  word  may  here  be 
said  upon  the  subject  of  muscular  atrophy  of  cerebral  origin. 

As  a  rule,  atrophy  is  not  a  marked  feature  in  hemiplegia,  but  in  some 
instances  it  does  develop.  It  has  been  thought  to  be  due  in  some  cases  to 
secondary  alterations  in  the  gray  matter  of  the  ventral  horns,  as  in  a  case 
reported  by  Charcot.  Recently,  however,  attention  has  been  called  by  Senator, 
Quincke,  and  others  to  the  fact  that  atrophy  may  follow  as  a  direct  result  of 
the  cerebral  lesion,  the  ventral  horns  remaining  intact.  In  Quincke's  case, 
atrophy  of  the  arm  followed  the  development  of  a  glioma  in  the  anterior  cen- 
tral convolution.  The  gray  matter  of  the  ventral  horns  was  normal.  These 
atrophies  are  most  common  in  cortical  lesions  involving  the  domain  of  the 
third  main  branch  of  the  Sylvian  artery,  and  in  central  lesions  involving  the 
lenticulo-thalamic  region.  Their  explanation  is  not  clear.  The  wasting  of 
cerebral  origin,  which  occurs  most  frequently  in  children,  and  leads  to  hemi- 
atrophy of  the  muscles  along  with  stimted  growth  of  the  bones  and  joints, 
is  to  be  sharply  separated  from  the  hemiatrophy  of  the  muscles  of  the  adult 
following  within  a  relatively  short  time  upon  the  hemiplegia. 

Diagnosis. — There  are  three  groups  of  cases  which  offer  increasing  diffi- 
culty in  recognition. 

(1)  Cases  in  which  the  onset  is  gradual,  a  day  or  two  elapsing  before 
the  paralysis  is  fully  developed  and  consciousness  completely  lost,  are  readily 
recognized,  though  it  may  be  difficult  to  determine  whether  the  lesion  is  due 
to  thrombosis  or  to  haemorrhage. 

(2)  In  the  sudden  apoplectic  stroke  in  which  the  patient  rapidly  loses 
consciousness,  the  diflficulty  in  diagnosis  may  be  still  greater,  particularly 
if  the  patient  is  in  deep  coma  when  first  seen. 

The  first  point  to  be  decided  is  the  existence  of  hemiplegia.  This  may 
be  difficult,  although,  as  a  rule,  even  in  deep  coma  the  limbs  on  the  para- 
lyzed side  are  more  flaccid  and  drop  instantly  when  lifted;  whereas,  on  the 
non-paralyzed  side  the  muscles  retain  some  degree  of  tonus.  The  reflexes  may 
be  decreased  or  lost  on  the  affected  side  and  there  may  be  conjugate  devia- 
iion  of  the  head  and  eyes.  Rigidity  in  the  limbs  of  one  side  is  in  favor  of  a 
hemiplegic  lesion.  It  is  practically  impossible  in  a  majority  of  these  cases 
to  say  whether  the  lesion  is  due  to  haemorrhage,  embolism,  or  thrombosis. 

(3)  Large  haemorrhage  into  the  ventricles  or  into  the  pons  may  produce 
sudden  loss  of  consciousness  with  complete  relaxation,  so  that  the  condition 
may  simulate  coma  from  uraemia,  diabetes,  alcoholism,  opium  poisoning,  or 
epilepsy. 

The  previous  history  and  the  mode  of  onset  may  give  valuable  information. 
In  epilepsy,  convulsions  have  preceded  the  coma;  in  alcoholism,  there  is  a 
history  of  constant  drinking,  while  in  opium  poisoning  the  coma  develops 
more  gradually ;  but  in  many  instances  the  difficulty  is  practically  very  great, 
and  on  more  than  one  occasion  I  have  seen  mortifying  post-mortem  disclosures 
tinder  these  circumstances.  With  diabetic  coma  the  breath  often  smells  of 
acetone.    In  ventricular  haemorrhage  the  coma  is  sudden  and  develops  rapidly. 
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The  hemiplegic  symptoms  may  be  transient,  quickly  giving  place  to  com] 
relaxation.  Convulsions  occur  in  many  casoi^,  and  may  be  the  very  dymptom 
to  lead  astray — s^  in  a  case  of  ventricular  hapmorrhage  which  occurred  in  i 
puerperal  patient^  in  whom,  naturally  enough,  the  condition  was  thought  in  be 
ursemic,     Kigidity  ib  often  present.    In  temorrhage  into  t'  "  )oii» 

are  fretjuent.    The  pupils  may  be  strongly  contracted,  eonji^^  tay 

occur,  and  the  lemperatiire  is  apt  to  rise  rapidly.  The  contraction  of  thi 
pupils  in  pontine  hffimorrhage  naturally  suggests  opium  poisoning.  The  dif- 
ference in  temperature  in  the  two  conditions  is  a  valuable  diagnoi^tic  potoL 
The  apoplectiform  seizures  of  general  paresis  have  usually  boen  preceded  liy 
abnormal  mental  symptoms,  and  fln^  associated  hemiplegia  is  >t*lclni« 
manent. 

It  may  l>e  impossible  at  first  w  give  a  definite  diagnosis,  iu 
to  hospitals  or  in  emergency  cases  the  physician  should  be  particuhi 
about  the  following  points:  The  examination  of  the  head  for  injury  or  frac^ 
ture;  the  urine  should  be  tested  for  albumin,  examined  for  Bugar.  and  stndied 
microscopically ;  a  careful  examination  shoidd  be  made  of  the  Unibfi  with  ref- 
erence to  their  degree  of  relaxation  or  the  presence  of  rigidity,  and  ll»e  cm^ 
dition  of  the  reflexes;  the  state  of  the  pupils  should  be  noted  and  the  Irjn- 
peratnre  taken.  The  odor  of  the  breath  (alcohol,  acetone,  chloroform,  etc) 
should  be  remarked.  The  most  serious  mistakes  are  made  in  the  caae  *>f 
patients  who  are  drunk  at  the  time  of  the  attack,  a  combination  l>y  no  tneftOtf 
uncommon  in  the  class  of  patients  admitted  to  hospital.  Under  thtse  cinnmi* 
stances  the  case  may  erroneously  be  looked  upon  as  one  of  alcx>holic  coma,  tt 
is  best  to  regard  each  case  as  serious  and  to  bear  in  mind  that  this  ti  i 
condition  in  which »  above  all  others,  mistakes  are  commom 

Prognosis. — From  cortical  hieruorrhage,  unless  very  extensive,  the  iteoreiy 
may  be  corTiplete  without  a  trace  of  contracture*  This  is  more  common  mhm 
the  hieijiorrhage  follows  injury  than  when  it  results  from  disease  of  tin 
arteries.  Infantile  meningeal  hiemorrhage,  on  the  other  band^  is  a  condition 
whicli  may  pnuhice  idiocy  or  spastic  diplegia. 

Large  htemorrhages  into  the  corona  radiata,  and  opeeiaHv  thf»si»  whkh 
ruj>turc  into  the  ventricles^  rapidly  prove  fatal. 

The  hemiplegia  which  follows  lesions  of  the  internal  tap>uj<^^\  tfi 
of  rupture  of  the  leuticulo-striate  artery,  is  usually  persistent  and  i 
by  contracture.     Wlien  the  retro-lenticular  fi!)res  of  the  internal  caps^uic  art 
involved  there  may  be  hemianaesthesia,  and  later,  especially  if  ih*'  »T,ilr*Tnui 
be  implicated,  hemichorea  or  athetosis.    In  any  case  of  central  ;\ 
following  f^yraptoms  are  of  grave  omen:  persisteii^ 
during  the  st^cond  and  third  day;  rapid  rise  in   i 
forty-eight  hours  after  the  initial  fall.     In  the  reaction  wbich  tak* 
the  second  or  third  day,  the  temperatuns  usnally  ri9€?s,  and  '* 
on  the  third  or  fourth  day  with  return  of  consciousness  it^  a  \ 
tion*    The  rapid  fonnation  of  bed-sores,  particularly  the 
of  Charcot,  is  a  fatal  indication*     The  occurrence  of  Ht^ 
abundant,  in  the  urine  is  an  unfavorable  symptom, 

WTien  consciousness  returns  and  the  patient  is  im 
anxiously  asked  as  to  the  paralysis.  The  extent  of  th 
for  some  weeks.    With  slight  lesions  it  may  pass  off  entirely.    If  perwistent  il 
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the  end  of  a  month  some  grade  ol  permanent  palsy  is  certain  to  remain,  and 
gradually  the  late  rigidity  supervenes. 


5.  Embolism  and  Thuombosis   {Cerebral  Softening), 

(a)  EmboliBM, — ^The  enilwlus  usually  enters  the  carotid,  rarely  the  verte- 
bral arter}\  In  the  great  majority  of  cases  it  comes  from  the  left  heart  and 
is  either  a  vegetation  of  a  fresh  endocarditis  or,  more  coramonlyy  of  a  recurring 
endocarditis,  or  from  the  segments  involved  in  an  ulcerative  process.  Less 
oftem  the  embolus  is  a  portion  of  a  clot  which  has  formed  in  the  auricular 
Appendix,  Portions  of  clot  from  an  aneurism,  thrombi  from  atheroma  of  the 
Aorta,  or  from  the  territory  of  the  pulmonary  veins,  may  n\so  eaune  hlocking 
of  the  branches  of  the  circle  of  Willis.  In  the  puerperal  condition  cerebral 
embolism  is  not  infrequent.  It  may  occur  in  women  with  heart-disease,  but 
in  other  instances  the  heart  is  un involved,  and  tlie  condition  has  l>een  thought 
to  be  associated  with  the  development  of  heart'clots,  owing  to  increased  coagu- 
lability of  the  blood.  A  majority  of  cases  of  embolism  occur  in  heart-diseaae, 
89  per  cent  (Saveliew;).  Cases  are  rare  in  the  acute  endocarditis  of  rheuma- 
tism, chorea,  and  febrile  conditions?!.  It  is  much  more  common  in  the  secondary 
recurring  endocarditis  which  attacks  old  sclerotic  valves.  The  embolus  most 
frequently  passes  to  the  left  middle  cerebral  artery,  as  it  enters  the  left  carotid 
oftener  than  the  right  because  of  the  more  direct  course  of  the  blood  io  the 
former.  The  posterior  cerebral  and  the  vertebral  are  less  often  affected.  A 
Urge  plug  may  lodge  at  the  bifurcation  of  the  basilar.  Embolism  of  the 
ciTcbellar  vessels  is  rare. 

Embolism  occurs  more  fret^uently  in  womcn»  owing,  no  doubt,  to  the  greater 
frequency  of  mitral  stenosis.  Contrary  to  this  general  statement,  Newton 
Pitt's  statistics  of  79  cases  at  Gny's  Hospital  indicate,  however,  that  nmles  are 
more  frequently  affected ;  or  in  this  series  there  were  44  males  and  35  females, 
Saveliew  gives  54  per  cent  in  women. 

(b)  Thrombosis. — Clotting  of  blood  in  the  cerebral  vessels  occurs  (1)  about 
an  embolus,  {2}  as  the  result  of  a  lesion  of  the  arterial  wall  (either  endar- 
teritis with  or  without  atheroma  or,  particularly,  the  syphilitic  arteritis),  (3) 
in  aneurisms  both  coarse  and  miliary,  and  (4)  very  rarely  as  a  direct  result 
of  ahnonnal  conditions  of  the  blood.  Thrombosis  occasionally  follow^s  ligation 
of  the  carotid  artery.  The  thrombosis  is  most  common  in  the  middle  cerebral 
and  in  the  basilar  arteries.    According  to  Kolisko,  softening  of  limited  areas, 

sufficient  to  induce  hemiplegia,  may  he  caused  by  sudden  collapse  of  certain 

ebral  arteries  from  cardiac  weakness. 

A&atomical  Changes. — Degeneration  and  softening  of  the  territory  snp- 
lied  by  the  vessels  is  the  ultimate  result  in  both  embolism  and  thrombosis. 

pking  in  a  terminal  artery  may  be  followed  by  infarction,  in  which  the 

ritary  may  either  be  deeply  infiltrated  w^ith  blood  (ba3morrhagic  infarction) 
or  be  simply  pale,  swollen,  and  necrotic  (aniemic  infarction).  Gradually  the 
iirocess  of  softening  proceeds,  the  tissue  is  infiltrated  with  serum  and  is  moist» 
the  nerve  fibres  degenerate  and  become  fatty.  The  neuroglia  is  swollen  and 
cedematous.  The  color  of  the  softened  area  depends  upon  the  amount  of  blood. 
The  hspmoglnbin  undergoes  gradual  transformation,  and  the  early  red  color 
mmy  give  place  to  yellow.    Formerly  much  stress  was  laid  upon  the  difFerence 
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between  redj  yellow,  and  white  softening.    The  red  and  yellow  are  seen 
on  the  cortex.     Sometimes  the  red  softening  is  particularly  marked  in 
of  eraboHsra  and  in  the  neighborhtx^d  of  tumors.    The  gray  mailer  shown  manj 
punctiform  haemorrhages-^capillary  apoplexy.     There  \a  a  variety  of  yellow  j 
softening — the  plaques  jaunes — common  in  elderly  persons*  whicli  oci'un<  laj 
the  gray  matter  of  the  convolations.    The  spots  are  from  1  to  2  cm.  in  dlaio* 
eter,  sometimes  are  angular  in  shape,  the  edges  deanly  cut»  and  the  fioften«n| 
area  is  represented  by  either  a  turbid,  yellow  material,  or  in  some  insuuu*!?' 
there  i&  a  space  crosseil  by  line  trabecular,  in  the  meshes  of  which  there  is  floid. 
White  softening  occurs  most  frequently  in  the  white  matter,  and  ijs  M'eti^^^M 
about  tumors  and  abscesses.    Inflammatory  changes  are  common  in  ami  ai^^B 
the  softened  areas.    When  the  eml[>olus  is  derived  from  an  infected  foetid,  u 
in  ulcerative  endocarditis,  suppuration  may  follow.     The  final  changes  Tart 
very  much.    The  degenerated  and  dead  tis^sue  elements  are  gradually  but  alowly 
removed,  and  if  the  region  is  small  may  be  replaced  by  a  growth  of  eoanoctite 
tissue  and  the  formation  of  a  scar.     If  large,  the  resorption  results  in 
formation  of  a  cyst.    It  is  surprising  for  how  long  an  area  of  softening 
persist  without  much  change. 

The  position  and  extent  of  the  softening  depend  upon  the  obstmeted  artery. 
An  embolus  which  blocks  the  middle  cerebral  at  its  origin  involvos  not  only 
the  arteries  to  the  anterior  perforated  space,  but  also  the  cortical  branches,  and 
in  such  a  ease  there  is  softening  in  the  neighborhood  of  the  corpus  striatttin, 
as  well  as  in  part  of  the  region  supplied  by  the  cortical  vessels.  The  freedom 
of  anastomosis  between  these  branches  varies  a  goml  deal.  Thus,  there  are 
instances  of  emlKdism  of  the  middle  cerebral  artery  in  which  the  ^ftiaiiflf 
has  involved  only  the  territory*  of  the  central  branches,  in  which  case  blood  lii^ 
reached  the  cortex  through  the  anterior  and  posterior  cerebrals.  When  tht 
middle  cerebral  is  blocked  (as  is  perhaps  oftenest  the  case)  beyond  the  poiat 
of  origin  of  the  central  arteries,  one  or  other  of  its  branches  is  nsuall?  waA 
involved.  The  emixilus  may  lodge  in  the  vessel  passing  to  the  I  bird  frooltl 
convolution,  or  in  the  artery*  of  the  ascending  frontal  or  ascending  parietal; 
or  it  may  lodge  in  the  branch  passing  to  the  supramarginal  and  angular  gjru 
or  it  may  enter  the  lowest  branch  which  is  distributed  to  the  upper  coiivalih 
tions  of  tJie  temporal  lobe.  These  are  practically  terminal  artrrit^,  and  ia* 
stances  freifuently  occur  of  softening  limited  to  a  part,  at  any  rate,  of  the 
territory  supplied  by  them.  Some  of  the  most  accurate  focalizing  lesions  «« 
produced  in  this  way. 

Symptoms. — Extensive  thrombotic  softening  may  exist  without  any  iymp* 
toms.  It  is  not  uncommon  in  the  post-mortem  examination  of  the  bodiei  «f 
elderly  persons  to  tind  the  plaques  jaunes  scattered  over  the  oonvolutioniw  So. 
too,  softening  may  take  place  in  the  "  silent  '*  regions^  bs  they  am  temfd 
without  exciting  any  symptoms.  \^en  the  central  or  cortical  brjinches  of  tl» 
middle  cerebral  arteries  are  involved  the  srmptomB  arc  similar  to  tho«e  «f 
haemorrhage  from  the  same  arteries.  Permanent  or  transient  Yu*miple^ii  m- 
suits.  When  the  central  arteries  are  involved  the  softening  in  the  iii|«rDtl 
capsule  is  commonly  followed  by  permanent  hemiplegia.  There  are  ccrtaii 
peculiaritiejj  associated  with  emhohsm  and  with  thrombosis  respftcttvHy. 

In  r.mbolism  the  patient  is  usually  the  subject  nf  heart -trouble,  or  ihm 
exist  some  of  the  conditions  already  mentioned.    The  onset  is  sudden,  witluiat 
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premonitory  symptoms.  When  the  embolus  blocks  the  left  middle  cerebral 
artery  the  hemiplegia  is  usually  associated  with  aphasia.  In  thrombosis,  on 
the  other  hand,  the  onset  is  more  gradual;  the  patient  has  previously  com- 
plained of  headache,  vertigo,  tingling  in  the  fingers ;  the  speech  may  have  been 
embarrassed  for  some  days;  the  patient  has  had  loss  of  memory  or  is  inco- 
herent, or  paralysis  begins  at  one  part,  as  the  hand,  and  extends  slowly,  and 
the  hemiplegia  may  be  incomplete  or  variable.  Abrupt  loss  of  consciousness 
is  much  less  common,  and  when  the  lesion  is  small  consciousness  is  retained. 
Thus,  in  thrombosis  due  to  syphilitic  disease,  the  hemiplegia  may  come  on 
gradually  without  the  slightest  disturbance  of  consciousness. 

The  hemiplegia  following  thrombosis  or  embolism  has  practically  the  char- 
acteristics, both  primary  and  secondary,  described  under  haemorrhage. 

The  following  may  be  the  effects  of  blocking  the  different  vessels:  (a) 
Vertebral.-^The  left  branch  is  more  frequently  plugged.  The  effects  are  in- 
volvement of  the  nuclei  in  the  medulla  and  symptoms  of  acute  bulbar  paralysis. 
It  rarely  occurs  alone ;  more  commonly  with 

(h)  Blocking  of  the  basilar  artery.  When  this  is  entirely  occluded,  there 
may  be  bilateral  paralysis  from  involvement  of  both  motor  paths.  Bulbar 
symptoms  may  be  present;  rigidity  or  spasm  may  occur.  The  temperature 
may  rise  rapidly.    The  symptoms,  in  fact,  are  those  of  apoplexy  of  the  pons. 

(c)  The  posterior  cerebral  supplies  the  occipital  lobe  on  its  medial  surface 
and  the  greater  part  of  the  temporo-sphenoidal  lobe.  If  the  main  stem  be 
thrombosed  there  is  hemianopia  with  sensory  aphasia.  Localized  areas  of 
softening  may  exist  without  symptoms.  Blocking  of  the  main  occipital  branch 
(arteria  occipitalis  of  Duret),  or  of  the  arteria  calcarina,  passing  to  the  cuneus 
may  be  followed  by  hemianopia.  Hemianaesthesia  may  result  from  involve- 
ment of  the  posterior  part  of  the  internal  capsule.  Not  infrequently  symmet- 
rical thrombosis  of  the  occipital  arteries  of  the  two  sides  occurs,  as  in  Forster^s 
well-known  case.  Still  more  frequent  is  the  occurrence  of  thrombosis  of  a 
branch  of  the  posterior  cerebral  of  one  hemisphere  and  a  branch  of  the  middle 
cerebral  of  the  other  (von  Monakow).  It  is  in  such  cases  that  the  most 
pronounced  instances  of  apraxia  are  met  with. 

(d)  Internal  Carotid, — The  symptoms  are  variable.  As  is  well  known,  the 
vessel  is  in  a  majority  of  cases  ligated  without  risk.  In  other  instances  tran- 
sient hemiplegia  follows ;  in  others  again  the  hemiplegia  is  permanent.  These 
variations  depend  on  the  anastomoses  in  the  circle  of  Willis.  If  these  are 
large  and  free,  no  paralysis  follows,  but  in  cases  in  which  the  posterior  com- 
municating and  the  anterior  communicating  vessels  are  small  or  absent,  the 
paralysis  may  persist.  In  No.  7  of  my  Elwyn  series  of  cases  of  infantile  hemi- 
plegia, the  woman,  aged  twenty-four,  when  six  years  old,  had  the  right  carotid 
ligated  for  abscess  following  scarlet  fever,  with  the  result  of  permanent  hemi- 
plegia. Blocking  of  the  internal  carotid  within  the  skull  by  thrombosis  or 
embolism  is  followed  by  hemiplegia,  coma,  and  usually  death.  The  clot  is 
rarcjy  confined  to  the  carotid  itself,  but  spreads  into  its  branches  and  may 
involve  the  ophthalmic  artery. 

(e)  Middle  Cerebral. — This  is  the  vessel  most  commonly  involved,  and,  as 
already  mentioned,  if  plugged  before  the  central  arteries  are  given  off,  perma- 
nent hemiplegia  usually  follows  from  softening  of  the  internal  capsule.  Block- 
ing of  the  branches  beyond  this  point  may  be  followed  by  hemiplegia,  which 
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is  more  likely  to  be  transient,  involyes  chiefly  the  arm  and  face,  and  if  the 
lesion  be  on  the  left  side  is  associated  with  aphasia.  There  may  be  plugging 
of  the  individual  branches  passing  to  the  inferior  frontal  (producing  typical 
motor  aphasia  if  the  disease  be  on  the  left  side),  to  the  anterior  and  posterior 
central  gyri  (usually  causing  total  hemiplegia),  to  the  supramarginal  and 
angular  gyri  (giving  rise,  if  the  thrombosis  be  on  the  left  side,  probably  with- 
out exception  to  the  so-called  visual  aphasia  (alexia),  usually  also  to  right- 
sided  hemianopsia),  or  to  the  temporal  gyri  (in  which  event  with  left-sided 
thrombosis  word-deafness  results). 

(/)  Anterior  Cerebral. — No  symptoms  may  follow,  and  even  when  the 
branches  which  supply  the  paracentral  lobule  and  the  top  of  the  ascending 
convolutions  are  plugged  the  branches  from  the  middle  cerebral  are  usually 
able  to  effect  a  collateral  circulation  in  these  parts.  Monoplegia  of  the  leg 
may,  however,  result.  Hebetude  and  dulness  of  intellect  may  occur  with 
obstruction  of  the  vessel. 

There  is  unquestionably  greater  freedom  of  communication  in  the  cortical 
I  branches  of  the  different  arteries  than  is  usually  admitted,  although  it  is  not 

'  possible,  for  example,  to  inject  the  posterior  cerebral  through  the  middle  cere- 

bral, or  the  middle  cerebral  from  the  anterior;  but  the  absence  of  softening 
in  some  instances  in  which  smaller  branches  are  blocked  shows  how  complete 
may  be  the  compensation,  probably  by  way  of  the  capillaries.  The  dilatation 
of  the  collateral  branches  may  take  place  very  rapidly;  thus  a  patient  with 
•chronic  nephritis  died  about  twenty-four  hours  after  the  hemiplegic  attack. 
There  were  recent  vegetations  on  the  mitral  valve  and  an  embolus  in  the  right 
middle  cerebral  artery  just  beyond  the  first  two  branches.  The  central  portion 
of  the  hemisphere  was  swollen  and  oedematous.  The  right  anterior  cerebral 
was  greatly  dilated,  and  by  measurement  its  diameter  was  found  to  be  nearly 
three  times  that  of  the  left 

Treatment  of  Cerebral  Hemorrhage  and  of  Softening. — The  chief  difficultj 
in  deciding  upon  a  method  of  treatment  is  to  determine  whether  the  apoplexy 
is  due  to  haemorrhage  or  to  thrombosis  or  embolism.  The  patient  should  be 
placed  in  bed,  with  his  head  moderately  elevated  and  the  neck  free.  He  should 
be  kept  absolutely  quiet.  If  there  is  dyspnoea,  stertor,  and  signs  of  mechanical 
I  obstruction  to  respiration,  he  should  be  turned  on  his  side,  as  recommended 

i  by  Bowles.    This  procedure  also  lessens  the  liability  to  congestion  of  the  lunp^w 

I  If  the  signs  of  intracranial  haBmorrhage  are  certain,  and  if  the  arterial  ten>ion 

I  is  high,  measures  may  be  taken  for  its  reduction.     Of  these  the  most  rapi«i 

;  and  satisfactory  is  venesection,  which  in  many  cases  seems  to  do  good.     How- 

i  ever,  as  Gushing  has  shown  experimentally,  a  rapid  and  increasing  rise  of 

arterial  tension,  usually  indicates  an  endeavor  of  the  vasomotor  centres  to 
counteract  an  increasing  intracranial  pressure,  in  this  case  due  to  a  continuing 
haemorrhage.  The  indication  under  these  circumstances  is  the  relief  of  the 
intracranial  pressure  by  craniotomy  and  removal  of  the  clot,  if  this  is  p)ossible. 
This  is  particularly  applicable  in  subdural  haemorrhage.  Horsley  and  Spen<vr 
have  recently,  on  experimental  grounds,  recommended  the  practice,  formerly 
employed  empirically,  of  compression  of  the  carotid,  particularly  in  the  in- 
gravescent form ;  or  even,  in  suitable  cases,  passing  a  ligature  round  the  vessel 
An  ice-bag  may  be  placed  on  the  head  and  hot  bottles  to  the  feet.  The  bowd< 
should  be  freely  opened,  either  by  calomel,  or  croton  oil  placed  on  the  tongue. 
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Counter-irritation  to  the  neck  or  to  the  feet  is  not  necessary.  Catheterization 
of  the  bladder  may  be  necessary^  especially  if  the  patient  remain  long  uncon- 
scious. 

Special  care  should  be  taken  to  avoid  bed-sores;  and  if  bottles  are  used 
to  the  feet,  they  should  not  be  too  hot,  since  blisters  may  be  readily  caused 
by  a  much  lower  temperature  than  in  health.  In  the  fever  of  reaction,  aconite 
may  be  indicated,  but  should  be  cautiously  used.  Stimulants  are  not  necessary, 
unless  the  pulse  becomes  feeble  and  signs  of  collapse  supervene.  No  digitalis 
is  to  be  given.  *  During  recovery  the  patient  should  be  still  kept  entirely  at  rest, 
even  in  the  mildest  cases  remaining  in  bed  for  at  least  fourteen  days.  The 
ice-bag  should  still  be  kept  at  the  head.  The  diet  should  be  light  and  no 
medicine  other  than  some  placebo  should  be  administered,  at  least  during  the 
first  month  after  the  haemorrhage.  Attention  should  be  paid  to  the  position 
occupied  by  the  paralyzed  limb  or  limbs,  which  if  swollen  may  be  wrapped  in 
cotton  batting  or  flannel. 

The  treatment  of  softening  from  thrombosis  or  embolism  is  very  unsatis- 
factory. Venesection  is  not  indicated,  as  it  lowers  the  tension  and  rather 
promotes  clotting.  If,  as  is  often  the  case,  the  hearts  action  is  feeble  and 
irregular,  stimulants  and  small  doses  of  digitalis  may  be  given  with,  if  neces- 
sary, ether  or  ammonia.  The  bowels  should  be  kept  open,  but  it  is  not  well 
to  purge  actively,  as  in  haemorrhage. 

In  the  thrombosis  which  follows  S3rphilitic  disease  of  the  arteries,  and  which 
is  met  with  most  frequently  in  men  between  twenty  and  forty  (in  whom  the 
hemiplegia  often  sets  in  without  loss  of  consciousness),  the  iodide  of  potassium 
should  be  freely  used,  giving  from  20  to  30  grains  three  times  a  day,  or,  if 
necessary,  larger  doses.  If  the  syphilis  has  been  recent,  mercurials  by  inimc- 
tion  are  also  indicated.  Practically  these  are  the  only  cases  of  hemiplegia  in 
which  we  see  satisfactory  results  from  treatment. 

Very  little  can  be  done  for  the  hemiplegia  which  remains.  The  damage 
is  too  often  irreparable  and  permanent,  and  it  is  very  improbable  that  iodide 
of  potassium,  or  any  other  remedy,  hastens  in  the  slightest  degree  Nature's 
dealing  with  the  blood-clot. 

The  paralyzed  limbs  may  be  gently  rubbed  once  or  twice  a  day,  and  this 
should  be  systematically  carried  out,  in  order  to  maintain  the  nutrition  of  the 
muscles  and  to  prevent,  if  possible,  contractures.  The  massage  should  not, 
however,  be  begun  until  at  least  ten  days  after  the  attack.  The  rubbing  should 
be  toward  the  body,  and  should  not  be  continued  for  more  than  fifteen  minutes 
at  a  time.  After  the  lapse  of  a  fortnight,  or  in  severe  cases  a  month,  the  mus- 
cles may  be  stimulated  by  the  faradic  current ;  faradic  stimulation  alternating 
with  massage,  especially  if  applied  to  the  antagonists  of  the  muscles  which 
ordinarily  undergo  contracture,  is  of  very  great  service,  even  in  cases  where 
there  can  be  but  little  hope  of  any  return  of  voluntary  movement.  When  con- 
tractures occur,  electricity  properly  applied  at  intervals  may  still  be  of  some 
benefit  along  with  the  passive  movements  and  frictions,  and  it  has  been  sug- 
gested that  tendon  transplantation,  or  indeed  cross  suture  of  nerves,  may  cause 
some  improvement. 

In  a  case  of  complete  hemiplegia,  the  friends  should  at  the  outset  be 
frankly  told  that  the  chances  of  full  recovery  are  slight.  Power  is  usually  re- 
stored in  the  leg  sufficient  to  enable  the  patient  to  get  about,  but  in  the  major- 


962 


DISEASES  OF  THE  NERVOUS  SYSTEM, 


\ 


itj*  of  instances  the  finer  movements  of  the  hand  arc  permanently  Icwt.  Tta 
general  health  should  be  looked  after,  the  bowels  reflated,  and  the  ^ecretioo^ 
of  The  skin  and  kidneys  kept  active.  In  permanent  hemiplegia  in  person* 
al>ove  the  middle  fieri od  of  life,  more  or  less  mental  weaknejvs  i»  apt  to  fallow 
the  attack,  and  the  patient  may  become  irritable  and  emotional. 

And,  lastly,  when  hemiplegia  has  pers^iisted  for  more  than  three  months  and  ^ 
contractures  have  developed,  it  is  the  duty  of  the  physician  to  explain  to  tb«H 
patient,  or  to  hia  friends,  that  the  condition  is  past  relief,  that  niiHlieinfa*  anii  ' 
electricity  will  do  no  good,  and  that  there  is  no  possible  hope  of  cure, 

6.  Aneltrism  of  the  Cerebil\l  Arteries. 

Miliary  aneurisms  are  not  included,  but  reference  iis  made  only  to  mneuftsm 
of  the  larger  branches.  The  condition  is  not  uncommon.  There  wieni  If 
instances* in  my  first  800  autopsies  in  Montreal. ♦  This  is  a  eonsidefmhly  Uufcr 
pro|iortiou  than  in  Newton  Pitt's  collection  from  Guy's  Hospital,  19  tiimis  ifi 
9,000  inspections. 

Etiolo^. — Males  are  more  frequently  affected  than  females.  Of  my  It 
cases  7  were  males.  The  disease  is  roost  common  at  the  middle  [leriod  of  hfe. 
One  of  my  cases  was  a  lad  of  six,  Pitt  de^ribes  one  at  the  same  age.  ITw 
chief  causes  are  (a)  endarteritis,  either  simple  or  syphilitic,  which  k*ad^  U 
weakness  of  the  wall  and  dilatation;  and  (b)  embolism.  As  pointed  out  K? 
Church,  these  aneurisms  are  often  found  with  endocarditis.  Pitt,  in  hifi  recent 
study  of  the  subject,  concludes  that  it  is  exceptional  to  find  cerebral  aneurism 
unassociated  with  f ungating  endocarditis.  The  embolus  disappear?*,  and  dtli* 
tation  follows  the  secondary  inflammatory  changes  in  the  coats  of  the  vc»g«l. 

Morbid  Anatomy,— The  middle  cerebral  branches  are  most  fro»|uently 
volved.  In  my  12  case.-?  the  distribution  on  the  arteries  was  a^  follows:  Intw- 
nal  carotid,  1 ;  middle  cerebral,  5;  basilar,  3;  anterior  communicating,  3.  Ei* 
cept  in  one  case  they  were  saccular  and  communicated  with  the  lumen  of  this 
vessel  by  an  orifice  smaller  than  the  circumference  of  the  sac.  In  th**  1***4 
cases  which  make  up  the  statistics  of  I^bert,  Dnrand,  and  Bartholow  the  miii- 
dle  cerebral  was  involved  in  44,  the  basilar  in  41,  internal  carotid!  in  2.3,  ant^ 
rior  cerebral  in  14,  posterior  communicating  in  8,  anterior  Cf>mmunicating  in  S, 
vertebral  in  7,  posterior  cerebral  in  6,  inferior  cerel>ellar  in  3  (Gower»l,  TV 
size  of  the  aneurism  varies  from  that  of  a  pea  to  that  of  a  walnut.  The  iBrm- 
orrhage  may  be  entirely  meningeal  with  very  slight  laceration  of  the  hnm 
substance,  but  the  bleeding  may  he,  as  Coata  has  shown,  entirely  within  iht 
substflnee. 

S]rmptoins. — The  aneurism   may  attain   considerable  size  and   eilQie  w 
symptoms.    In  a  majority  of  the  cases  the  first  intimation  is  the  niptai« 
the  fatal  -apoplexy.     Distinct  symptoms  are  most  frequently  caused  by 
nsra  of  the  internal  carotid,  which  may  coraprt^ss  the  optic  nen^e  or  the  dwii- 
missure,  causing  neuritis  or  paralysis  of  the  third  ner\'e.    A  murmur  may  bf 
audible  on  auscultation  of  the  skull.    Aneurism  in  this  situation  may  j|ife  rv^ 
to  irritative  and  pressure  symptoms  at  the  ba.«e  of  the  brain  or  to  hemLamyptii. 
In  the  remarkable  case  reported  by  Weir  Mitchell  and  Dercum  an 
compressed  the  ehiaj^ma  and  produced  bilateral  temporal  hemiaDOiMUL 
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Aneurism  of  the  vertebral  or  of  the  basilar  may  involve  the  nerves  from 
the  fifth  to  the  twelfth.  A  large  sac  at  the  termination  of  the  basilar  may 
compress  the  third  nerves  or  the  crura. 

The  diagnosis  is^  as  a  rule^  impossible.  The  larger  sacs  produce  the  symp- 
toms of  tumor,  and  their  rupture  is  usually  fatal. 

7.  Endartebitis. 

In  no  group  of  vessels  do  we  more  frequently  see  chronic  degenerative 
changes  than  in  those  of  the  circle  of  Willis.    The  condition  occurs  as : 

(a)  Arterio-BclerosiSy  producing  localized  or  diffused  thickening  of  the 
intima  with  the  formation  of  atheromatous  patches  or  areas  of  calcification. 
In  the  later  stages,  as  seen  in  elderly  people,  the  arteries  of  the  circle  of  Willis 
may  be  dilated,  stiff,  or  almost  universally  calcified. 

(b)  Sypliilitio  Endarteritis. — As  already  mentioned  under  the  section  of 
S3rphili8,  gummatous  endarteritis  is  specially  prone  to  attack  the  cerebral  ves- 
sels. It  has  in  itself  no  specific  characters — that  is  to  say,  it  is  impossible  in 
given  sections  to  pick  out  an  endarteritis  syphilitica  from  an  ordinary  endar- 
teritis obliterans.  On  the  other  hand,  as  already  stated,  the  nodular  peri- 
arteritis is  never  seen  except  in  syphilis. 

8.  Thbombosis  of  the  Cerebral  Sinuses  axd  Veins. 

The  condition  may  be  primary  or  secondary.  Lebert  (1864)  and  Tonnele 
were  among  the  first  to  recognize  the  condition  clinically. 

Primary  thrombosis  of  the  sinuses  and  veins  is  rare.  It  occurs  (a)  in 
children,  particularly  during  the  first  six  months  of  life,  usually  in  connec- 
tion with  diarrhoea.  It  has,  in  my  experience,  been  a  rare  condition.  I  have 
never  seen  an  example  of  spontaneous  thrombosis  of  the  sinuses  in  a  child, 
and  only  two  instances,  both  in  connection  with  meningitis,  in  which  the  cor- 
tical veins  contained  clots.  Gowers  believes  that  it  is  of  frequent  occurrence, 
and  that  thrombosis  of  the  veins  is  not  an  uncommon  cause  of  infantile  hemi- 
plegia. 

(b)  In  connection  with  chlorosis  and  anaemia,  the  so-called  autochthonous 
sinus-thrombosis.  Of  82  cases  of  thrombosis  in  chlorosis,  78  were  in  the  veins 
and  32  in  the  cerebral  sinuses.  The  longitudinal  sinus  is  most  frequently 
involved.  The  thrombosis  is  usually  associated  with  venous  thromboses  in 
other  parts  of  the  body,  and  the  patients  die,  as  a  rule,  in  from  one  to  three 
weeks,  but  both  Bristowe  and  Buzzard  report  recoveries. 

(c)  In  the  terminal  stages  of  cancer,  phthisis,  and  other  chronic  diseases 
thrombosis  may  gradually  occur  in  the  sinuses  and  cortical  veins.  To  the 
coagulum  developing  in  these  conditions  the  term  marantic  thrombuls  is 
applied. 

Secondary  thrombosis  is  much  more  frequent  and  follows  extension  of 
inflammation  from  contiguous  parts  to  the  sinus  wall.  The  common  causes 
are  -disease  of  the  internal  ear,  fracture,  compression  of  the  sinuses  by  tumor, 
or  suppurative  disease  outside  the  skull,  particularly  erysipelas,  carbuncle,  and 
parotitis.  In  secondary  cases  the  lateral  sinus  is  most  frequently  involved. 
Of  67  fatal  cases  in  which  ear-disease  caused  death  with  cerebral  lesions,  there 
were  22  in  which  thrombosis  existed  in  the  lateral  sinuses  (Pitt).    Tubercu- 
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lous  caries  of  the  temporal  bone  is  often  directly  responsible.    The  thr 
raay  be  small,  or  may  fill  the  entire  sinus  aod  extend  into  the  internal  ju 
vein.     In  more  than  one-half  of  these  iostances  (he  thrombus  was  suppii 
ing.     The  disease  spreads  directly  from  the  necrosis  on  the  posterior  wa 
the  tympanum.     According  to  Voltolini,  the  inflammation  extends  by  vt?" 
the  petroso-mastoid  canal.     It  is  not  so  common  in  disease  of  the  ma^Ojl 
celk.  H 

Symptoms. — Primartf  Vnromboin.s  of  the  longitudinal  sinus  may  occur  wMP 
out  exciting  s^ymptoms  and  \&  found  accidentally  at  the  post  mortem,  Tbert 
may  l>e  mental  diilnesH  with  ht'odaehe.  Convnkions  and  vomiting  raay  ocenr. 
In  other  instances  there  is  nothing  distinctive.  In  a  patient  who  diwJ 
my  care,  at  the  Philadelphia  Hospital,  of  phthisis,  there  was  a  gradual 
por,  deepening  to  coma,  without  convulsions,  localizing  s^nnptom*,  nr 

neuritis.     The  condition  was  thought  to  he  due  to  a  terminal  meningitis.  

the  chlorosis  cases  the  head  symptoms  have,  as  a  mlc,  been  marked.  BtIR 
patient  was  dull  and  stupid,  had  vomiting,  dilatation  of  the  pupils,  and  doubh 
choked  disks.  Slight  paresis  of  the  left  side  occurred.  An  interesting  fettoft 
in  this  case  was  the  development  of  swelling  of  the  left  leg.  In  the 
reported  by  Andrews,  Church,  Tuck  well,  Isambard  Owen,  and  Wilb 
patients  had  headache,  vomiting,  and  delirium.  Paralysis  was  not  pn 
In  Douglas  Powell's  case,  with  similar  symptoms,  tliere  was  loss  of  powwl 
the  left  side.  Bristowe  reports  a  case  of  great  interest  in  an  amemic  , 
nineteen,  who  had  convulsions,  drowsiness,  and  vomiting,  Tendemeii 
swelling  developed  in  the  position  of  the  right  internal  jugular  vein, 
few  days  later  on  the  opposite  side.  The  diagnosis  was  rendered  definitaj 
the  occurrence  of  phlebitis  in  the  veins  of  the  right  leg.    The  patient 

The  onset  of  such  symptoms  as  have  been  mentioned!  in  an  anrauc 
chlorotic  girl  should  lead  to  the  suspicion  of  cerehrai  thrombosis.     In  in 
the  diagnosis  can  rarely  be  made.     Involvement  of  the  cavernous  m 
cause  ivdema  about  the  eyelids  or  prominence  of  the  e3^es. 

In  the  secondartf  thrombi  the  symptoms  are  commonly  those  of 
cicmia.  For  instance,  in  over  70  per  cent  of  Pitt's  cases  the  mode  of  < 
was  by  pulmonary  pyaemia.  This  author  draws  the  following  im|mrtAiit  i 
elusions:  (1)  The  disease  spreads  oftener  from  the  posterior  wall  of  i 
middle  ear  than  from  the  mastoid  cells,  (2)  The  otorrhcea  ia  gen« 
some  standing,  but  not  always.  (3)  The  onset  is  sudden,  the  chief 
toms  being  pyrexia,  rigors,  pains  in  the  occipital  region  and  in  the 
associated  with  a  septicajmie  condition.  (4)  Well-marked  optic  nearits  nij 
be  present.  (5)  The  appearance  of  acute  local  pulmonar}'  miiK'hlcf  nr  rf 
distant  suppuration  is  almost  conclusive  of  thrombosis,  ((j)  The  t^ng^ 
duration  is  about  three  wrecks,  and  death  is  generally  from  pulnionarr  pymo- 
The  chief  points  in  the  diagnosis  may  be  gatheretl  from  these  statementu 

Pitt  records  an  interesting  case  of  recovery  in  a  boy  of  ten,  who  htdul*- 
rhoea  for  years  and  was  admitted  with  fever,  earache,  tenderness,  and  ada* 
A  week  later  he  had  a  rigor,  and  optic  neurifis  developed  on  the  right  J 
The  mastoid  was  explorcMl  unsuccessfully.  The  fever  and  chills 
two  days  later  the  lateral  sinus  was  explored.  A  mas8  of  foul  dot 
moved  and  the  jugular  vein  was  tied,  after  which  the  l>oy  made  a  mt 
recovery. 
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According  to  Oriesinger  there  is  often  associated  with  thrombosis  of  the 
lateral  sinus  venous  stasis  and  painful  oedema  behind  the  ear  and  in  the  neck. 
The  external  jugular  vein  on  the  diseased  side  may  be  less  distended  than  on 
the  opposite  side,  since  owing  to  the  thrombus  in  the  lateral  sinus  the  internal 
jugular  vein  is  less  full  than  on  the  normal  side,  and  the  blood  from  the  exter- 
nal jugular  can  flow  more  easily  into  it  (Gerhardt). 

Treatment. — In  marantic  individuals  roborants  and  stimulants  are  indi- 
cated. The  position  assumed  in  bed  should  favor  both  the  arterial  and  venous 
circulation.  The  clothing  should  not  restrict  the  neck,  and  care  should  be 
taken  to  avoid  bending  of  the  neck. 

The  internal  administration  of  potassium  iodide  and  calomel  has  been 
recommended  in  the  autochthonous  forms,  but  no  treatment  is  likely  to  be 
of  any  avail. 

The  secondary  forms,  especially  those  following  upon  disease  of  the  middle 
ear,  are  often  amenable  to  operation,  and,  especially  recently,  many  lives  have 
been  saved  by  surgical  intervention  after  extensive  sinus  thrombosis.  Mac- 
ewen's  book  on  Pyogenic  Infective  Diseases  of  the  Brain  and  Spinal  Cord 
contains  the  most  exhaustive  presentation  of  the  subject  of  sinus  thrombosis 
and  its  treatment. 

9.  Hemiplegia  in  Children. 

Etiology. — Of  135  cases,  60  were  in  boys  and  75  in  girls.  Right  hemi- 
plegia occurred  in  79,  left  in  56.  In  15  cases  the  condition  was  said  to  be 
congenital. 

In  a  great  majority  the  disease  sets  in  during  the  first  or  second  year; 
thus  of  the  total  number  of  cases,  95  were  under  two.  Cases  above  the  fifth 
year  are  rare,  only  10  in  my  series.  Neither  alcoholism  nor  syphilis  in  the 
parents  appears  to  play  an  important  role  in  this  affection. .  Difficult  or  abnor- 
mal labor  is  responsible  for  certain  of  the  cases,  particularly  injury  with  the 
forceps.  Traunla,  such  as  falls  or  puncturing  wounds,  is  more  rare.  The 
condition  followed  ligation  of  the  common  carotid  in  one  case. 

Infectious  diseases.  All  the  authors  lay  special  stress  upon  this  factor.  In 
19  cases  in  my  series  the  disease  came  on  during  or  just  after  one  of  the  spe- 
cific fevers.  I  saw  one  case  in  which  during  the  height  of  vaccination  con- 
vulsions developed,  followed  by  hemiplegia.  In  a  great  majority  of  the  cases 
the  disease  sets  in  with  a  convulsion,  in  which  the  child  may  remain  for  sev- 
eral hours  or  longer,  and  after  recovery  the  paralysis  is  noticed. 

Morbid  Anatomy. — In  an  analysis  which  I  have  made  of  90  autopsies 
reported  in  the  literature,  the  lesions  may  be  grouped  under  three  headings : 

(a)  Embolism,  thrombosis,  and  haemorrhage,  comprising  16  cases,  in  7  of 
which  there  was  blocking  of  a  Sylvian  artery,  and  in  9  haemorrhage.  A  strik- 
ing feature  in  this  group  is  the  advanced  age  of  onset.  Ten  of  the  cases 
occurred  in  children  over  six  years  old. 

(b)  Atrophy  and  sclerosis,  comprising  50  cases.  The  wasting  is  either  of 
groups  of  convolutions,  an  entire  lobe,  or  the  whole  hemisphere.  The  meninges 
are  usually  closely  adherent  over  the  affected  region,  though  sometimes  they 
look  normal.  The  convolutions  are  atrophied,  firm,  and  hard,  contrasting 
strongly  with  the  normal  gyri.  The  sclerosis  may  be  diffuse  and  wide-spread 
over  a  hemisphere,  or  there  may  be  nodular  projections — ^the  hypertrophic  scle- 
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roais.     Some  of  the  cases  show  remarkable  unilateral  atrophy  of  the 
sphere.     In  one  of  my  cases  the  atrophied  hemisphere  weighed  109 
and  the  normal  one  653  grammes.    The  brain  tissue  may  be  a  mere  fibril  cte 
a  dilated  ventricle. 

(c)   Porencephalus,  which  was  present  in  24  of  the  90  autopsies,     i  -i] 

was  applied  by  Heschel  (18138)  to  a  loss  of  substance  in  the  form  tn  ij 

and  cysts  at  the  surface  of  the  brain,  either  opening  into  and  lionndc^l  liy  tk 
arachnoid,  and  even  passing  deeply  into  the  hemisphere,  or  reaching  to 
ventricle.    In  the  study  by  Audrey  of  103  cases  of  porencephal us.  hemit 
was  mentioned  in  68  cases. 

Practically,  then,  in  infantile  hemiplegia  cortical  sclerosis  and  porcnoeph* 
alus  are  the  important  anatomical  conditions.     The  primary  change  in 
majority  of  these  cases  is  still  unknown.     Porencephalus  may  rei^ult  from 
defect  in  development  or  from  haemorrhage  at  birth.    The  etiology  is  clear 
the  limited  numln^r  of  cases  of  hemorrhage,  embolism,  and  thnimbosis*  ha 
there  remains  the  large  group  in  which  the  final  change  is  sclerosis  and  atr 
phy.     What  is  the  primary  lesion  in  these  instances?     The  clinicnl  hwtor 
shows  that  in  nearly  all  these  cases  the  onset  is  sudden,  with  convulfiioD 
often  with  slight  fever.     Striimpell  believes  that  this  condition  is  due  lo 
intlarnmation  of   the  gray   matter — poliencephalitis — a  view   which  bsfl 
been  very  widely  accepted,  as  the  anatomical  proofs  are  wanting.    Gowens  j 
gests  that  thrombosis  may  be  present  in  some  instances.    This  might  probaUlJ 
account  for  the  final  condition  of  sclerosis,  but  clinically  thromliKMis 
veins  rarely  occurs  in  lu-althy  children,  wliich  appear  to  be  tliose  mo6l 
quently  attacked  by  infantile  hemiplegia,  and  post-mortem  proof  is  yet  wi0t* 
ing  of  the  association  of  thrombosis  with  the  disease. 

Symptoms. — {a)  Tub  onset.  The  disease  may  set  in  suddenly  HTlhwit  , 
spasms  or  loss  of  consciousness.  In  more  than  half  the  cases  the  child  iiSi 
attackeii  with  partial  or  general  convulsions  and  loss  of  consci(iu;pni»«,  which  ^ 
may  last  from  a  few  hours  to  many  days.  This  is  one  of  the  roost  &thlniig 
features  in  the  disease.  Fever  is  usually  present  The  hemif  ' 
the  child  recovers  consciousness,  is  generally  complete,  Soni< 
sis  is  not  complete  at  first,  but  develops  after  subsequent  convulsions.  The 
right  side  is  more  frequently  affected  tlian  the  left.  The  face  is  commoQl?  ihtI J 
involved, 

(b)   Residual  symptom.s.     In  some  cases  the  paralysis  gradually  diiif*^ 
pears  and  leaves  scarcely  a  trace  as  the  child  grows  up.     The  leg,  an  i  nife,j 
recovers  more  rapidly  and  more  fully  than  the  arm,  and  the  parat^^E  mat  1 
scarcely  noticeable.     In  a  majority  of  cases,  however,  there  is  a  charartrnsliel 
hemiplegic  gait.    The  paralysis  is  most  marked  in  the  arm,  which  is  umiiUt 
wasted ;  the  forearm  is  tle.\e<J  at  right  angles,  the  hand  is  fleieii,  and  the  ftnfrr^ 
are  contracted.    Motion  may  he  almost  completely  lost ;  in  other  instaJioei  tkr 
arm  can  be  lifted  above  the  bead.    Late  rigidity,  which  almoat  alwijni  defriop. 
is  the  symptom  which  suggested  the  name  hemiplegia  $pa^t  hr^Kg  toj 

Heine,  the  orthopaedic  surgeon,  who  first  accurately  describe*!  aseiL    U 

is,  however,  not  constant.     Tlie  limbs  may  be  quite  relaxed  evea  yean  tft»| 
the  onset.    The  reflexes  are  usually  increased.    In  several  inslanr*^ 
I  have  known  them  to  be  absent.    Sensation,  as  a  rule,  is  not  d. 

Aphasia  is  a  not  uncommon  symptom,  and  occurred  in  16  cai^  ol  WJ 
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series — ^a  smaller  number  than  that  given  in  the  series  of  Wallenberg,  Gan- 
dard^  and  Sachs. 

Mental  Defects. — One  of  the  most  serious  consequences  of  infantile  hemi- 
plegia is  the  failure  of  mental  development.  -A  considerable  number  of  these 
cases  drift  into  the  institutions  for  feeble-minded  children.  Three  grades 
may  be  distinguished — idiocy,  which  is  most  common  when  the  hemiplegia 
has  existed  from  birth;  imbecility,  which  often  increases  with  the  develop- 
ment of  epilepsy;  and  feeble-mindedness,  a  retarded  rather  than  an  arrested 
development. 

Epilepsy. — Of  the  cases  in  my  series,  41  were  subjects  of  convulsive  seiz- 
ures, one  of  the  most  distressing  sequels  of  the  disease.  The  seizures  may  be 
either  transient  attacks  of  petit  mal,  true  Jacksonian  fits,  beginning  in  and 
confined  to  the  affected  side,  or  general  convulsions. 

Post'hemiplegic  Movements. — It  was  in  cases  of  this  sort  that  Weir 
Mitchell  first  described  the  post-hemiplegic  movements.  They  are  extremely 
common,  and  were  present  in  34  of  my  series.  There  may  be  either  slight 
tremor  in  the  affected  muscles,  or  incoordinate  choreiform  movements — ^the 
so-called  post-hemiplegic  chorea— or,  lastly, 

Athetosis. — In  this  condition,  described  by  Hammond,  there  are  remark- 
able spasms  of  the  paralyzed  extremities,  chiefly  of  the  fingers  and  toes,  and 
in  rare  instances  of  the  muscles  of  the  mouth.  The  movements  are  involun- 
tary and  somewhat  rhythmical ;  in  the  hand,  movements  of  adduction  or  abduc- 
tion and  of  supination  and  pronation  follow  each  other  in  orderly  sequence. 
There  may  be  hyperextension  of  the  fingers,  during  which  they  are  spread 
wide  apart.  This  condition  is  much  more  frequent  in  children  than  in  adults. 
In  the  latter  it  may  be  combined  with  hemianaesthesia,  and  the  lesion  is  not 
cortical,  but  basic  in  the  neighborhood  of  the  thalamus.  The  movements  are 
sometimes  increased  by  emotion.    They  usually  persist  during  sleep. 

Treatment. — The  possibility  of  injury  to  the  brain  in  protracted  labor  and 
in  forceps  cases  should  be  borne  in  mind  by  the  practitioner.  The  former 
entails  the  greater  risk.  In  infantile  hemiplegia  the  physician  at  the  outset 
sees  a  case  of  ordinary  convulsions,  perhaps  more  protracted  and  severe  than 
usual.  These  should  be  checked  as  rapidly  as  possible  by  the  use  of  the 
bromides,  the  application  of  cold  or  heat,  and  a  brisk  purge.  During  convul- 
sions chloroform  may  be  administered  with  safety  even  to  the  youngest  chil- 
dren. When  the  paralysis  is  established  not  much  can  be  hoped  from  medi- 
cines. In  only  rare  instances  does  the  paralysis  entirely  disappear.  When  the 
recovery  is  partial  the  "  residual  paralysis  "  is  similar  to  that  seen  in  other 
lesions  of  the  upper  motor  segment.  Thus  in  the  lower  extremity  it  is  the 
flexors  of  the  leg  and  the  dorsal  flexors  of  the  foot  which  are  most  often  per- 
manently paralyzed  (Wernicke).  The  indications  are  to  favor  the  natural 
tendency  to  improve  by  maintaining  the  general  nutrition  of  the  child,  to 
lessen  the  rigidity  and  contractures  by  massage  and  passive  motion,  and  if 
necessary  to  correct  deformities  by  mechanical  or  surgical  measures.  Much 
may  be  done  by  careful  manipulation  and  rubbing  and  the  application  of  a 
proper  apparatus.  In  children  the  aphasia  usually  disappears.  The  epi- 
lepsy is  a  distressing  and  obstinate  symptom,  for  which  a  cure  can  rarely  be 
anticipated.  Prolonged  periods  of  quiescence  are,  however,  not  uncommon.  In 
the  Jacksonian  fits  the  bromides  rarely  do  good,  unless  there  is  much  irritabil- 
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ity  and  excitement.  Operative  Miea^ure.s  in  favorable  cases  of  thU 
form  of  epilepsy  may  often  prove  beneficial  in  reducing  the  number  and  t 
of  the  seizures,  but  it  is  very  unusual  for  tliem  to  be  completely  or  per 
checked.  The  liability  to  feeble-mindedness  is  the  most  serious  outlook  in  Ik 
infantile  cerebral  palsies.  In  many  cases  tbe  damage  is  irreparable,  and  idior 
and  imbecility  result.  With  patient  training  and  with  care  many  of  the  chil 
dren  reach  a  fair  measure  of  intelligence  and  self-reliance. 
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TV,    TUMOES,    INPECTIOTJS    GEAITDXOMATA, 
CTSTS    OF    THE   BRAIN, 

The  following  are  the  most  common  varieties  of  new  growtha  wit 
cranium : 

(1)  Infectious  Granulomata. — (a)  Tubercle,  which  may  form 
small  growths,  usually  multiple.  Tuberculosis  of  the  glands  or  bonci] 
be  coexistent,  but  the  tuberculous  disease  of  the  brain  may  occur  in  thei 
of  other  clinically  recognizable  tuberculous  lesions.  The  dise^ise  is  moil  to 
quent  early  in  life.  Tbrw-fourihs  of  the  cases  oL'cur  under  twenty,  tlld«* 
half  of  the  patients  are  under  ten  years  of  age  (Gowers).  Of  300  cun4 
tumor  in  persons  imdcr  nineteen  collecte*!  from  various  sources  by  Stair,  IM 
were  tubercle.  The  iiodules  are  most  nimierous  in  the  cerebellum  and  iW 
the  base. 

(h)   Sijphifoma  is  most  commonly  found  on  the  cortex  cerebri  or  about  IH 
pons.     The  tumors  are  superficial,  attacbtnl  to  the  arteries  or  the 
and  rarely  grow  to  a  large  size.    They  njay  be  multiple.     The  motor  i 
of  the  eye  are  particularly  prone  to  syphilitic  infiltration,  and  ptoaii  i 
ordinary  forms  of  squint  are  common. 

(2)  Tumors. — (r)  Glioma  and  Neuro^Uoma. — ^These  vary  greatly  is  9- 
pearance.  They  may  be  firm  and  Imrd,  almf>st  like  an  area  of  sdenul^  ft 
soft  and  very  vascular.  Hieniorrhages  are  a]>t  to  occur  in  them.  They  J 
sist  remarkably  for  many  years.  Klebs  has  called  attention  to  the  i 
of  elements  in  them  not  unlike  ganglion-cells.  Tumors  of  this  cli 
contain  the  **  Spinnen  "  or  spider  cells ;  enormous  spindle-shaped  cdfa  ] 
single  large  nuclei ;  cells  like  the  ganglion -cells  of  nerve-centres  witli : 
and  one  or  more  processes;  and  translucent,  band-like  tilsres,  taperianall 
end,  which  result  from  a  vitreous  or  hyaline  transformation  of  the  larger* 
die-cells,  A  separate  type  is  also  recognizable,  in  wbirb  tli.^  cells  reaemMe^ 
ependymal  epithelium. 

(d)  Sarcoma  occurs  most  commonly  in  the  membranes  covering  th^l 
spheres  or  brain  stem,  and  for  a  long  time  may  cause  injury  bv  it*  < 
sion  effects  alone.    Tumors  of  this  kind  are  particularly  common  in  lh^< 
l)ello-pon{ine  ret*ess.     When  sarcoma  originates  in  the  brain  sub^tAsee  il  ^ 
l>ecome  one  of   the   largest   and  most  diffusely   infiltrating  of 
growths.    Sarcoma  is  usually  a  primary  growth  and  occurs  next  in 
to  tubercle,    WTien  meningeal  in  origin,  it  is  the  form  of  tumar  most  i 
to  surgical  treatment 

(e)  Carcinoma  not  infret|uently  is  secondary  to  cancer  in  otfaef  : 
is  seldom  primary.     Occasionally  cancerous  tumors  have  been  fottod  a  i 
metrical  parts  of  the  brain. 
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(/)  Other  varieties  occur,  such  as  fibroid  growths,  which  usually  develop 
from  the  membranes;  bony  tumors,  which  grow  sometimes  from  the  falx, 
psammona,  cholesteatoma,  and  angioma.  Fatty  tumors  are  occasionally  found 
on  the  corpus  callosum. 

(3)  Cysts. — (g)  These  occur  between  the  membranes  and  the  brain,  as 
a  result  of  haemorrhage  or  of  softening.  Porencephalus  is  a  sequel  of  con- 
genital atrophy  or  of  haemorrhage,  or  may  be  due  to  a  developmental  defect. 
Hydatid  cysts  have  been  referred  to  in  the  section  on  parasites.  An  interest- 
ing variety  of  cyst  is  that  which  follows  severe  injury  to  the  skull  in  early  life. 

Symptoms. — (1)  General. — The  following  are  the  most  important: 
Headache^  either  dull,  aching,  and  continuous,  or  sharp,  stabbing,  and  par- 
oxysmal. It  may  be  diflPused  over  the  entire  head;  sometimes  it  is  limited 
to  the  back  or  front.  When  in  the  back  of  the  head  it  may  extend  down  the 
neck  (especially  in  tumors  in  the  posterior  fossa),  and  when  in  the  front  it 
may  be  accompanied  with  neuralgic  pains  in  the  face.  Occasionally  the  pain 
may  be  very  localized  and  associated  with  tenderness  on  pressure. 

Optic  neuritis  occurs  in  four-fifths  of  all  the  cases  (Gowers).  It  should 
be  looked  for  in  every  patient  presenting  cerebral  symptoms,  for  it  may  be 
present  in  high  degree  without  impairment  of  vision.  Loss  of  visual  acuity 
usually  indicates  that  optic  atrophy  has  set  in.  It  is  usually  double,  but  occa- 
sionally is  found  in  only  one  eye.  A  growth  may  develop  slowly  and  attain 
considerable  size  without  producing  optic  neuritis.  On  the  other  hand,  it  may 
occur  with  a  very  small  tumor.  J.  A.  Martin,  from  an  extensive  analysis  of  the 
literature  with  reference  to  the  localizing  value,  concludes:  When  there  is  a 
difference  in  the  amount  of  the  neuritis  in  each  eye  it  is  more  than  twice  as 
probable  that  the  tumor  is  on  the  side  of  the  most  marked  neuritis.  It  is  con- 
stant in  tumors  of  the  corpora  quadrigemina,  present  in  89  per  cent  of  cere- 
bellar tumors,  and  absent  in  nearly  two-thirds  of  the  cases  of  tumor  of  the 
pons,  medulla,  and  of  the  corpus  callosum.  It  is  least  frequent  in  cases  of 
tuberculous  tumor ;  most  common  in  cases  of  glioma  and  cystic  tumors. 

Vomiting  is  a  common  feature,  and  with  headache  and  optic  neuritis 
makes  up  the  characteristic  clinical  picture  of  cerebral  tumor.  An  important 
point  is  the  absence  of  definite  relation  to  the  meals.  A  chemical  examination 
shows  that  the  vomiting  is  independent  of  digestive  disturbances.  It  may 
be  very  obstinate,  particularly  in  growths  of  the  cerebellum  and  the  pons. 

Giddiness  is  often  an  early  symptom.  The  patient  complains  of  vertigo 
on  rising  suddenly  or  on  turning  quickly.  Mental  Disturbance. — The  patient 
may  act  in  an  odd,  unnatural  manner,  or  there  may  be  stupor  and  heaviness. 
The  patient  may  become  emotional  or  silly,  or  symptoms  resembling  hysteria 
may  develop.  Convulsions,  either  general  and  resembling  true  epilepsy  or 
localized  (Jacksonian)  in  character.  There  may  be  slowing  of  the  pulse,  as  in 
all  cases  of  increased  intracranial  pressure. 

(2)  Localizing  Symptoms. — Focal  symptoms  often  occur,  but  it  must 
not  be  forgotten  that  these  may  be  indirectly  produced.  The  smaller  the 
tumor  and  the  less  marked  the  general  symptoms  of  cerebral  compression,  the 
more  likely  is  it  that  any  focal  symptoms  occurring  are  of  direct  origin. 

(a)  Central  Motor  Area, — The  symptoms  are  either  irritative  or  destruc- 
tive in  character.  Irritation  in  the  lower  third  may  produce  spasm  in  the 
muscles  of  the  face,  in  the  angle  of  the  mouth,  or  in  the  tongue.     The  spasm 
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wiA  Hagthig  auj  be  stjicdr  Initcd  to  • 
flid  dik  Se^^vm  vam^  the 
tor  siea  wtamf  the  ccflXra  fntroitmg  the  ; 
begm  m  the  fiagen.  is  the  thsaybt.  is  xht 
dMMUer.    In  the  wpper  thiid  of  the  Boior  aresK  the 
■pMHi  brgianing  m  the  toeiw  in  the  wilrlw.  or  m  xht : 

the  ifttSB^  and  there  are  important  am^jti  dkcsrhi 

and  trnglfiig,  whaA  maj  be  fdt  fint  at  the  icnm  aSectad. 

In  aD  cases  it  t§  important  to  determine,  irst.  the  poEKS  «f  «ri£m.  w 
tifmd  ffmfi^srm;  fceond.  the  order  or  mardi  ol  the  iwrniL:  mai.  la^rd.  t!if 
fohseqnem  eooditifln  of  the  parts  first  affected,  whetha-  it  k  a  iCasre  <:*f  pare>& 
or  anaestfaesia. 

DestmeCivie  lenms  in  the  motor  aone  can<e  paia!j^.  vkx^  is>  ofxai  p^. 
eedcd  br  hxa!  eoomkivie  saznres:  there  maj  be  a  mflnovik^aa.  a<^  of  the  iee. 
and  coondsre  seizniefe  in  the  arm.  often  diie  to  trritaxicm  in  ibese  eenneL 
TnmoTi  in  the  nctjcfaborbood  of  the  motor  area  maj  caase  kcaliani  "pi~m  and 
fnfaseKpientlT,  as  the  centra  are  inraded  bj  the  grovtii.  paraljas  ocnrs.  Oi 
the  left  ffidpy  grovdv  in  the  third  frootal  or  Broca*«  eoavolaiicm  ^oj  cnet 
motor  aphafia. 

{h}  Prefrontal  Begum. — Neither  wfifUx  nor  fcnforr  dktnrtance  mar  bp 
present.  The  general  srmptoms  are  often  veO  maried.  T!fee  mo«t  ftr^dar 
feature  of  growths  in  this  region  is  mental  torpor  and  gmdnal  i^hmlitT. 
ParticiilarlT  iriien  the  left  ade  is  inrolred  mental  chameferistics  mar  he 
greatlj  alteraL  In  its  extension  downward  the  tvmor  mar  inToi^ie  <m  the  iefc 
fade  the  lover  frontal  confolntion  and  prodnce  apkaaa.  or  in  its  pmere* 
badnrard  canse  irritatrre  or  destmctiTe  lesions  of  the  motor  area.  Exophthtl- 
mos  oo  the  side  of  the  tumor  maj  occur  and  be  helpful  in  diaraci^is,  as  in  tbe 
ease  reported  br  Thomas  and  Keene. 

(c)  Tumor*  in  the  parieto-<>ceifHinI  Me  maj  grow  to  a  large  siae  without 
causing  anr  symptoms.  There  mar  be  word-kindness  and  miDd-bhndae» 
when  the  angular  grnis  and  its  trnderi^ing  white  maner  is  inro^Ted.  aad 
paraphasia.  Astereognosis  mar  accompanr  growths  in  the  superior  pariecil 
region. 

( d)  Tumor?  of  the  ocnpiiaJ  lobe  produce  bemianopFia,  and  a  bilateral  JeM 
maj  produce  blindness.  Tumors  in  this  regi<m  on  the  left  hemisphere  out 
be  associated  with  word-blindness  and  mind-blindness. 

( e }  Tumors  in  the  iempotnl  lobe  mar  attain  a  large  sixe  without  produc- 
ing •jmptoms.  In  their  growth  thej  involre  the  lower  motor  centres  Ob 
the  left  side  involTement  of  the  first  gjrus  and  the  transTerse  temporal  gm 
(aoditorj  sense  area)  maj  be  associated  with  word-deafnessL 

(fl  Tumors  growing  in  the  neighborhood  of  the  boMl  famglim  producv 
hemiplegia  from  invokement  of  the  internal  capsule.  Limited  growtbs  a 
either  the  nucleus  caudatus  or  the  nucleus  lentiformis  of  the  corpos  sthams 
do  not  necessarilj  cause  paralii^is.  Tumors  in  the  thalamtis  opticus  miT 
alsO;  when  small,  cause  no  sjmptoms,  but  increasing  tbej  mar  inrolve  tbe 
fibres  of  the  seiL<orj  portion  of  the  internal  capsule,  prodneing  hemiannfjstt 
and  sometimes  hemianssthesia.  Growths  in  this  situation  are  apt  to  caiK* 
early  optic  neuritis,  and.  growing  into  the  third  rentride.  maj  canie  a  di»> 
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tention  of  the  lateral  ventricles.  In  fact,  pressure  symptoms  from  this  cause 
and  paralysis  due  to  involvement  of  the  internal  capsule  are  the  chief  symp- 
toms of  tumor  in  and  about  these  ganglia.  If  the  ventrolateral  group  of 
nuclei  in  the  thalamus  be  involved  there  may  be  unilateral  disturbances  of 
cutaneous  and  muscular  sense,  hemichorea,  or  movement  ataxia. 

Growths  in  the  corpora  quadrigemina  are  rarely  limited,  but  most  com- 
monly involve  the  crura  cerebri  as  well.  Ocular  symptoms  are  marked.  The 
pupil  reflex  is  lost  and  there  is  nystagmus.  In  the  gradual  growth  the  third 
nerve  is  involved  as  it  passes  through  the  crus,  in  which  case  there  will  be 
oculo-motor  paralysis  on  one  side  and  hemiplegia  on  the  other,  a  combination 
almost  characteristic  of  unilateral  disease  of  the  crus. 

(g)  Tiunors  of  the  pons  and  medulla.  The  symptoms  are  chiefly  those 
of  pressure  upon  the  nerves  emerging  in  this  region.  In  disease  of  the  pons 
the  nerves  may  be  involved  alone  or  with  the  pyramidal  tract.  Of  62  cases 
analyzed  by  Mary  Putnam  Jacobi,  there  were  13  in  which  the  cerebral  nerves 
were  involved  alone,  13  in  which  the  limbs  were  affected,  and  26  in  which 
there  was  hemiplegia  and  involvement  of  the  nerves.  Twenty-two  of  the  latter 
had  what  is  known  as  alternate  paralysis — i.  e.,  involvement  of  the  nerves  on 
one  side  and  of  the  limbs  on  the  opposite  side.  In  4  cases  there  were  no  motor 
symptoms.  In  tuberculosis  (or  syphilis)  a  growth  at  the  inferior  and  inner 
aspects  of  the  crus  may  cause  paralysis  of  the  third  nerve  on  one  side,  and  of 
the  face,  tongue,  and  limbs  on  the  opposite  side  (syndrome  of  Weber).  A 
tumor  growing  in  the  lower  part  of  the  pons  usually  involves  the  sixth  nerve, 
producing  internal  strabismus,  the  seventh  nerve,  producing  facial  paralysis, 
and  the  auditory  nerve,  causing  deafness.  Conjugate  deviation  of  the  eyes 
to  the  side  opposite  that  on  which  there  is  facial  paralysis  also  occurs.  When 
the  motor  cerebral  nerves  are  involved  the  paralyses  are  of  the  peripheral 
type  (lower  segment  paralyses). 

Tumors  of  the  medulla  may  involve  the  cerebral  nerves  alone  or  cause 
in  some  instances  a  combination  of  hemiplegia  with  paralysis  of  the  nerves. 
Paralyses  of  the  nerves  are  helpful  in  topical  diagnosis,  but  the  fact  must  not 
be  overlooked  that  one  or  more  of  the  cerebral  nerves  may  be  paralyzed  as 
a  result  of  a  much  increased  general  intracranial  pressure.  Signs  of  irritation 
in  the  ninth,  tenth,  and  eleventh  nerves  are  usually  present,  and  produce 
dilBculty  in  swallowing,  irregular  action  of  the  heart,  irregular  respiration, 
vomiting,  and  sometimes  retraction  of  the  head  and  neck.  The  hypoglossal 
nerve  is  least  often  affected.  The  gait  may  be  unsteady  or,  if  there  is  pressure 
on  the  cerebellum,  ataxic.  Occasionally  there  are  sensory  symptoms,  numbness, 
and  tingling.    Toward  the  end  convulsions  may  occur. 

Tumors  of  the  pituitary  body  are  not  uncommon,  and  are  usually  of  the 
nature  of  fibroma  or  myxoma.  They  may  accompany  acromegaly.  Landois 
and  Roy  have  reported  16  cases. 

Diagnosis. — From  the  general  symptoms  alone  the  existence  of  tumor  may 
be  determined,  for  the  combination  of  headache,  optic  neuritis,  and  vomiting 
is  distinctive.  A  gradual  increase  in  the  intensity  of  the  symptoms  is  usually 
seen.  It  must  not  be  forgotten  that  severe  headache  and  neuro-retinitis  may 
be  caused  by  Bright's  disease.  The  localization  must  be  gathered  from  the 
consideration  of  the  symptoms  above  detailed  and  from  the  data  given  in  the 
section  on  Topical  Diagnosis  of  Diseases  of  the  Brain.     Mistakes  are  most 
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likely  to  occur  in  connection  with  uraemia,  hysteria,  and  general  paralysis; 
but  careful  consideration  of  all  the  circumstances  of  the  case  usually  enables 
the  practitioner  to  avoid  error.  Auscultatory  percussion  is  occasionally  of 
service  in  localization. 

Prognosis. — Syphilitic  tumors  alone  are  amenable  to  medical  treatment 
Tuberculous  growths  occasionally  cease  to  grow  and  become  calcified.  The 
gliomata  and  fibromata,  particularly  when  the  latter  grow  from  the  membranes, 
may  last  for  years.  I  have  described  a  case  of  small,  hard  glioma,  in  which 
the  Jacksonian  epilepsy  persisted  for  fourteen  years.  Hughlings  Jackson  has 
reported  cases  of  glioma  in  which  the  symptoms  lasted  for  over  ten  years.  The 
more  rapidly  growing  sarcomata  usually  prove  fatal  in  from  six  to  eighteen 
months.  Death  may  be  sudden,  particularly  in  growths  near  the  medulla; 
more  commonly  it  is  due  to  coma  in  consequence  of  gradual  increase  in  the 
intracranial  pressure. 

Treatment. — (a)  Medicax. — If  there  is  a  suspicion  of  syphilis  the  iodide 
of  potassium  and  mercury  should  be  given.  Nowhere  do  we  see  more  brilliant 
therapeutical  effects  than  in  certain  cases  of  cerebral  gummata.  The  iodide 
should  be  given  in  increasing  doses.  In  tuberculous  tumors  the  outlook  is  \e» 
favorable,  though  instances  of  cure  are  reported,  and  there  is  post-mortem 
evidence  to  show  that  the  solitary  tuberculous  tumors  may  undergo  change? 
and  become  obsolete.  A  general  tonic  treatment  is  indicated  in  these  case^. 
The  headache  usually  demands  prompt  treatment.  The  iodide  of  potassium 
in  full  doses  sometimes  gives  marked  relief.  An  ice-cap  for  the  head  or,  in 
the  occipital  headache,  the  application  of  the  Paquelin  cautery  may  be  tried. 
The  bromides  are  not  of  much  use  in  the  headache  from  this  cause,  and,  as 
the  last  resort,  morphia  must  be  given.  For  the  convulsions  bromide  of 
potassium  is  of  little  service. 

(b)  Surgical. — Tumors  of  the  brain  have  been  successfully  removed  hj 
Macewen,  Horsley,  Keen,  and  others.  The  percentage  of  cases  in  which  extir- 
pation is  possible,  however,  is  small.  Of  1,277  cases  collected  by  Starr,  onlj 
104  were  removable.  The  most  advantageous  cases  are  the  localized  fibromata 
and  sarcomata  growing  from  the  dura  and  only  compressing  the  brain  sub- 
stance, as  in  Keen's  remarkable  case.  Of  late  years  there  have  been  numerous 
successful  operations  with  removal  of  growths  from  the  cerebellum  and  cere- 
bello-pontine  recess.  The  safety  with  which  the  exploratory  operation  can  be 
made  warrants  it  in  all  doubtful  cases.  Even  if  the  tumor  be  inaccessible,  a 
palliative  craniectomy  may  be  indicated,  for  by  relieving  the  intracranial  ten- 
sion it  may  suffice  to  check  the  headache,  vomiting,  and  optic  neuritis. 

V.    INFLAMMATION   OF    THE   BBAIN. 

1.  Acute  Encephautis. 

A  focal  or  diffuse  inflammation  of  the  brain  substance,  usually  of  the  graj 
matter  (polienoephalitis),  is  met  with  (a)  as  a  result  of  trauma;  (6)  in  cer- 
tain intoxications,  alcohol,  food  poisoning,  and  gas  poisoning;  and  (c)  follow- 
ing the  acute  infections.  The  anatomical  features  are  those  of  an  acote 
haemorrhagic  poliencephalitis,  corresponding  in  histological  details  with  acute 
polio-myelitis.     Focal  forms  are  seen  in  ulcerative  endocarditis,  in  whidi  tJie 
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gray  matter  may  present  deeply  haemorrhagic  areas,  firmer  than  the  surround- 
ing tissue.  In  the  fevers  there  may  be  more  extensive  regions,  involving  two 
or  three  convolutions.  This  acute  haemorrhagic  poliencephalitis  superior  is 
thought  by  Striimpell  to  be  the  essential  lesion  in  infantile  hemiplegia.  Local- 
izing symptoms  are  usually  present,  though  they  may  be  obscured  in  the 
severity  of  the  general  infection.  The  most  typical  encephalitis  accompanies 
the  meningitis  in  cerebro-spinal  fever. 

In  acute  mania,  ih  delirium  tremens,  in  chorea  insaniens,  in  the  maniacal 
form  of  exophthalmic  goitre,  and  in  the  so-called  cerebral  forms  of  the  malig- 
nant fevers  the  gray  cortex  is  deeply  congested,  moist,  and  swollen,  and  with 
the  recent  finer  methods  of  research  will  probably  show  changes  which  may 
be  classed  as  encephalitis. 

The  symptoms  are  not  very  definite.  In  severe  forms  they  are  those  of 
an  acute  infection;  some  cases  have  been  mistaken  for  typhoid  fever.  The 
onset  may  be  abrupt  in  an  individual  apparently  healthy.  Other  cases  have 
occurred  in  the  convalescence  from  the  fevers,  particularly  influenza.  One  of 
J.  J.  Putnam's  cases  followed  mumps.  The  general  83naiptoms  are  those  which 
accompany  all  severe  acute  affections  of  the  brain — ^headache,  somnolence, 
coma,  delirium,  vomiting,  etc.  The  local  symptoms  are  very  varied,  depend- 
ing on  the  extent  of  the  lesions,  and  may  be  irritative  or  paralytic.  Usually 
fatal  vrtthin  a  few  weeks,  cases  may  drag  on  for  weeks  or  months  and  recover. 

2.  Abscess  of  the  Brain. 

Etiology. — Suppuration  of  the  brain  substance  is  rarely  if  ever  primary, 
but  results,  as  a  rule,  from  extension  of  inflammation  from  neighboring  parts 
or  infection  from  a  distance  through  the  blood.  The  question  of  idiopathic 
brain  abscess  need  scarcely  be  considered,  though  occasionally  instances  occur 
in  which  it  is  extremely  difficult  to  assign  a  cause.  There  are  three  important 
etiological  factors: 

(1)  Trauma,  Falls  upon  the  head  or  blows,  with  or  without  abrasion  of 
the  skin.  Moi-e  commonly  it  follows  fracture  or  punctured  wounds.  In  this 
group  meningitis  is  frequently  associated  with  the  abscess. 

(2)  By  far  the  most  important  infective  foci  are  those  which  arise  in 
direct  extension  from  disease  of  the  middle  ear,  of  the  mastoid  cells,  or  of  the 
frontal  sinuses.  From  the  roof  of  the  mastoid  antrum  the  infection  readily 
passes  to  the  sigmoid  sinus  and  induces  an  infective  thrombosis.  In  other 
instances  the  dura  becomes  involved,  and  a  subdural  abscess  is  formed,  which 
may  readily  involve  the  arachnoid  or  the  pia  mater.  In  another  group  the 
inflammation  extends  along  the  lymph  spaces,  or  the  thrombosed  veins,  into 
the  substance  of  the  brain  and  causes  suppuration.  Macewen  thinks  that  with- 
out local  areas  of  meningitis  the  infective  agents  may  be  carried  through  the 
lymph  and  blood  channels  into  the  cerebral  substance.  Infection  which  ex- 
tends from  the  roof  of  the  tympanic  cavity  is  most  likely  to  be  followed  by 
abscess  in  the  temporal  lobe,  while  infection  extending  from  the  mastoid  cells 
causes  most  frequently  sinus  thrombosis  and  cerebellar  abscess. 

(3)  In  septic  processes.  Abscess  of  the  brain  is  not  often  found  in  pyae- 
mia. In  ulcerative  endocarditis  multiple  foci  of  suppuration  are  common. 
Localized  bone-disease  and  suppuration  in  the  liver  are  occasional  causes.    Cer- 
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tain  inflammations  in  the  lungs,  particularly  bronchiectasis,  which  was  preeent 
in  17  of  38  cases  of  these  so-called  "  pulmonal  cerebral  abscesses ''  collected 
by  R.  T.  Williamson,  are  liable  to  be  followed  by  abscess.  It  is  an  occasionil 
complication  of  empyema.  Abscess  of  the  brain  may  follow  the  specific  feven. 
Bristowe  has  called  attention  to  its  occurrence  as  a  sequel  of  influenza.  The 
largest  number  of  cases  occur  between  the  twentieth  and  fortieth  years,  and 
the  condition  is  more  frequent  in  men  than  in  women.  Holt  has  collected  25 
cases  in  children  under  five  years  of  age,  the  chief  causes  of  which  were  otitis 
media  and  trauma. 

Morbid  Anatomy. — The  abscess  may  be  solitary  or  multiple,  diffuse  or  cir- 
cumscribed. Practically  any  one  of  the  different  varieties  of  pyogenic  bac- 
teria may  be  concerned.  The  bacteriological  examination  often  shows  a  mil- 
ture  of  different  varieties.  Occasionally  cultures  are  sterile,  owing  to  death 
of  the  bacteria.  In  the  acute,  rapidly  fatal  cases  following  injury  the  suppura- 
tion is  not  limited ;  but  in  long-standing  cases  the  abscess  is  enclosed  in  a 
definite  capsule,  which  may  have  a  thickness  of  from  2  to  5  mm.  The  pus 
varies  much  in  appearance,  depending  upon  the  age  of  the  abscess.  In  early 
cases  it  may  be  mixed  with  reddish  debris  and  softened  brain  matter,  but  in 
the  solitary  encapsulated  abscess  the  pus  is  distinctive,  having  a  greenish  tint, 
an  acid  reaction,  and  a  peculiar  odor,  sometimes  like  that  of  sulphuretted 
hydrogen.  The  brain  substance  surrounding  the  abscess  is  usually  oedematons 
and  infiltrated.  The  size  varies  from  that  of  a  walnut  to  that  of  a  large  orange. 
There  are  cases  on  record  in  which  the  cavity  has  occupied  the  greater  portion 
of  a  hemisphere.  Multiple  abscesses  are  usually  small.  In  four-fifths  of  all 
cases  the  abscess  is  solitary.  Suppuration  occurs  most  frequently  in  the  cere 
brum,  and  the  temporal  lobe  is  more  often  involved  than  other  parts.  The 
cerebellum  is  the  next  most  common  seat,  particularly  in  connection  with  ear- 
disease. 

Symptoms. — Following  injury  or  operation  the  disease  may  run  an  acuU 
course,  with  fever,  headache,  delirium,  vomiting,  and  rigors.  The  symptom* 
are  those  of  an  acute  ineningo-encephalitis,  and  it  may  be  very  difficult  to 
determine,  unless  there  are  localizing  symptoms,  whether  there  is  really  sup- 
puration in  the  brain  substance.  In  the  cases  following  ear-disease  the  symp- 
toms may  at  first  be  those  of  meningeal  irritation.  There  may  he  irritability, 
restlessness,  severe  headache,  and  aggravated  earache.  Other  striking  symp- 
toms, particularly  in  the  more  prolonged  eases,  are  drowsiness,  slow  cerebration, 
vomiting,  and  optic  neuritis.  In  the  chronic  form  of  brain  abscess  which  maj 
follow  injury,  otorrhoea,  or  local  lung  trouble,  there  may  be  a  latent  period 
ranging  from  one  or  two  weeks  to  several  months,  or  even  a  year  or  mor^. 
In  the  *'  silent  "  regions,  when  the  abscess  becomes  encapsulated  there  may  be 
no  symptoms  whatever  during  the  latent  period.  During  all  this  time  tb* 
patient  may  be  under  careful  observation  and  no  suspicion  be  aroused  of  the 
existence  of  suppuration.  Then  severe  headache,  vomiting,  and  fever  set  in, 
perhaps  with  a  chill.  So,  too,  after  a  blow  upon  the  head  or  a  fracture  the 
symptoms  of  the  lesion  may  be  transient,  and  months  afterward  cerebral  symp- 
toms of  the  most  aggravated  character  may  develop. 

The  localization  of  the  lesion  is  often  difficult.  If  situated  in  or  near 
the  motor  region  there  may  be  convulsions  or  paralysis,  and  it  is  to  be  remem- 
bered that  an  abscess  in  the  temporal  lobe  may  compress  the  lower  part  of  the 
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pre-central  convolution  and  produce  paralysis  of  the  arm  and  face,  and  on  the 
left  side  cause  aphasia.  A  large  abscess  may  exist  in  the  frontal  lobe  without 
causing  paralysis,  but  in  these  cases  there  is  almost  always  some  mental  dul- 
ness.  In  the  temporal  lobe,  the  common  seat,  there  may  be  no  focalizing 
symptoms.  So  also  in  the  parieto-occipital  region;  though  here  early  exam- 
ination may  lead  to  the  detection  of  hemianopia.  In  abscess  of  the  cerebellum 
vomiting  is  common.  If  the  middle  lobe  is  affected  there  may  be  staggering 
— cerebellar  incoordination.  Localizing  symptoms  in  the  pons  and  other  parts 
are  still  more  uncertain. 

Diagnosis. — In  the  acute  cases  there  is  rarely  any  doubt.  A  consideration 
of  possible  etiological  factors  is  of  the  highest  importance.  The  history  of 
injury  followed  by  fever,  marked  cerebral  symptoms,  the  development  of 
rigors,  delirium,  and  perhaps  paralysis,  make  the  diagnosis  certain.  In  chronic 
ear-disease,  such  cerebral  symptoms  as  drowsiness  and  torpor,  with  irregular 
fever,  supervening  upon  the  cessation  of  a  discharge,  should  excite  the  suspicion 
of  abscess.  Cases  in  which  suppurative  processes  exist  in  the  orbit,  nose,  or 
naso-phar}Tix,  or  in  which  there  has  been  subcutaneous  phlegmon  of  the  head 
or  neck,  a  parotitis,  a  facial  erysipelas,  or  tuberculous  or  syphilitic  disease 
of  the  bones  of  the  skull,  should  be  carefully  watched,  and  immediately  in- 
vestigated should  cerebral  symptoms  appear.  It  is  particularly  in  the  chronic 
cases  that  difficulties  arise.  The  symptoms  resemble  those  of  tumor  of  the 
brain;  indeed,  they  are  those  of  tumor  plus  fever.  Choked  disk,  however,  so 
commonly  associated  with  tumor,  is  very  frequently  absent  in  abscess  of  the 
brain.  In  a  patient  with  a  history  of  trauma  or  with  localized  lung  or  pleural 
trouble,  who  for  weeks  or  months  has  had  slight  headache  or  dizziness,  the  onset 
of  a  rapid  fever,  especially  if  it  be  intermittent  and  associated  with  rigors, 
intense  headache,  and  vomiting,  points  strongly  to  abscess.  The  pulse-rate  in 
cases  of  cerebral  abscess  is  usually  accelerated,  but  cases  are  not  rare  in  which 
it  is  slowed.  Macewen  lays  stress  upon  the  value  of  percussion  of  the  skull 
as  an  aid  in  diagnosis.  The  note,  which  is  uniformly  dull,  becomes  much  more 
resonant  when  the  lateral  ventricles  are  distended  in  cerebellar  abscess  and 
in  conditions  in  which  the  venae  Galeni  are  compressed. 

It  is  not  always  easy  to  determine  whether  the  meninges  are  involved  with 
the  abscess.  Often  in  ear-disease  the  condition  is  that  of  meningo-encephalitis. 
Sometimes  in  association  with  acute  ear-disease  the  symptoms  may  simulate 
closely  cerebral  meningitis  or  even  abscess.  Indeed,  Gowers  states  that  not 
only  may  these  general  symptoms  be  produced  by  ear-disease,  but  even  distinct 
optic  neuritis. 

Treatment. — A  remarkable  advance  has  been  made  of  late  years  in  dealing 
with  these  cases,  owing  to  the  impunity  with  which  the  brain  can  be  explored. 
In  ear-disease  free  discharge  of  the  inflammatory  products  should  be  promoted 
and  careful  disinfection  practised.  The  treatment  of  injuries  and  fractures 
comes  within  the  scope  of  the  surgeon.  The  acute  symptoms,  such  as  fever, 
headache,  and  delirium,  must  be  treated  by  rest,  an  ice-cap,  and,  if  necessary, 
local  depletion.  In  all  cases,  when  a  reasonable  suspicion  exists  of  the  occur- 
rence of  abscess,  the  trephine  should  be  used  and  the  brain  explored.  The  cases 
following  ear-disease,  in  which  the  suppuration  is  in  the  temporal  lobe  or  in 
the  cerebellum,  offer  the  most  favorable  chances  of  recovery.  The  localization 
can  rarely  be  made  accurately  in  these  cases,  and  the  operator  must  be  guided 
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more  by  general  anatomical  and  pathological  knowledge.  In  cases  of  injory 
the  trephine  should  be  applied  over  the  seat  of  the  blow  or  the  fracture.  In 
ear-disease  the  suppuration  is  most  frequent  in  the  temporal  lobe  or  in  the 
cerebellum,  and  the  operation  should  be  performed  at  the  points  most  acoessiUe 
to  these  regions.  And,  lastly,  a  most  important,  one  might  almost  say  essen- 
tial, factor  in  the  successful  treatment  of  intracranial  suppuration  is  an 
intelligent  knowledge  on  the  part  of  the  surgeon  of  the  work  and  woiks  of 
Sir  William  Macewen. 

VL     HTDKOCBPHALUS. 

Definition. — A  condition,  congenital  or  acquired,  in  which  there  is  a  greit 
accumulation  of  fluid  within  the  ventricles  of  the  brain. 

The  term  hydrocephalus  has  also  been  applied  to  the  collection  of  fluid 
between  the  cortex  of  the  brain  and  the  skull,  known  in  this  situation  a 
hydrocephalus  exiemus  or  hydrocephalus  ex  vacuo,  a  condition  coounon  in 
cases  of  atrophy  of  the  brain  substance,  met  with  in  old  age,  after  hsmorrhiges, 
softenings,  or  scleroses,  in  lingering  and  cachectic  diseases,  as  cancer,  chronic 
nephritis,  chronic  alcoholism,  and  sometimes  in  rickets.  Occasionally  the  di^ 
ease  is  caused  by  meningeal  cysts.  A  true  dropsy,  however,  of  the  arachnoid 
sac  probably  does  not  occur. 

The  cases  may  be  divided  into  three  groups — idiopathic  internal  hydro- 
cephalus (serous  meningitis),  congenital  or  infantile,  and  secondary  or  •^ 
quired. 

(1)  Serous  Meningitis  (Quincke)  {Idiopathic  Internal  Hydrocepkaifu; 
Angio-neurotic  Hydrocephalus). — This  remarkable  form,  describ^  by  Quincke, 
is  very  important,  since  a  knowledge  of  the  condition  may  explain  very  anom- 
alous and  puzzling  cases.  It  is  an  ependymitis  causing  a  serous  effusion  into 
the  ventricles,  with  distention  and  pressure  effects.  It  may  be  compared  to  the 
serous  exudates  in  the  pleura  or  in  sjmovial  membranes.  It  is  not  certain 
that  the  process  is  inflammatory,  and  Quincke  likens  it  to  the  angio-neurotic 
oedema  of  the  skin.  In  very  acute  cases  the  ependyma  may  be  smooth  and 
natural  looking ;  in  more  chronic  cases  it  may  be  thickened  and  sodden.  The 
exudate  does  not  differ  from  the  normal,  and  if  on  lumbar  puncture  a  fluid  u* 
removed  of  a  specific  gravity  above  1.009,  with  albumin  above  two  tenths  per 
cent,  the  condition  is  more  likely  to  be  hydrocephalus  from  stasis,  secondarr 
to  tumor,  etc. 

Both  children  and  adults  are  affected,  the  latter  more  frequently.  In  the 
acute  form  the  condition  is  mistaken  for  tuberculous  or  purulent  meningitisw 
There  are  headache,  retraction  of  the  neck,  and  signs  of  increased  intracnnial 
pressure,  choked  disks,  slow  pulse,  etc.  Fever  is  usually  absent,  but  I  btfe 
seen  one  case  with  recurring  paroxysms  of  fever,  and  Morton  Prince  his 
described  a  similar  one.  In  both  the  exudate  was  clear  and  the  ependyma  not 
acutely  inflamed.  Quincke  has  reported  cases  of  recovery.  In  the. chronic 
form  the  sjrmptoms  are  those  of  tumor — ^general,  such  as  headache,  slight  ferer. 
somnolence,  and  delirium ;  and  local,  as  exophthalmos,  optic  neuritis,  qMsms. 
and  rigidity  of  muscles  and  paralysis  of  the  cerebral  nerves.  Remarkable  ex- 
acerbations occur,  and  the  sjrmptoms  vary  in  intensity  from  day  to  day. 
Recovery  may  follow  after  an  illness  of  many  weeks,  and  some  of  the  le* 
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ported  cases  of  disappearance  of  all  symptoms  of  brain  tumor  belong  in  this 
category. 

(2)  Congenital  Hydrocephalus. — ^The  enlarged  head  may  obstruct  labor; 
more  frequently  the  condition  is  noticed  some  time  after  birth.  The  cause 
is  unknown.    It  has  occurred  in  several  members  of  the  same  family. 

The  anatomical  condition  in  these  cases  offers  no  clew  to  the  nature  of 
the  trouble.  The  lateral  ventricles  are  enormously  distended,  but  the  ependyma 
is  usually  clear,  sometimes  a  little  thickened  and  granular,  and  the  veins  large. 
The  choroid  plexuses  are  vascular,  sometimes  sclerotic,  but  often  natural  look- 
ing. The  third  ventricle  is  enlarged,  the  aqueduct  of  Sylvius  dilated,  and  the 
fourth  ventricle  may  be  distended.  The  quantity  of  fluid  may  reach  several 
litres.  It  is  limpid  and  contains  a  trace  of  albumin  and  salts.  The  changes 
in  consequence  of  this  enormous  ventricular  distention  are  remarkable.  The 
cerebral  cortex  is  greatly  stretched,  and  over  the  middle  region  the  thickness 
may  amount  to  no  more  than  a  few  millimetres  without  a  trace  of  the  sulci 
or  convolutions.  The  basal  ganglia  are  flattened.  The  skull  enlarges,  and  the 
circumference  of  the  head  of  a  child  of  three  or  four  years  may  reach  25  or 
even  30  inches.  The  sutures  widen,  Wormian  bones  develop  in  them,  and  the 
bones  of  the  cranium  become  exceedingly  thin.  The  veins  are  marked  beneath 
the  skin.  A  fluctuation  wave  may  sometimes  be  obtained,  and  Fisher^s  brain 
murmur  may  be  heard.  The  orbital  plates  of  the  frontal  bone  are  depressed, 
causing  exophthalmos,  so  that  the  eyeballs  can  not  be  covered  by  the  eyelids. 
The  small  size  of  the  face,  widening  somewhat  above,  is  striking  in  comparison 
with  the  enormously  expanded  skull. 

Convulsions  may  occur.  The  reflexes  are  increased,  the  child  learns  to 
walk  late,  and  ultimately  in  severe  cases  the  legs  become  feeble  and  sometimes 
spastic.  Sensation  is  much  less  affected  than  motility.  Choked  disk  is  not 
uncommon.  The  mental  condition  is  variable ;  the  child  may  be  bright,  but, 
as  a  rule,  there  is  some  grade  of  imbecility.  The  congenital  cases  usually  die 
within  the  first  four  or  five  years.  The  process  may  be  arrested  and  the  patient 
may  reach  adult  life.  Cases  of  this  sort  are  not  very  uncommon.  Even  when 
extreme,  the  mental  faculties  may  be  retained,  as  in  Bright^s  celebrated  patient. 
Cardinal,  who  lived  to  the  age  of  twenty-nine,  and  whose  head  was  translucent 
when  the  sun  was  shining  behind  him.  Care  must  be  taken  not  to  mistake 
the  rachitic  head  for  hydrocephalus. 

(3)  Acquired  Chronic  Hydrocephalnt. — This  is  stated  to  be  occasionally 
primary  (idiopathic) — that  is  to  say,  it  comes  on  spontaneously  in  the  adult 
without  observable  lesion.  Dean  Swift  is  said  to  have  died  of  hydrocephalus, 
but  this  seems  very  unlikely.  It  is  based  upon  the  statement  that  "he  (Mr. 
Whiteway)  opened  the  skull  and  found  much  water  in  the  brain,"  a  condition 
no  doubt  of  hydrocephalus  ex  vacuo,  due  to  the  wasting  associated  with  his  pro- 
longed illness  and  paralysis.  In  nearly  all  cases  there  is  either  a  tumor  at  the 
base  of  the  brain  or  in  the  third  ventricle,  which  compresses  the  venaB  Oaleni. 
The  passage  from  the  third  to  the  fourth  ventricle  may  be  closed,  either  by  a 
tumor  or  by  parasites.  More  rarely  the  foramen  of  Magendie,  through  which 
the  ventricles  communicate  with  the  cerebro-spinal  meninges,  becomes  closed  by 
meningitis.  Chronic  inflammations  of  the  ependyma  may  in  similar  fashion 
block  the  foramina  of  exit  of  the  ventricular  fluid.  There  may  be  unilateral 
hydrocephalus  from  closure  of  one  of  the  foramina  of  Monro.    These  condi- 


\  ■ 

i ; 


998  DISEASES  OF  THE  NERVOUS  SYSTEM. 

tions,  occurring  in  adults,  may  produce  the  most  extreme  hydrocephalus  witii- 
out  any  enlargement  of  the  head.  Even  when  the  tumor  begins  early  in  life 
there  may  be  no  expansion  of  the  skull.  In  the  case  of  a  girl  aged  sixteen, 
blind  from  her  third  year,  the  head  was  not  unusually  large,  the  ventricles  wwe 
enormously  distended,  and  in  the  Rolandic  region  the  brain  substance  was  only 
6  mm.  in  thickness.  A  tumor  occupied  the  third  ventricle.  In  a  case  of 
cholesteatoma  of  the  floor  of  the  third  ventricle,  in  which  the  symptoms  per- 
sisted at  intervals  for  eight  or  nine  years,  the  ventricles  were  enormooslT 
distended  without  enlargement  of  the  skull.  In  other  instances  the  sutures 
separate  and  the  head  gradually  enlarges. 

The  symptoms  of  hydrocephalus  in  the  adult  are  curiously  variable.  In 
the  first  case  mentioned  there  were  early  headaches  and  gradual  blindness; 
then  a  prolonged  period  in  which  she  was  able  to  attend  to  her  studies.  Head- 
aches again  supervened,  the  gait  became  irregular  and  somewhat  ataxic.  Detth 
occurred  suddenly.  In  the  other  case  there  were  prolonged  attacks  of  comi 
with  a  slow  pulse,  and  on  one  occasion  the  patient  remained  unconscious  for 
more  than  three  months.  Gradually  progressing  optic  neuritis  without  focil- 
izing  symptoms,  headache,  and  attacks  of  somnolence  or  coma  are  suggestite 
symptoms.  These  cases  of  acquired  chronic  hydrocephalus  can  not  be  certainlj 
diagnosed  during  life,  though  in  certain  instances  the  condition  may  be  sus- 
pected.   They  simulate  tumor  very  closely. 

Treatment. — Very  little  can  be  done  to  relieve  hydrocephalus.  MediciDe^ 
are  powerless  to  cause  the  absorption  of  the  fluid.  More  rational  is  the  system 
of  gradual  compression,  with  or  without  the  withdrawal  of  small  quantities  of 
the  fluid.  The  compression  may  be  made  by  means  of  broad  plasters,  so  applied 
as  to  cross  each  other  on  the  vertex,  and  another  may  be  placed  round  the  cir- 
cumference.   In  the  meningitis  serosa  Quincke  advises  the  use  of  mercury. 

Of  late  years  puncture  of  the  ventricles,  an  operation  which  had  been 
abandoned,  has  been  revived;  it  has  been  resorted  to  in  the  meningitis  sctoa. 
When  pressure  symptoms  are  marked  Quincke's  procedure  may  be  used.  He 
recommends  puncture  of  the  subarachnoid  sac  between  the  third  and  the  fourth 
lumbar  vertebrae.  At  this  point  the  spinal  cord  can  not  be  touched.  Tk 
advantages  are  a  slower  removal  of  fluid  and  less  danger  of  collapse*. 

Attempts  have  been  made  recently  to  find  some  method  of  establishing  per- 
manent drainage,  either  l)ctwcen  the  ventricles  and  the  intracranial  subdural 
space  or  between  the  lumbar  subarachnoid  space  and  the  abdominal  cavity. 


F.    DISEASES  OF  THE  PERIPIIERAL  NERVE& 
I.    NEURITIS  (Inflammation  of  the  Bundles  of  Nerve  FibresV 

Xeuritis  may  be  localized  in  a  single  nerve,  or  general,  involving  a  lup 
number  of  nerves,  in  which  case  it  is  usually  knoA^Ti  as  multiple  neuritis  or 
polyneuritis. 

Etiology. — Localized  neuritis  arises  from  (a)  cold,  which  is  a  very  fi^ 
quent  cause,  as,  for  example,  in  the  facial  nerve.  This  is  sometimes  known 
as  rheumatic  neuritis,  (b)  Traumatism — wounds,  blows,  direct  pressure  on 
the  nerves,  the  tearing  and  stretching  which  follow  a  dislocation  or  a  fr•^ 
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ture,  and  the  hypodermic  injection  of  ether.  Under  this  section  come  also 
the  professional  palsies,  due  to  pressure  in  the  exercise  of  certain  occupations, 
(c)  Extension  of  inflammation  from  neighboring  parts,  as  in  a  neuritis  of  the 
facial  nerve  due  to  caries  in  the  temporal  bone,  or  in  that  met  with  in  syphilitic 
disease  of  the  bones,  disease  of  the  joints,  and  occasionally  in  tumors. 

Multiple  neuritis  has  a  very  complex  etiology,  the  causes  of  which  may 
be  classified  as  follows:  (a)  The  poisons  of  infectious  diseases,  as  in  leprosy, 
diphtheria,  typhoid  fever,  small-pox,  scarlet  fever,  and  occasionally  in  other 
forms;  (6)  the  organic  poisons,  comprising  the  diffusible  stimulants,  such 
as  alcohol  and  ether,  bisulphide  of  carbon  and  naphtha,  and  the  metallic 
bodies,  such  as  lead,  arsenic,  and  mercury;  (c)  cachectic  conditions,  such  as 
occur  in  anaemia,  cancer,  tuberculosis,  or  marasmus  from  any  cause;  (d)  the 
endemic  neuritis  or  beri-beri;  and  (e)  lastly,  there  are  cases  in  which  none 
of  these  factors  prevail,  but  the  disease  sets  in  suddenly  after  overexertion  or 
exposure  to  cold. 

Morbid  Anatomy. — In  neuritis  due  to  the  extension  of  inflammation  the 
nerve  is  usually  swollen,  infiltrated,  and  red  in  color.  The  inflammation  may 
be  chiefly  perineural  or  it  may  pass  into  the  deeper  portion — interstitial  neu- 
ritis— in  which  form  there  is  an  accumulation  of  lymphoid  elements  between 
the  nerve  bundles.  The  nerve  fibres  themselves  may  not  appear  involved,  but 
there  is  an  increase  in  the  nuclei  of  the  sheath  of  Schwann.  The  myelin  is 
fragmented,  the  nuclei  of  the  internodal  cells  are  swollen,  and  the  axis-cylin- 
ders present  varicosities  or  undergo  granular  degeneration.  Ultimately  the 
nerve  fibres  may  be  completely  destroyed  and  replaced  by  a  fibrous  connective 
tissue  in  which  much  fat  is  sometimes  deposited — the  lipomatous  neuritis  of 
Leyden. 

In  other  instances  the  condition  is  termed  parenchymatous  neuritis,  in 
which  the  changes  are  like  those  met  with  in  the  secondary  or  Wallerian 
degeneration,  which  follows  when  the  nerve  fibre  is  cut  off  from  the  cell  body 
of  the  neurone  to  which  it  belongs.  The  medullary  substance  and  the  axis- 
cylinders  are  chiefly  involved,  the  interstitial  tissue  being  but  little  altered  or 
only  affected  secondarily.  The  myelin  becomes  segmented  and  divides  into 
small  globules  and  granules,  and  the  axis-cylinders  become  granular,  broken, 
subdivided,  and  ultimately  disappear.  The  nuclei  of  the  sheath  of  Schwann 
proliferate  and  ultimately  the  fibres  are  reduced  to  a  state  of  atrophic  tubes 
without  a  trace  of  the  normal  structure.  The  muscles  connected  with  the 
degenerated  nerves  usually  show  marked  atrophic  changes,  and  in  some 
instances  the  change  in  the  nerve  sheath  appears  to  extend  directly  to  the 
interstitial  tissue  of  the  muscles — the  neuritis  fascians  of  Eichhorst. 

Symptomt. — (a)  Localized  Neuritis. — As  a  rule  the  constitutional  dis- 
turbances are  slight.  The  most  important  symptom  is  pain  of  a  boring  or 
stabbing  character,  usually  felt  in  the  course  of  the  nerve  and  in  the  parts  to 
which  it  is  distributed.  The  nerve  itself  is  sensitive  to  pressure,  probably,  as 
Weir  Mitchell  suggests,  owing  to  the  irritation  of  its  nervi  nervorum.  The 
skin  may  be  slightly  reddened  or  even  cedematous  over  the  seat  of  the  inflam- 
mation. Mitchell  has  described  increase  in  the  temperature  and  sweating 
in  the  affected  region,  and  such  trophic  disturbances  as  effusion  into  the  joints 
and  herpes.  The  function  of  the  muscle  to  which  the  nerve  fibres  are  distrib- 
uted is  impaired,  motion  is  painful,  and  there  may  be  twitchings  or  contrac- 
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tions.  The  tactile  sensation  of  the  part  may  be  somewhat  deadened,  even  when 
the  pain  is  greatly  increased.  In  the  more  chronic  cases  of  local  neuritis,  such, 
for  instance,  as  follow  the  dislocation  of  the  humerus,  the  localized  pain,  which 
at  first  may  be  severe,  gradually  disappears,  though  some  sensitiveness  of  the 
brachial  plexus  may  persist  for  a  long  time,  and  the  nerve  cords  may  be  fdt 
to  be  swollen  and  firm.  The  pain  is  variable — sometimes  intense  and  distresi^ 
ing;  at  others  not  causing  much  inconvenience.  Numbness  and  formicatioo 
may  be  present  and  the  tactile  sensation  may  be  greatly  impaired.  The  motor 
disturbances  are  marked.  Ultimately  there  is  extreme  atrophy  of  the  muscles. 
Contractures  may  occur  in  the  fingers.  The  skin  may  be  reddened  or  gloftsy, 
the  subcutaneous  tissue  oedematous,  and  the  nutrition  of  the  nails  may  be 
defective.    In  the  rheumatic  neuritis  subcutanous  fibroid  nodules  may  develop. 

A  neuritis  limited  at  first  to  a  peripheral  nerve  may  extend  upward— 
the  so-called  ascending  or  migratory  neuritis — and  involve  the  larger  nenre 
trunks,  or  even  reach  the  spinal  cord,  causing  subacute  myelitis  (Gowers). 
The  condition  is  rarely  seen  in  the  neuritis  from  cold,  or  in  that  which  fol- 
lows fevers ;  but  it  occurs  most  frequently  in  traumatic  neuritis. 

J.  K.  Mitchell,  in  his  monograph  on  injuries  of  nerves,  concludes  that  the 
larger  nerve  tnmks  are  most  susceptible,  and  that  the  neuritis  may  spread  either 
up  or  down,  the  former  being  the  most  common.  The  paralysis  secondary  to 
visceral  disease,  as  of  the  bladder,  may  be  due  to  an  ascending  neuritis.  The 
inflammation  may  extend  to  the  nerves  of  the  other  side,  either  through  the 
spinal  cord  or  its  membranes,  or  without  any  involvement  of  the  nerve-cen- 
tres, the  so-called  sympathetic  neuritis.  The  electrical  changes  in  localized 
neuritis  vary  a  great  deal,  depending  upon  the  extent  to  which  the  nerve  is 
injured.  The  lesion  may  be  so  slight  that  the  nerve  and  the  muscles  to  which  it 
is  distributed  may  react  normally  to  both  currents ;  or  it  may  be  so  severe  thit 
the  typical  reaction  of  degeneration  develops  within  a  few  days — i.  e.,  the  nerve 
does  not  respond  to  stimulation  by  either  current,  while  the  muscle  reacts  onlv 
to  the  galvanic  current  and  in  a  peculiar  manner.  The  contraction  caused  is 
slow  and  lazy,  instead  of  sharp  and  quick  as  in  the  normal  muscle,  and  the 
AC  contraction  is  usually  stronger  than  the  KC  contraction.  Between  the?e 
two  extremes  there  are  many  different  grades,  and  a  careful  electrical  exam- 
ination is  most  important  as  an  aid  to  diagnosis  and  prognosis.* 

The  duration  varies  from  a  few  days  to  weeks  or  months.  A  slight  trau- 
matic neuritis  may  pass  off  in  a  day  or  two,  while  the  severer  cases,  such  a> 
follow  unreduced  dislocation  of  the  humerus,  may  persist  for  months  or  never 
be  completely  relieved. 

(b)  Multiple  Neuritis. — This  presents  a  complex  symptomatology.  The 
following  are  the  most  important  groups  of  cases : 

(1)  Acute  Febrile  Polyneuritis. — The  attack  follows  exposure  to  cold  or 
overexertion,  or,  in  some  instances,  comes  on  spontaneously.  The  onset  resem- 
bles that  of  an  acute  infectious  disease.  There  may  be  a  definite  chill,  pain- 
in  the  back  and  limbs  or  joints,  so  that  the  case  may  be  thought  to  be  acute 
rheumatism.  The  temperature  rises  rapidly  and  may  reach  103"*  or  104^ 
There  are  headache,  loss  of  appetite,  and  the  general  symptoms  of  acute  in- 
fection.    The  limbs  and  back  ache.     Intense  pain  in  the  nerves,  however,  is 

*See  under  Facial  ParalTsia. 
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by  no  means  constant.  Tingling  and  formication  are  felt  in  the  fingers  and 
toes,  and  there  is  increased  sensitiveness  of  the  nerve  trunks  or  of  the  entire 
limb.  Loss  of  muscular  power,  first  marked,  perhaps,  in  the  legs,  gradually 
comes  on  and  extends  with  the  features  of  an  ascending  paralysis.  In  other 
cases  the  paralysis  begins  in  the  arms.  The  extensors  of  the  wrists  and  the 
flexors  of  the  ankles  are  early  affected,  so  that  there  is  foot  and  wrist  drop. 
In  severe  cases  there  is  general  loss  of  muscular  power,  producing  a  flabby 
paralysis,  which  may  extend  to  the  muscles  of  the  face  and  to  the  intercostals, 
and  respiration  may  be  carried  on  by  the  diaphragm  alone.  The  muscles  soften 
and  waste  rapidly.  There  may  be  only  hyperaesthesia  with  soreness  and  stiff- 
ness of  the  limbs;  in  some  cases,  increased  sensitiveness  with  anaesthesia;  in 
other  instances  the  sensory  disturbances  are  slight.  The  clinical  picture  is 
not  to  be  distinguished,  in  many  cases,  from  Landry*s  paralysis ;  in  others,  from 
the  subacute  myelitis  of  Duchenne. 

The  course  is  variable.  In  the  most  intense  forms  the  patient  may  die  in 
a  week  or  ten  days,  with  involvement  of  the  respiratory  muscles  or  from 
paralysis  of  the  heart.  As  a  rule  in  cases  of  moderate  severity,  after  persist- 
ing for  five  or  six  weeks,  the  condition  remains  stationary  and  then  slow 
improvement  begins.  The  paralysis  in  some  muscles  may  persist  for  many 
months  and  contractures  may  occur  from  shortening  of  the  muscles,  but  even 
when  this  occurs  the  outlook  is,  as  a  rule,  good,  although  the  paralysis  may 
have  lasted  for  a  year  or  more. 

(2)  Recurring  Multiple  Neuritis. — Under  the  term  polyneuritis  recurrens 
Mary  Sherwood  has  described  from  Eichhorst's  clinic  2  cases  in  adults — in 
one  case  involving  the  nerves  of  the  right  arm,  in  the  other  both  legs.  In 
one  patient  there  were  three  attacks,  in  the  other  two,  the  distribution  in  the 
various  attacks  being  identical.  The  subject  has  been  fully  discussed  by  H.  M. 
Thomas  (Phila.  Med.  Jour.,  1898,  i). 

(3)  Alcoholic  Neuritis. — This,  perhaps  the  most  important  form  of  mul- 
tiple neuritis,  was  graphically  described  in  1822  by  James  Jackson,  Sr.,  of 
Boston.  Wilks  recognized  it  as  alcoholic  paraplegia,  but  the  starting-point 
of  the  recent  researches  on  the  disease  dates  from  the  observations  of  Dumenil, 
of  Rouen.  Of  late  years  our  knowledge  of  the  disease  has  extended  rapidly, 
owing  to  the  researches  of  Huss,  Leyden,  James  Ross,  Buzzard,  and  Henry 
Hun.  It  occurs  most  frequently  in  women,  particularly  in  steady,  quiet  tip- 
plers. Its  appearance  may  be  the  first  revelation  to  the  physician  or  to  the 
family  of  habits  of  secret  drinking.  The  onset  is  usually  gradual,  and  may 
be  preceded  for  weeks  or  months  by  neuralgic  pains  and  tingling  in  the  feet 
and  hands.  Convulsions  are  not  uncommon.  Fever  is  rare.  The  paralysis 
gradually  sets  in,  at  first  in  the  feet  and  legs,  and  then  in  the  hands  and  fore- 
arms. The  extensors  are  affected  more  than  the  fiexors,  so  that  there  is  wrist- 
drop and  foot-drop.  The  paralysis  may  be  thus  limited  and  not  extend  higher 
in  the  limbs.  In  other  instances  there  is  paraplegia  alone,  while  in  the  most 
extreme  cases  all  the  extremities  are  involved.  In  rare  instances  the  facial 
muscles  and  the  sphincters  are  also  affected.  The  sensory  symptoms  are  very 
variable.  There  are  cases  in  which  there  are  numbness  and  tingling  only, 
without  great  pain.  In  other  cases  there  are  severe  burning  or  boring  pains, 
the  nerve  trunks  are  sensitive,  and  the  muscles  are  sore  when  grasped.  The 
hands  and  feet  are  frequently  swollen  and  congested,  particularly  when  held 
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down  for  a  few  moments.     The  cutaneous  reflexes  as  a  rule  are  pregerrei 
.  The  deep  reflexes  are  usually  lost. 

The  course  of  these  alcoholic  cases  is,  as  a  rule,  favorable,  and  after  per- 
sisting for  weeks  or  months  improvement  gradually  begins,  the  muscles  r^am 
their  power,  and  even  in  the  most  desperate  cases  recovery  may  follow.  The 
extensors  of  the  feet  may  remain  paralyzed  for  some  time,  and  give  to  the 
patient  a  distinctive  walk,  the  so-called  steppage  gait,  characteristic  of  periph- 
eral neuritis.  It  is  sometimes  known  as  the  pseudo-tabetic  gait,  although  in 
reality  it  could  not  well  be  mistaken  for  the  gait  of  ataxia.  The  foot  is  thrown 
forcibly  forward,  the  toe  lifted  high  in  the  air  so  as  not  to  trip  upon  it.  The 
entire  foot  is  slapped  upon  the  ground  as  a  flail.  It  is  an  awkward,  clumsy 
gait,  and  gives  the  patient  the  appearance  of  constantly  stepping  over  obstacles. 
Among  the  most  striking  features  of  alcoholic  neuritis  are  the  mental  symp- 
toms. Delirium  is  common,  and  there  may  be  hallucinations  with  extravagant 
ideas,  resembling  somewhat  those  of  general  paralysis.  In  some  cases  the  pic- 
ture is  that  of  ordinary  delirium  tremens,  but  the  most  peculiar  and  alma^ 
characteristic  mental  disorder  is  that  so  well  described  by  Wilks,  in  which  the 
patient  loses  all  appreciation  of  time  and  place,  and  describes  with  circum- 
stantial details  long  journeys  which,  he  says,  he  has  recently  taken,  or  tells  of 
persons  whom  he  has  just  seen.    This  is  the  so-called  KorsflJcoflPs  sjmdrome. 

(4)  Multiple  Neuritis  in  the  Infectious  Diseases. — ^This  has  been  already 
referred  to,  particularly  in  diphtheria,  in  which  it  is  most  common.  The 
peripheral  nature  of  the  lesion  in  these  instances  has  been  shown  by  post- 
mortem examination.  The  outlook  is  usually  favorable  and,  except  in  diph- 
theria, fatal  cases  are  uncommon.  Multiple  neuritis  in  tuberculosis,  diabetes, 
and  syphilis  is  of  the  same  nature,  being  probably  due  to  toxic  materitb 
absorbed  into  the  blood. 

(5)  The  Metallic  Poisons. — Neuritis  from  arsenic  may  follow:  (a)  The 
medicinal  use  particularly  of  Fowler^s  solution.  I  have  reported  a  ca?c  of 
Hodgkin's  disease  in  which  general  neuritis  was  caused  by  5j  Sij  of  the 
solution.  In  chorea  a  good  many  cases  have  been  reported.  Changes  in  the 
nails  are  not  uncommon,  chiefly  the  transverse  ridging.  In  one  case  in  mj 
wards,  of  a  young  woman  who  had  taken  rough-on-rats,  there  were  remarkable 
white  lines — the  leuconychia — running  across  the  nails,  without  any  special 
ridging.  C.  J.  Aldrich  finds  that  this  is  not  uncommon  in  chronic  arsenical 
poisoning,  (b)  The  accidental  contamination  of  food  or  drink.  Chromi* 
yellow  may  be  used  to  color  cakes,  as  in  the  cases  recorded  by  D.  D.  Stewart. 
A  remarkable  epidemic  of  neuritis  occurred  recently  in  the  Midland  Counties 
of  England,  which  was  traced  to  the  use  of  beer  containing  small  quantities 
of  arsenic,  a  contamination  from  the  sulphuric  acid  used  in  making  glucose. 
Some  hundreds  of  cases  occurred.  Re\Tiolds,  who  studied  th€»se  cases,  believe? 
that  most  of  the  instances  of  neuritis  in  drinkers  are  arsenical,  but  admits  that 
the  slight  cases  may  be  due  to  the  alcohol  itself.  Pigmentation  of  the  skin  i> 
an  important  distinguishing  sign.  The  general  features  have  been  referred  to 
under  arsenical  poisoning.  Lead  is  a  much  more  frequent  cause.  Xeuriti* 
has  followed  the  use  of  mercurial  inunctions.  Zinc  is  a  rare  cause.  I  saw  a 
case  with  Dr.  Urban  Smith  which  followed  the  use  of  two  grains  of  the 
sulpho-carbolate  taken  daily  for  three  years.  Tea  coflfee,  and  tobacco  ait 
mentioned  as  rare  causes. 
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(6)  Endemic  Neuritis,  Beri-beri,  has  been  considered  under  the  Infectious 
Diseases. 

Anesthesia  Paralysis. — Here  perhaps  may  most  appropriately  be  con- 
aidered  the  forms  of  paralysis  following  the  use  of  amesthetics,  or  of  too 
long-continued  compression  during  operations.  Much  has  been  written  in 
the  past  few  years  upon  this  subject.    There  are  two  groups  of  cases: 

1,  During  an  operation  the  nerves  may  be  compressed,  either  the  brachial 
plexus  by  the  humerus  or  the  iiiusculo-spirfil  by  the  table.    The  pressure  most 

_  frequently  occurs  when  the  arm  is  elevjited  alongside  the  head,  as  in  laparot- 
^biy  done  in  the  Trendelenlmrg  position,  or  held  out  from  the  body,  as  in 
^Mast  amputations.  Instances  of  paralysis  of  the  crura!  nerves  by  leg-holders 
^ft  also  reported.  The  too  firm  application  of  a  tourniquet  may  be  followed 
^  a  severe  paralysis. 

2.  Paralysis  from  cerebral  lesions  during  etherization*  In  one  of  Gar- 
rigues^  cases  paralysis  followed  the  operation,  and  at  the  autopsy,  seven  weeks 
later,  softening  of  the  brain  was  found.  Apoplexy  or  embolism  may  occur 
dtiriug  anaesthesia.  In  Montreal  a  cataract  operation  w^as  performed  on  an 
old  man.  He  did  not  recover  from  tlie  anitsthetic;  1  fonnd  piist  morlera  a 
cerebral  ha?morrhage.  A  uuin  w^as  admitted  to  the  Philadelphia  Hospital,  com- 
pletely comatose,  who  on  the  previous  day  had  been  given  ether  for  a  minor 

tion.  He  never  rec<ivereti  consciousness,  but  remained  deeply  comatose, 
great  muscular  relaxation,  low^  temperature,  1^7.5°^  and  noisy  respirations; 
lie  dicnl  two  days  later.  There  was,  unfortunately,  no  autopsy.  Epileptic 
convulsions  may  occur  during  the  anaesthesia,  and  may  even  prove  fatal.  The 
posisihility  has  to  be  considered  of  paralysis  from  loss  of  blood  in  prolonged 

at  ions,  though  I  have  no  personal  knowledge  of  any  such  cases. 

And,  lastly,  a  paralysis  might  result  from  the  toxic  effects  of  the  ether  in 
a  very  protracted  administration. 

Diagnoiii,— The  electrical  condition  in  multiple  neuritis  is  thus  described 
by  Allen  Starr:  '"The  excitability  is  very  rapidly  and  markedly  changed;  but 
tbe  conditions  which  have  been  observed  are  quite  various.  Sometimes  there 
{•  a  simple  diminution  of  excitability,  and  then  a  very  strong  faradic  or 
^lalvanic  current  is  needed  to  produce  contractions.     Fre<pently  all  faradic 

itability  is  lost  and  then  the  muscles  contract  to  a  galvanic  current  only. 

this  condition  it  nmy  require  a  very  strong  galvanic  current  to  pro<lut'e 
contraction,  and  thus  far  it  is  quite  pathognomonic  of  neuritis.  For  in  an- 
terior polio-myelitis,  where  the  muscles  respond  to  galvanism  only,  it  does 
Dot  require  a  strong  current  to  cause  a  motion  until  some  months  after  the 
inTEsion. 

^  The  action  of  the  different  poles  is  not  uniform*  In  many  cases  the  eon- 
tfa^rtion  of  the  muscle  when  stimulated  with  the  positive  pole  is  greater  than 
wben  stimulated  with  the  negative  pole,  and  the  contractions  may  be  gluggish. 
JjlieD  the  reaction  of  degeneration  is  present.  But  in  some  cases  the  normal 
Hhdition  is  found  and  the  negative  pole  produces  stronger  contractions  than 
Vfe  positive  pole.  A  loss  of  faradic  irritability  and  a  marked  decrease  in  the 
galvanic  irritability  of  the  muscle  and  nerve  are  therefore  important  symp- 
toms of  multiple  neuritis." 

There  is  rarely  any  difficulty  in  distinguishing  the  alcohol  cases.  The 
combination  of  wrist  and  foot  drop  with  congestion  of  the  hands  and  feet, 
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and  the  peculiar  delirium  already  referred  to,  is  quite  characteristic  The 
rapidly  advancing  cases  with  paralysis  of  all  extremities,  often  reaching  to 
the  face  and  involving  the  sphincters,  are  more  commonly  regarded  as  of 
spinal  origin,  but  the  general  opinion  seems  to  point  strongly  to  the  fact  thit 
all  such  cases  are  peripheral.  The  less  acute  cases,  in  which  the  paralj«» 
gradually  involves  the  legs  and  arms  with  rapid  wasting,  simulate  cloedy  tod 
are  usually  confounded  with  the  subacute  atrophic  spinal  paraljsia  of  Du- 
chenne.  The  diagnosis  from  locomotor  ataxia  is  rarely  difficult.  The  steppaf^ 
gait  is  entirely  different  from  that  of  tabes.  There  is  rarely  positive  incoor- 
dination. The  patient  can  usually  stand  well  with  the  eyes  closed.  Foot-dn^ 
is  not  common  in  locomotor  ataxia.  The  lightning  pains  are  absent  and  there 
are  no  pupillary  symptoms.  The  etiology,  too,  is  of  moment.  The  patient 
is  recovering  from  a  paralysis  which  has  been  more  extensive,  or  from  arsen- 
ical poisoning,  or  he  has  diabetes. 

Treatment. — Rest  in  bed  is  essential.  In  the  acute  cases  with  fever,  the 
salicylates  and  antipyrin  are  recommended.  To  allay  the  intense  pain  morphii 
or  the  hot  applications  of  lead  water  and  laudanum  are  often  required.  Grett 
care  must  be  exercised  in  treating  the  alcoholic  form,  and  the  physician  must 
not  allow  himself  to  be  deceived  by  the  statements  of  the  relatives.  It  is  8om^ 
times  exceedingly  difficult  to  get  a  history  of  spirit-drinking.  In  the  alcoholic 
form  it  is  well  to  reduce  the  stimulants  gradually.  If  there  is  any  tendencj 
to  bed-sores  an  air-bed  should  be  used  or  the  patient  placed  in  a  continiMKU 
bath.  Gentle  friction  of  the  muscles  may  be  applied  from  the  outset,  and  in 
the  later  stages,  when  the  atrophy  is  marked  and  the  pains  have  lessened, 
massage  is  probably  the  most  reliable  means  at  our  command.  Contn^ 
tures  may  be  gradually  overcome  by  passive  movements  and  extension.  Often 
with  the  most  extreme  deformity  from  contracture,  recovery  is,  in  time, 
still  possible.  The  interrupted  current  is  useful  when  the  acute  stage  t 
passed. 

Of  internal  remedies,  strychnia  is  of  value  and  may  be  given  in  increasing 
doses.  Arsenic  also  may  be  employed,  and  if  there  is  a  history  of  syphilis 
the  iodide  of  potassium  and  mercury  may  be  given. 

n.     NETJSOMATA. 

Tumors  situated  on  nerve  fibres  may  consist  of  nerve  substance  proper,  the 
true  neuromata,  or  of  fibrous  tissue,  the  false  neuromata.  The  true  neuromi 
usually  contains  nerve  fibres  only,  or  in  rare  instances  ganglion  cells.  Cases 
of  ganglionic  or  medullary  neuroma  are  extremely  rare;  some  of  them.  •* 
Lancereaux  suggests,  are  undoubtedly  instances  of  malformation  of  the  brtin 
substance.  In  other  instances,  as  in  the  case  which  I  reported,  the  tumor  is. 
in  all  probability,  a  glioma  with  cells  closely  resembling  those  of  the  central 
nervous  system.  The  growths  are  often  intermediate  in  their  anatomical  stnic- 
ture  between  the  true  and  the  false.  Thomson's  monograph^  On  yeun^m 
and  Neurofibromatosis  (Edin.,  1900),  should  be  consulted. 

(1)  Pleziform  Neuroma. — In  this  remarkable  condition  the  various  nene 
cords  may  be  occupied  by  many  hundreds  of  tumors.  The  cases  are  oftei 
hereditary  and  usually  congenital.  The  tumors  may  occur  in  all  the  nerref 
of  the  body,  and  as  numbers  of  them  may  be  made  out  on  palpation,  the  diij- 
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nosis  is  usually  easy.  One  of  the  most  remarkable  cases  is  that  described  by 
Prudden,  the  specimens  of  which  are  in  the  medical  museum  of  Columbia 
College,  New  York.  There  were  over  1,182  distinct  tumors  distributed  on  the 
nerves  of  the  body.  These  tumors  rarely  are  painful,  but  may  cause  symptoms 
through  pressure  on  neighboring  structures. 

(2)  Oeneralized  Neurofibromatotit:  von  Becklinghanten's  Disease. — Spe- 
cial attention  was  first  directed  to  this  particular  form  of  multiple  neuroma 
by  von  Recklinghausen  in  1882.  There  are  four  essential  features  of  the 
malady : 

(a)  Soft,  fibrous  nodules,  some  sessile,  others  pedunculated,  varying  greatly 
in  size  and  number,  are  scattered  over  the  surface  of  the  body.  These  sub- 
cutaneous growths  at  times  may  be  diffuse  and  reach  an  enormous  size,  pro- 
ducing a  condition  called  "  Elephantiasis  Neuromatosa.^^ 

(6)  Tumors  resembling  those  of  plexiform  neuroma  may  be  present  on 
any  part  of  the  nerve  trunks  from  their  central  origin  to  the  periphery.  Their 
variable  situation  may  lead  to  a  variety  of  symptoms,  more  especially  as  they 
may  arise  from  the  nerve  roots  within  the  spinal  canal  or  cranium.  Superficial 
painful  nodules  may  also  be  present. 

(c)  Patches  of  brownish  pigmentation  of  the  skin,  either  as  small  spots  or 
large  areas,  are  always  present.  Congenital  naBvi  are  a  frequent  accompani- 
ment of  the  disease. 

(d)  There  are  many  variable  sensory  or  motor  phenomena  resulting  from 
the  presence  of  the  nerve  tumors,  but  peculiar  mental  changes,  with  loss  of 
intellectual  power  and  sometimes  difficulty  in  speaking,  are  especially  charac- 
teristic of  the  disease. 

The  prognosis  depends  on  the  possibility  of  successful  removal  of  such 
tumors  as  are  causing  greatest  inconvenience.  For  a  complete  recent  resume 
of  the  subject  see  Adrian's  review  in  the  Cent.  f.  d.  Grenzgebiete  d.  Med.  u. 
Chir.,  1903. 

(3)  "  Tuberoula  Dolorosa." — ^Multiple  neuromata  may  especially  affect  the 
terminal  cutaneous  branches  of  the  sensory  nerves  and  lead  to  small  subcu- 
taneous painful  nodules,  often  found  on  the  face,  breast,  or  about  the  joints. 
They  may  be  associated  with  tumors  of  the  nerve  trunks. 

(4)  "Amputation  Neuromata." — These  bulbous  swellings  may  form  on 
the  central  ends  of  nerves  which  have  been  divided  in  injuries  or  operations. 
They  are  especially  common  after  amputations.  They  are  due  to  the  tangled 
coil  of  axis-cylinder  processes  growing  down  from  the  central  stump  in  an 
effort  to  reach  their  former  end  structures.  They  are  very  painful,  and  usually 
require  surgical  removal,  but  often  recur. 

m.    DISEASES    OF    THE    CEREBRAL    NERVES. 

Olfactory  Nerves  and  Tracts. 

The  functions  of  the  olfactory  nerves  may  be  disturbed  at  their  origin, 
in  the  nasal  mucous  membrane,  at  the  bulb,  in  the  course  of  the  tract,  or 
at  the  centres  in  the  brain.  The  disturbances  may  be  manifested  in  sub- 
jective sensations  of  smell,  complete  loss  of  the  sense,  and  occasionally  in 
hypersesthesia. 
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(a)  Subjective  SensatioiiB;  Parosmia. — Hallucinations  of  this  kind  are 
found  in  the  insane  and  in  epilepsy.  The  aura  may  be  represented  bj  an 
unpleasant  odor,  described  as  resembling  chloride  of  linie^  burning  rags,  or 
feathers.  In  a  few  cases  with  these  subjective  sensations  tumors  have  beei 
found  in  the  hippocampi.  In  rare  instances,  after  injury  of  the  head  the 
sense  is  perverted — odors  of  the  most  different  character  may  be  alike^  or  the 
odor  may  be  changed,  as  in  a  patient  noted  by  Morell  Mackenzie,  who  for 
some  time  could  not  touch  cooked  meat,  as  it  smelt  to  her  exactly  like  stink- 
ing fish. 

(b)  Increased  sensitiveness,  or  hyperosmia,  occurs  chiefly  in  nervous,  hjh 
terical  women,  in  whom  it  may  sometimes  be  developed  so  greatly  thal^  like 
a  dog,  they  can  recognize  the  difference  between  individuals  by  the  odor  alona 

(c)  Anosmia;  Loss  of  the  Sense  of  Smell. — This  may  be  produced  bj: 
(1)  Affections  of  the  origin  of  the  nerves  in  the  mucous  membrane,  whidi 
is  perhaps  the  most  frequent  cause.  It  is  by  no  means  imcommon  in  asso- 
ciation with  chronic  nasal  catarrh  and  polypi.  In  paralysis  of  the  fifth 
nerve,  the  sense  of  smell  may  be  lost  on  the  affected  side,  owing  to  intwfer- 
ence  with  the  secretion. 

It  is  doubtful  whether  the  cases  of  loss  of  smell  following  the  inhalations 
of  very  foul  or  strong  odors  should  come  under  this  or  under  the  centni 
division. 

(2)  Lesions  of  the  bulbs  or  of  the  tracts.  In  falls  or  blows,  in  cariei 
of  the  bones,  and  in  meningitis  or  tumor,  the  bulbs  or  the  olfactory  tracts 
may  be  involved.  After  an  injury  to  the  head  the  loss  of  smell  may  be  the 
only  symptom.  Mackenzie  notes  a  case  of  a  surgeon  who  was  thrown  from 
his  gig  and  lighted  on  his  head.  The  injury  was  slight,  but  the  anosmit 
which  followed  was  persistent.  In  locomotor  ataxia  the  sense  of  smell  miy 
be  lost,  possibly  owing  to  atrophy  of  the  nerves. 

(3)  Lesions  of  the  olfactory  centres.  There  are  congenital  cases  in  which 
the  structures  have  not  been  developed.  Cases  have  been  reported  bv  Beeror. 
Hughlings  Jackson,  and  others,  in  which  anosmia  has  been  associated  with 
disease  in  the  hemisphere.  The  centre  for  the  sense  of  smell  is  placed  bj 
Ferrier  in  the  uncinate  gyrus.  Flechsig  describes  (1)  a  frontal  centre  in  thie 
base  of  the  frontal  lobe  and  (2)  a  temporal  centre  in  the  uncus. 

To  test  the  sense  of  smell  the  pungent  bodies,  such  as  ammonia,  which 
act  upon  the  fifth  nerve,  should  not  be  used,  but  such  substances  as  cIotw. 
peppermint,  and  musk.  This  sense  is  readily  tested  as  a  routine  matter  in 
brain  cases  by  having  two  or  three  bottles  containing  the  essential  oils.  In 
all  instances  a  rhinoscopical  examination  should  be  made,  as  the  condition 
may  be  due  to  local,  not  central  causes.  The  treatment  is  unsatisfactory 
even  in  the  cases  due  to  local  lesions  in  the  nostrils. 


Optic  Nerve  and  Tract. 
(1)  Lesions  of  the  Retina, 

These  are  of  importance  to  the  physician,  and  information  of  the  great- 
est value  may  be  obtained  by  a  systematic  examination  of  the  eye-gnrandft. 
Only  a  brief  reference  can  here  be  made  to  the  more  important  of  the  appear- 
ances. 
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(a)  Betimtis. — This  occurs  in  certain  general  affections,  more  particu- 
larly in  Bright's  disease,  syphilis,  leukaemia,  and  anaemia.  The  common 
feature  in  all  these  states  is  the  occurrence  of  haemorrhage  and  the  develop- 
ment of  opacities.  There  may  also  be  a  diffuse  cloudiness  due  to  effusion 
of  serum.  The  haemorrhages  are  in  the  layer  of  nerve  fibres.  They  vary, 
greatly  in  size  and  form,  but  often  follow  the  course  of  vessels.  When  recent 
the  color  is  bright  red,  but  they  gradually  change  and  old  haemorrhages  are 
almost  black.  The  white  spots  are  due  either  to  fibrinous  exudate  or  to  fatty 
degeneration  of  the  retinal  elements,  and  occasionally  to  accimiulation  of  leu- 
cocytes or  to  a  localized  sclerosis  of  the  retinal  elements.  The  more  important 
of  the  forms  of  retinitis  to  be  recognized  are : 

Albuminuric  reiiniiis,  which  occurs  in  chronic  nephritis,  particularly  in 
the  interstitial  or  contracted  form.  The  percentage  of  cases  affected  is  from 
15  to  25.  There  are  instances  in  which  these  retinal  changes  are  associated 
with  the  granular  kidney  at  a  stage  when  the  amount  of  albumin  may  be 
slight  or  transient ;  but  in  all  such  instances  it  will  be  found  that  there  is  a 
marked  arterio-sclerosis.  Gowers  recognizes  a  degenerative  form  (most  com- 
mon), in  which,  with  the  retinal  changes,  there  may  be  scarcely  any  alteration 
in  the  disk;  a  haemorrhagic  form,  with  many  haemorrhages  and  but  slight 
signs  of  inflammation;  and  an  inflammatory  form,  in  which  there  is  much 
swelling  of  the  retina  and  obscuration  of  the  disk.  It  is  noteworthy  that  in 
some  instances  the  inflammation  of  the  optic  nerve  predominates  over  the 
retinal  changes,  and  one  may  be  in  doubt  for  a  time  whether  the  condition  is 
really  associated  with  the  renal  changes  or  dependent  upon  intracranial 
disease. 

Syphilitic  Retinitis. — In  the  acquired  form  this  is  less  common  than  cho- 
roiditis.   In  inherited  syphilis  retinitis  pigmentosa  is  sometimes  met  with. 

Retinitis  in  Ancsmia, — It  has  long  been  known  that  a  patient  may  become 
blind  after  a  large  haemorrhage,  either  suddenly  or  within  two  or  three  days, 
and  in  one  or  both  eyes.  Occasionally  the  loss  may  be  permanent  and  com- 
plete. In  some  of  these  instances  a  neuro-retinitis  has  been  found,  probably 
sufficient  to  account  for  the  symptoms.  In  the  more  chronic  anaemias,  par- 
ticularly in  the  pernicious  form,  retinitis  is  common,  as  determined  first  by 
Quincke. 

In  malaria  retinitis  or  neuro-retinitis  may  be  present,  as  noted  by  Stephen 
Mackenzie.  It  is  seen  only  in  the  chronic  cases  with  anaemia,  and  in  my 
experience  is  not  nearly  so  common  proportionately  as  in  pernicious  anaemia. 

Leuhcemic  Retinitis. — In  this  affection  the  retinal  veins  are  large  and  dis- 
tended; there  is  also  a  peculiar  retinitis,  as  described  by  Liebreich.  It  is 
not  very  common.  It  existed  in  only  3  of  10  cases  of  which  I  have  notes  of 
examination  of  the  retina.  There  are  numerous  haemorrhages  and  white  or 
yellow  areas,  which  may  be  large  and  prominent.  In  one  of  my  cases  the 
retina  post  mortem  was  dotted  with  many  small,  opaque,  white  spots,  looking 
like  little  tumors,  the  larger  of  which  had  a  diameter  of  nearly  2  mm.  In  Case 
13  of  my  series  the  leukaemia  was  diagnosed  from  the  condition  of  the  eye- 
grounds  alone,  by  Norris  and  De  Schweinitz,  at  whose  clinic  the  patient  had 
applied  on  account  of  failing  vision. 

Retinitis  is  also  found  occasionally  in  diabetes,  in  purpura,  in  chronic 
lead  poisoning,  and  sometimes  as  an  idiopathic  affection. 
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(b)  Fnnotional  Bisturbanoet  of  Vision. — (1)  Toxic  Amaurosis. — ^This 
occurs  in  uraemia  and  may  follow  convulsions  or  come  on  independentlj. 
The  condition,  as  a  rule,  persists  only  for  a  day  or  two.  This  form  of  amau- 
rosis occurs  in  poisoning  by  lead,  alcohol,  and  occasionally  by  quinine  It 
seems  more  probable  that  the  poisons  act  on  the  centres  and  not  on  the  retina. 

(2)  Tobacco  Amblyopia. — The  loss  of  sight  is  usually  gradual,  equal  in 
both  eyes,  and  affects  particularly  the  centre  of  the  field  of  vision.  The  eye- 
grounds  may  be  normal,  but  occasionally  there  is  congestion  of  the  diab. 
On  testing  the  color  fields  a  central  scotoma  for  red  and  green  is  found  in  all 
cases.  Ultimately,  if  the  use  of  tobacco  is  continued,  organic  changes  mar 
develop  with  atrophy  of  the  disk. 

(3)  Hysterical  Amaurosis. — More  frequently  this  is  loss  of  acuteness  of 
vision — amblyopia — ^but  the  loss  of  sight  in  one  or  both  eyes  may  apparently 
be  complete.     The  condition  will  be  mentioned  subsequently  under  hysteria. 

(4)  Night-blindness — nyctalopia — the  condition  in  which  objects  are 
clearly  seen  during  the  day  or  by  strong  artificial  light,  but  become  invisible 
in  the  shade  or  in  twilight,  and  hemeralopia,  in  which  objects  can  not  be 
clearly  seen  without  distress  in  daylight  or  in  a  strong  artificial  light,  but 
are  readily  seen  in  a  deep  shade  or  in  twilight,  are  functional  anomalies  of 
vision  which  rarely  come  under  the  notice  of  the  physician.  It  may  occur 
in  epidemic  form. 

(5)  Retinal  hypercesthesia  is  sometimes  seen  in  hysterical  women,  but  is 
not  found  frequently  in  actual  retinitis.  I  have  seen  it  once,  however,  in 
albuminuric  retinitis,  and  once,  in  a  marked  degree,  in  a  patient  with  aortic 
insufficiency,  in  whose  retinae  there  were  no  signs  other  than  the  throbbing 
arteries. 

(2)  Lesions  of  the  Optic  Nerve, 


(a)  Optic  Neuritis  (Papillitis;  Choked  Disk). — In  the  first  stage  there  is 
congestion  of  the  disk  and  the  edges  are  blurred  and  striated.  In  the  second 
stage  the  congestion  is  more  marked;  the  swelling  increases,  the  striation 
also  is  more  visible.  The  physiological  cupping  disappears  and  hsemorrha^ 
are  not  uncommon.  The  arteries  present  little  change,  the  veins  are  dilated, 
and  the  disk  may  swell  greatly.  In  slight  grades  of  inflammation  the  swelling 
i  I  gradually  subsides  and  occasionally  the  nerve  recovers  completely.     In  in- 

j  stances  in  which  the  swelling  and  exudate  are  very  great,  the  subsidence  is 

J   .  slow,  and  when  it  finally  disappears  there  is  complete  atrophy  of  the  nerve. 

The  retina  not  infrequently  participates  in  the  inflammation,  which  is  then 
a  neuro-retinitis. 

This  condition  is  of  the  greatest  importance  in  diagnosis.  It  may  exist 
in  its  early  stages  without  any  disturbance  of  vision,  and  even  with  exten- 
sive papillitis  the  sight  may  for  a  time  be  good. 

Optic  neuritis  is  seen  occasionally  in  anaemia  and  lead  poisoning,  more 
commonly  in  Bright's  disease  as  neuro-retinitis.  It  occurs  occasionallj  as 
a  primary  idiopathic  affection.  The  frequent  connection  with  intracranial 
disease,  particularly  tumor,  makes  its  presence  of  great  value  to  practition- 
ers. The  nature  of  the  growth  is  without  influence.  In  over  90  per  cent 
of  such  instances  the  papillitis  is  bilateral.  It  is  also  found  in  meningiti*. 
either  the  tuberculous  or  the  simple  form.     In  meningitis  it  is  easy  to  set 


DISEASES  OF  THE  PERIPHERAL  NERVES.  1009 

how  the  inflammation  may  extend  down  the  nerve  sheath.  In  the  case  of 
tnmor,  however,  it  is  probable  that  mechanical  conditions,  especially  the 
venous  stasis,  are  alone  responsible  for  the  oedematons  swelling.  It  often  sub- 
sides very  rapidly  after  a  palliative  craniectomy  has  been  performed. 

(b)  Optio  Atrophy. — ^This  may  be:  (1)  A  primary  affection.  There  is 
an  hereditary  form,  in  which  the  disease  has  developed  in  all  the  males  of  a 
family  shortly  after  puberty.  A  large  number  of  the  cases  of  primary  atrophy 
are  associated  with  spinal  disease,  particularly  locomotor  ataxia.  Other  causes 
which  have  been  assigned  for  the  primary  atrophy  are  cold,  sexual  excesses, 
diabetes,  the  specific  fevers,  alcohol,  and  lead. 

(2)  Secondary  atrophy  results  from  cerebral  diseases,  pressure  on  the 
chiasma  or  on  the  nerves,  or,  most  commonly  of  all,  as  a  sequence  of  papillitis. 

The  ophthalmoscopic  appearances  are  different  in  the  cases  of  primary 
and  secondary  atrophy.  In  the  former,  the  disk  has  a  gray  tint,  the  edges 
are  well  defined,  and  the  arteries  look  almost  normal;  whereas  in  the  con- 
secutive atrophy  the  disk  has  a  staring  opaque-white  aspect,  with  irregular 
outlines,  and  the  arteries  are  very  small. 

The  symptom  of  optic  atrophy  is  loss  of  sight,  proportionate  to  the  dam- 
age in  the  nerve.  The  change  is  in  three  directions:  "(1)  Diminished  acuity 
of  vision;  (2)  alteration  in  the  field  of  vision;  and  (3)  altered  perception  of 
color*'  (Qowers).    The  outlook  in  primary  atrophy  is  bad. 

(3)  Affections  of  the  Chiasma  and  Tract. 

At  the  chiasma  the  optic  nerves  undergo  partial  decussation.  Each  optic 
tract,  as  it  leaves  the  chiasma,  contains  nerve  fibres  which  originate  in  the 
retinse  of  both  eyes.  Thus,  of  the  fibres  of  the  right  tract,  part  have  come 
through  the  chiasma  without  decussating  from  the  temporal  half  of  the  right 
retina^  the  other  and  larger  portion  of  the  fibres  of  the  tract  have  decussated 
in  the  chiasma,  coming  as  they  do  from  the  left  optic  nerve  and  the  nasal  half 
of  the  retina  on  the  left  side.  The  fibres  which  cross  are  in  the  middle  por- 
tion of  the  chiasma,  while  the  direct  fibres  are  on  each  side.  The  following 
are  the  most  important  changes  which  ensue  in  lesions  of  the  tract  and  of  the 
chiasma: 

(a)  Unilateral  Affection  of  Tract. — If  on  the  right  side,  this  produces 
loss  of  function  in  the  temporal  half  of  the  retina  on  the  right  side,  and  in 
the  nasal  half  of  the  retina  on  the  left  side,  so  that  there  is  only  half  vision, 
and  the  patient  is  blind  to  objects  on  the  left  side.  This  is  termed  homony- 
mous hemianopia  or  lateral  hemianopia.  The  fibres  passing  to  the  right 
half  of  each  retina  being  involved,  the  patient  is  blind  to  objects  in  the 
left  half  of  each  visual  field.  The  hemianopia  may  be  partial  and  only  a 
portion  of  the  half  field  may  be  lost.  The  unaffected  visual  fields  may  have 
the  normal  extent,  but  in  some  instances  there  is  considerable  reduction. 
When  the  left  half  of  one  field  and  the  right  half  of  the  other,  or  vice  versa, 
are  blind,  the  condition  is  known  as  heteronymous  hemianopia. 

(6)  Disease  of  the  Chiasma. — (1)  A  lesion  involves,  as  a  rule,  chiefly 
the  central  portion,  in  which  the  decussating  fibres  pass  which  supply  the 
inner  or  nasal  halves  of  the  retinae,  producing  in  consequence  loss  of  vision 
in  the  outer  half  of  each  field,  or  what  is  known  as  temporal  hemianopia. 
65 
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(2)  If  the  lesion  k  more  extensive  it  may  involve  not  only  the  eentnl  i 
tion,  but  also  the  direct  fibres  on  one  side  of  the  commissure,  in  whicb  i 
there  would  be  total  blindness  in  one  eye  and  temporal  hemianopis  IB 
other. 

( 3 )  Siill  more  extensive  disease  is  not  infrequent  from  pn^sQi^  of  tmon 
in  this  region,  the  whole  chiasma  is  involved,  and  total  blindnesj^  rf!<iult^  Tie 
diifercnt  stages  in  the  process  may  often  be  traced  in  a  single  ca«?  froni  tai- 
poral  hemianopia,  then  complete  blindne^  in  one  eye  with  temporal  bemi- 
anopia  in  the  other,  and  finally  complete  blindness. 

(4)  A  limited  lesion  of  the  outer  part  of  the  chiasma  involve*  a>n\\ 
direct  fibres  passing  to  the  temporal  halves  of  the  ret i nag  and  inducincr  blu 
ness  in  the  na^al  field,  or,  as  it  is  called,  nasal  hemianopia.    Thiii,  of  course,  i 
extremely  rare.     Double  na^a]  hemianopia  may  occur  as  a  maatfistmlUA  < 
tabes  and  in  tumors  involving  the  outer  fibres  of  each  tract. 


(4)  Affections  of  the  Tract  and  Centres. 

The  optic  tract  crosses  the  cru8  (cerebral  f)ed uncle)  to  the  hioder 
of  the  optic  thalamus  and  divides  into  two  portions,  one  of  which  (the 
root )  goes  to  the  pulvinar  of  the  thalamus,  the  lateral  geniculnte  liodf ,  ai 
to  the  anterior  quadrigeminal  bod}'  (superior  eolliculu;?).  From  these  pilt% 
in  which  the  lateral  root  terminates^  fibres  pass  into  the  posterior  part  it  ^ 
internal  capsule  and  enter  tlie  occipital  lobe,  forming  the  fibres  of  tlie  opUr 
radiation,  which  terminate  in  and  about  the  cuneus,  the  region  uf  the  ikmI 
perceptive  centre.  The  fibres;  of  the  medial  division  of  the  tract  pa^  U  Ha 
medial  geniculate  body  and  to  the  posterior  quadrigeminal  Ixxly.  The  miH 
root  contains  the  fibres  of  the  commissura  inferior  of  v,  Gudden,  wlijeli  m 
believed  to  have  no  connection  with  the  retime.  It  is  still  held  by  tsomo  pbia- 
ologists  that  the  cortical  visual  centre  is  not  confined  to  the  occipital  lobe  aba; 
but  embraces  the  occipito-angular  region. 

A  legion  of  the  fibres  of  the  optic  path  an}^hcre  between  the  cortical  ci»^ 
tre  and  the  chiasma  will  produce  hemianopia.  The  lesion  may  be  idtnaJfdi 
(a)  In  the  optic  tract  itself,  (b)  In  the  region  of  the  thaJamuK  latmi 
geniculate  body,  and  the  corpora  quadrigemina,  into  which  th**  '  ' 

each  tract  enters,     (r)   A  lesion  of  the  fibres  passing  from  tf 
mentioned  to  the  occipital  lobe.     This  may  be  either  in  the  hinder  part  of  i 
internal  capsule  or  the  white  fibres  of  the  optic  radiation,     (d)  Ix^icio  <i(  I 
cuneus.     Bilateral  disease  of  the  cnineus  may  result  in  total  blinclAeM. 
There  is  clinical  evidence  to  show  that  lesion  of  the  angular  grms  miyl 
associated  with  visual  defect,  not  so  often  hemianopia  as  crosseii  amU^ 
dimness  of  vision  in  the  opposite  eye,  and  great  contraction  in  the  Mi  \ 
vision.    Lesions  in  this  region  are  associated  with  mind-blindnieaii^ 
in  which  there  is  failure  to  recognize  the  nature  of  obj^X'ts, 

The  effects  of  lesions  in  the  optic  nerve  in  different  sitnationii  from  the  n^ 
nal  expansion  to  the  brain  cortex  are  as  follows :  ( 1 )  Of  the  optie 
blindness  of  the  corresponding  eye;  (2)  of  the  optic  chiasma*  dthcr 
hemianopia,  if  the  centra!  part  alone  is  involved,  or  nasal  hemianopia,  if ' 
lateral  region  of  each  chiasma  is  involved;   (3)    lesion  of   the  optic  tnrt 
between    the   chiasma    and    the    lateral    geniculate    body    pfodoeo 
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hemianopia;  (4)  lesion  of  the  central  fibres  of  the  nerve  between  the  genicu- 
late bodies  and  the  cerebral  cortex  produces  lateral  hemianopia;  (5)  lesion  of 
the  cuneus  causes  lateral  hemianopia;  and  (6)  lesion  of  the  angular  gyrus 
may  be  associated  with  hemianopia,  sometimes  crossed  amblyopia,  and  the  con- 
dition known  as  mind-blindness.  (See  Fig.  10,  with  accompanying  expla- 
nation.) 
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Pio.  10.— Diagram  of  visual  paths.  (Prom  Vialet,  modified.)  OP.  N.,  Optic  nerve.  OP.  C. 
Optic  chiasm.  OP.  T.,  Optic  tract  OP.  R.,  Optic  radiations.  EXT.  GEN.,  External 
geniculate  body.  THO.,  Optic  thalamus.  C.  QU.,  Corpora  quadrigemina.  C.  C,  Corpus 
calloeum.  V.  S.,  Visual  speech  centre.  A.  S.,  Auditory  speech  centre.  M.  S.,  Motor 
speech  centre.  A  lesion  at  1  causes  blindness  of  that  eye ;  at  2,  bi-temporal  hemianopia ; 
at  8,  nasal  hemianopia.  Symmetrical  lesions  at  8  and  8'  would  cause  bi-nasal  hemia- 
nopia ;  at  4,  hemianopia  of  both  eyes,  with  hemianopic  pupillary  inaction ;  at  5  or  6, 
hemianopia  of  both  eyes,  pupillary  reflexes  normal ;  at  7,  amblyopia,  especially  of  oppo- 
site eye ;  at  8,  on  left  side,  word-blindness. 

Diagnoiii  of  the  Optic  Nerve  and  Tract. — The  student  or  practitioner  must 
have  a  clear  idea  of  the  physiology  of  the  nerve-centres  before  he  can  appre- 
ciate the  symptoms  or  undertake  the  diagnosis  of  lesions  of  the  optic  nerve. 
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Having  determined  the  presence  of  hemianopia,  the  question  arises  im  to  the 
situation  of  the  lesion,  whether  in  the  tract  between  the  ehiasma  and  tbeg<mo^ 
ulate  bodies  or  in  the  central  portion  of  the  fibres  between  these  bodies  uid  tkt 
visual  centres.  This  can  bo  detennined  in  some  cases  by  the  test  known  as  Wtt- 
nicke's  hBmiopic  pupillary  inaction.  The  pupil  reflex  depends  on  tht*  m» 
t^rity  of  the  retina  or  receiving  membrane,  on  the  fibres  of  the  optic  nenr 
and  tract  which  transmit  the  impulse,  and  the  nerve-centre  at  the  termtnatioa 
of  the  optic  tract  which  receives  the  impression  and  transmits  it  to  the  thinlj 
nerve  along  which  the  motor  impulses  pass  to  the  iris.  If  a  bright  ligbl 
thrown  into  the  eye  and  the  pupil  reacts,  the  integrity  of  this  refler 
demonstrated^  It  is  possible  in  cases  of  lateral  hemianopia  so  to  iht 
light  into  the  eye  that  it  falls  upon  the  blind  half  of  the  retina.  If  when  tii 
is  done  the  pupil  contracts,  the  indication  is  that  the  reflex  arc  above  refcrwd 
to  is  perfect,  by  which  we  mean  that  the  optic  nerve  fibres  from  the  retinal 
expansion  to  the  centre,  the  centre  itself,  and  the  third  nerve  are  tminvolivd 
In  such  a  case  the  conclusion  would  be  justified  that  the  caus€  of  the  bem>* 
anopia  was  central ;  that  is^  situated  beyond  the  geniculate  bcxiy,  either  in  tht 
fibres  of  the  optic  radiation  or  in  the  visual  cortical  centres.  If,  on  the  other 
hand^  when  the  light  is  carefully  thrown  on  the  hemiopic  half  of  the  retifii, 
the  pupU  remains  inactive,  the  conclusion  is  justifiable  that  there  is  intermp- 
tion  in  the  path  between  the  retina  and  the  nucleus  of  the  third  nerve,  and  tbit 
the  hemianopia  is  not  central »  but  dependent  upon  a  lesion  situated  in  the 
optic  tract*  This  test  of  Wernicke- s  is  sometimes  difficult  to  obtain.  It  u 
best  performed  as  follows:  '*  The  patient  bemg  in  a  dark  or  nearly  dark  rown 
with  the  lamp  or  gas-light  behind  his  head  in  the  usual  position^  I  bid  bin 
look  over  to  the  other  side  of  the  room,  so  as  to  exclude  accommodatif€  i» 
movements  (which  are  not  necessarily  associated  with  the  reflex).  Then  I 
throw  a  faint  light  from  a  plane  mirror  or  from  a  large  concave  mirror*  hM 
well  out  of  focus,  upon  the  eye  and  note  the  size  of  the  pupU.  With  my  otbif 
hand  I  now  throw  a  beam  of  light,  focussed  from  the  lamp  by  an  ophtfaalino* 
scopic  mirror,  directly  into  the  optical  centre  of  the  eye;  then  Uterallj  ta 
various  positions,  and  also  from  above  and  below  the  equator  of  the  eye,  notn^ 
the  reaction  at  all  angles  of  incidence  of  the  ray  of  light "'  (Seguin)* 

The  significance  of  hemianopia  varies.  There  is  a  functional  hemianopii 
associated  with  migraine  and  hysteria.  In  a  considerable  proportion  of  tB 
cases  there  are  signs  of  organic  brain -di^^ease.  In  a  certain  nom^ier  of  in* 
stances  of  slight  lesions  of  the  occipital  lobe  hemiehromato]>9iia  hMB  baai 
observe^!.  The  horaon^inous  halves  of  the  retina  as  far  as  the  fixation  poisK 
are  dniled,  or  blind  for  colors.  Hemiplegia  is  common,  in  which 
loas  of  power  and  blindness  are  on  the  same  side.  Thus,  a  lesion  in 
hemisphere  involving  the  motor  tract  produces  right  hemiplegia,  and 
the  fibres  of  the  optic  radiation  are  involved  in  the  internal  capifnie,  them  ifl 
also  lateral  hemianopia,  so  that  objecta  in  the  field  of  vision  to  the  right 
not  perceived.  HemiansBstheaia  is  not  uncommon  in  such  cases,  owing  to 
dose  association  of  the  sensory  and  visual  tracts  at  the  posterior  part  of ! 
internal  capsule.    Certain  forms  of  aphasia  also  occur  in  many  of  the  caaei. 

The  optic  aphasia  of  Freund  may  l>e  mentioned  here.  Tlic  patient  aftff 
an  apoplectic  attack,  though  able  to  recognize  ordinary  objecta  shown  to  hm 
is  unable  to  name  them  correctly.    If  he  be  pennitted  to  touch  Iha  objfrt  hi 
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may  be  able  to  name  it  quickly  and  correctly.  Fremid's  optic  aphasia  differs 
from  mind-blindness,  since  in  the  latter  affection  the  objects  seen  are  not 
recognized.  Optic  aphasia,  like  word-blindness,  never  occurs  alone,  but  is 
always  associated  with  hemianopia,  or  mind-blindness,  and  often  also  with 
word-deafness.  In  the  cases  which  have  thus  far  come  to  autopsy  there  has 
always  been  a  lesion  in  the  white  matter  of  the  occipital  lobe  on  the  left  side. 

Motor  Nerves  op  the  Eyeball. 

TMrd  Nerve  (Nervus  oculomotorius) . — ^The  nucleus  of  origin  of  this  nerve 
is  situated  in  the  floor  of  the  aqueduct  of  Sylvius;  the  nerve  passes  through 
the  cms  at  the  side  of  which  it  emerges.  Passing  along  the  wall  of  the  cav- 
ernous sinus,  it  enters  the  orbit  through  the  sphenoidal  fissure  and  supplies, 
by  its  superior  branch,  the  levator  palpebrae  superioris  and  the  superior  rectus, 
and  by  its  inferior  branch  the  internal  and  inferior  recti  muscles  and  the  infe- 
rior oblique.  Branches  pass  to  the  ciliary  muscle  and  the  constrictor  of  the 
iris.  Lesions  may  affect  the  nucleus  or  the  nerve  in  its  course  and  cause  either 
paralysis  or  spasm. 

Paralysis. — A  nuclear  lesion  is  usually  associated  with  the  disease  of  the 
centres  for  the  other  eye  muscles,  producing  a  condition  of  general  ophthal- 
moplegia. More  commonly  the  nerve  itself  is  involved  in  its  course,  either  by 
meningitis,  gummata,  or  aneurism,  or  is  attacked  by  a  neuritis,  as  in  diph- 
theria and  locomotor  ataxia.  Complete  paralysis  of  the  third  nerve  is  accom- 
panied by  the  following  symptoms : 

Paralysis  of  all  the  muscles,  except  the  superior  oblique  and  external  rec- 
tus, by  which  the  eye  can  be  moved  outward  and  a  little  downward  and  inward. 
There  is  divergent  strabismus.  There  is  ptosis  or  drooping  of  the  upper  eye- 
lid, owing  to  paralysis  of  the  levator  palpebrse.  The  pupil  is  usually  dilated. 
It  does  not  contract  to  light,  and  the  power  of  accommodation  is  lost.  The 
most  striking  features  of  this  paralysis  are  the  external  strabismus,  with 
diplopia  or  double  vision,  and  the  ptosis.  In  very  many  cases  the  affection 
of  the  third  nerve  is  partial.  Thus  the  levator  palpebrsB  and  the  superior 
rectus  may  be  involved  together,  or  the  ciliary  muscles  and  the  iris  may  be 
affected  and  the  external  muscles  may  escape. 

There  is  a  remarkable  form  of  recurring  oculo-motor  paralysis  affecting 
chiefly  women,  and  involving  all  the  branches  of  the  nerve.  In  some  cases 
the  attacks  have  come  on  at  intervals  of  a  month;  in  others  a  much  longer 
period  has  elapsed.  The  attacks  may  persist  throughout  life.  They  are  some- 
times associated  with  pain  in  the  head  and  sometimes  with  migraine.  Mary 
Sherwood  has  collected  from  the  literature  23  cases. 

Ptosis  is  a  common  and  important  symptom  in  nervous  affections.  We 
may  here  briefly  refer  to  the  conditions  under  which  it  may  occur :  (a)  A  con- 
genital, incurable  form,  which  is  frequently  seen;  (6)  the  form  associated 
with  definite  lesion  of  the  third  nerve,  either  in  its  course  or  at  its  nucleus. 
This  may  come  on  with  paralysis  of  the  superior  rectus  alone  or  with  paralysis 
of  the  internal  and  inferior  recti  as  well,  (c)  There  are  instances  of  com- 
plete or  partial  ptosis  associated  with  cerebral  lesions  without  any  other  branch 
of  the  third  nerve  being  paralyzed.  The  exact  position  of  the  cortical  centre 
or  centres  is  as  yet  imknown.     (d)  Hysterical  ptosis,  which  is  double  and 
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occurs  with  other  hysterical  symptoms,  {e)  Pseudo-ptosis,  due  to 
of  the  sympathetic  nerve,  is  associated  with  sjTnptoms  of  Taso-mMor  ptlff. 
such  as  elevation  of  the  temperature  on  the  affected  side  with  rednav  aai 
cedema  of  the  skin.  Contraction  of  the  pupil  exists  on  the  same  side  and  tlie 
eyeball  appears  rather  to  have  shrunk  into  the  orbit,  (f)  In  idiop^tkii*  iini»- 
cular  atrophy,  when  the  face  muscles  are  involved,  there  may  lie  mirkfli 
bilateral  ptosis.  And,  lastly,  in  weak,  delicate  women  there  is  "fti^ti  to  U 
seen  a  transient  ptosis,  particularly  in  the  morning. 

Among  the  most  important  of  the  symptoms  of  the  third-nerve  ni 
are  those  which  relate  to  the  ciliar)'  muscle  and  iris. 

Cycloplegia,  paralysis  of  the  ciliary  muscle,  causes  loss  of  ihv  p 
accommodation.     Distant  vision  is  clear,  but  near  objects  can  not  \m  |>i 
erly  seen.    In  consequence  the  vision  is  indistinct,  but  can  l>e  restored  >it  tip* 
use  of  convex  glasses.     This  may  occur  in  one  or  in  both  eyes ;  in  the  Ui 
case  it  m  usually  associated  with  disease  in  the  nuclei  of  the  nerve.    C; 
plegia  is  an  early  and  frequent  symptom  in  diphtheritic  paralyBis  and 
also  in  tabes. 

Iridoplegia,  or  paralysis  of  the  iris,  occurs  in  three  forms  (Gow«*r*), 

(a)  Accommodation  iridoplegta.  in  which  the  pupil  d<)es  not  diminid  la 
size  during  the  act  of  accommodation.  To  test  for  this  the  patient  ^bcHild 
look  first  at  a  distant  and  then  at  a  near  object  in  the  same  line  of  %nsioiL 

(6)  Refiex  Iridopfegiu. — ^The  path  for  the  iris  reflex  is  along  the  opdr 
nerve  and  tract  to  its  termination,  then  to  the  nucleus  of  the  tkinl  wfK 
and  along  the  trunk  of  this  nen^e  to  the  ciliar}'  ganglion,  and  %o  tiitm^ 
the  ciliary  nerves  to  the  eyes,  Eacli  eye  should  be  tested  separately,  the  9A/f 
one  being  covered.  The  patient  should  look  at  a  distant  object  in  a  dark  fart 
of  the  room ;  then  a  light  is  brought  suddenly  in  front  of  the  eye  at  a  d*- 
tance  of  three  or  four  feet^  so  as  to  avoid  the  effect  of  aceommodaticxD.  I^v 
of  this  iris  reflex  with  retention  of  the  accommodation  contraction  la  kmivs 
as  the  Argyll  Bobertson  pupil. 

(e)  Loss  of  the  Skin  Reflex. — If  the  skin  of  the  neck  i«  pinched  or  pridprf 
the  pupil  dilates  reflexly,  the  afferent  impulses  being  conveyed  along 
vical  s^Tu pathetic.     Erb  pointed  out  that  this  skin  reflex  10  lost 
association  with  the  reflex  contraction,  but  the  two  are  not  necemmiHf 
joined.     In  iridoplcgia  the  pupils  are  often  small,  particularly  in  spaui 
ease,  as  in  the  characteristic  small  pupils  of  tabes — spinal  mjroda*     Irid^ 
plegia  may  coexist  mth  a  pupil  of  medium  size. 

Inequality  of  the  pupils — anisocoria — is  not  infrequent  in  progTe»iTe  fNif- 
sis  and  in  tabes.     It  may  also  occur  in  perfectly  healthy  individuab, 

Spasm, — Occasionally  in  meningitis  and  in  hvsteria  there  i*  t^pagm  <if 
muscles  supplied  by  the  third  nerve,  particularly  the  internal  rectus  and 
levator  palpebne.     The  clonic  rhythmical  spasm  of  the  eye  mu> 
as  nystagmus,  in  which  there  is  usually  a  bilateral,  rhythmicu 
movement  of  the  eyeballs.     The  condition  is  met  with  in  many  copffflitJ 
and  acquired  brain  lesions,  in  albinism,  and  sometimes  in  aial^minery. 

Fourth  Ncnre  {Nervus  trochlearu). — ^This  suppliee  the  superiivr  Mvftt 
muBcIe.  In  its  course  around  the  outer  surface  of  the  cxvm  and  in  i&  ja^ 
sage  into  the  orbit  it  is  liable  to  be  compresj^itHl  by  tumors,  by  axiettrMm,  ^r  a 
the  exudation  of  basilar  meningitis.     Its  nudeua  in  the  npper  part  af  Ihi 
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fourth  ventricle  may  be  involved  by  tumors  or  undergo  degeneration  with  the 
other  ocidar  nuclei.  The  superior  oblique  muscle  acts  in  such  a  way  as  to  direct 
the  eyeball  downward  and  rotate  it  slightly.  The  paralysis  causes  defective 
downward  and  inward  movement,  often  too  slight  to  be  noticed.  The  head  is 
inclined  somewhat  forward  and  toward  the  sound  side,  and  there  is  double 
vision  when  the  patient  looks  down. 

Sixth  Nerve  (Nervus  abducens), — This  nerve  emerges  at  the  junction  of 
the  pons  and  medulla,  then,  passing  forward,  it  enters  the  orbit  and  supplies 
the  external  rectus  muscle.  Owing  to  its  long  course  and  exposed  position  it 
is  more  commonly  injured  than  any  other  cranial  nerve.  It  is  aflPected  by 
meningitis  at  the  base,  by  gummata  or  other  tumors,  and  sometimes  by  cold. 
There  is  internal  strabismus,  and  the  ej^e  can  not  be  turned  outward.  Diplopia 
occurs  on  looking  toward  the  paralyzed  side. 

*'When  the  nucleus  is  aflPected  there  is,  in  addition  to  paralysis  of  the 
external  rectus,  inability  of  the  internal  rectus  of  the  opposite  eye  to  turn  that 
eye  inward.  As  a  consequence  of  this  the  axes  of  the  eyes  are  kept  parallel, 
and  both  are  conjugately  deviated  to  the  opposite  side,  away  from  the  side 
of  lesion.  The  reason  of  this  is  that  the  nucleus  of  the  sixth  nerve  sends 
fibres  up  in  the  pons  to  that  part  of  the  nucleus  of  the  opposite  third  nerve 
which  supplies  the  internal  rectus.  We  thus  have  paralysis  of  the  internal 
rectus  without  the  nucleus  of  the  third  nerve  being  involved,  owing  to  its 
receiving  its  nervous  impulses  for  parallel  movement  from  the  sixth  nucleus 
of  the  opposite  side.  As  the  sixth  nucleus  is  in  such  proximity  to  the  facial 
nerve  in  the  substance  of  the  pons,  it  is  frequently  found  that  the  whole  of 
the  face  on  the  same  side  is  paralyzed,  and  gives  the  electrical  reaction  of 
degeneration,  so  that  with  a  lesion  of  the  left  sixth  nucleus  there  is  conjugate 
deviation  of  both  eyes  to  the  right — ^i.  e.,  paralysis  of  the  left  external  and  the 
right  internal  rectus,  and  sometimes  complete  paralysis  of  the  left  side  of  the 
face"  (Beevor). 

General  Features  of  Paralysis  of  the  Motor  Nerves  of  the  Eye. — Gowers 
divides  them  into  five  groups: 

(a)  Limitation  of  Movement. — Thus,  in  paralysis  of  the  external  rectus, 
the  eyeball  can  not  be  moved  outward.  When  the  paralysis  is  incomplete 
the  movement  is  deficient  in  proportion  to  the  degree  of  the  palsy. 

(6)  Strabismus, — The  axes  of  the  eyes  do  not  correspond.  Thus,  paral- 
ysis of  the  internal  rectus  causes  a  divergent  squint;  of  the  external  rectus, 
a  convergent  squint.  At  first  this  is  evident  only  when  the  eyes  are  moved 
in  the  direction  of  the  action  of  the  weak  muscle,  but  may  become  con- 
stant by  the  contraction  of  the  opposing  muscle.  The  deviation  of  the  axis 
of  the  aflPected  eye  from  parallelism  with  the  other  is  called  the  primary 
deviation. 

(c)  Secondary  Deviation, — If,  while  the  patient  is  looking  at  an  object, 
the  sound  eye  is  covered,  so  that  he  fixes  the  object  looked  at  with  the  aflPected 
eye  only,  the  sound  eye  is  moved  still  further  in  the  same  direction— -e.  g., 
outward,  when  there  is  paralysis  of  the  opposite  internal  rectus.  This  is  known 
as  secondary  deviation.  It  depends  upon  the  fact  that,  if  two  muscles  are 
acting  together,  when  one  is  weak  and  an  eflPort  is  made  to  contract  it,  the 
increased  eflPort — innervation — acts  powerfully  upon  the  other  muscle,  causing 
an  increased  contraction. 
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(d)  Erroneous  Projection, — "We  judge  of  the  relation  of  external  ob- 
jects to  each  other  by  the  relation  of  their  images  on  the  retina;  but  we  judge 
of  their  relation  to  our  own  body  by  the  position  of  the  eyeball  as  indicated 
to  us  by  the  innervation  we  give  to  the  ocular  muscles"  (Growers).  With 
the  eyes  at  rest  in  the  mid-position,  an  object  at  which  we  are  looking  it 
directly  opposite  our  face.  Turning  the  eyes  to  one  side,  we  recognize  that 
object  in  the  middle  of  the  field  or  to  the  side  of  this  former  position.  We 
estimate  the  degree  by  the  amount  of  movement  of  the  eyes,  and  wh^  the 
object  moves  and  we  follow  it  we  judge  of  its  position  by  the  amount  of  more- 
ment  of  the  eyeballs.  When  one  ocular  muscle  is  weak,  the  increased  inner- 
vation gives  the  impression  of  a  greater  movement  of  the  eye  than  has  retllj 
taken  place.  The  mind,  at  the  same  time,  receives  the  idea  that  the  object  is 
further  on  one  side  than  it  really  is,  and  in  an  attempt  to  touch  it  the  finger 
may  go  beyond  it.  As  the  equilibrium  of  the  body  is  in  a  large  part  rniin- 
tained  by  a  knowledge  of  the  relation  of  external  objects  to  it  obtained  by  the 
action  of  the  eye  muscles,  this  erroneous  projection  resulting  from  paraljsii 
disturbs  the  harmony  of  these  visual  impressions  and  may  lead  to  giddineai— 
ocular  vertigo. 

(e)  Double  Vision. — ^This  is  one  of  the  most  disturbing  features  of  paril- 
ysis  of  the  eye  muscles.  The  visual  axes  do  not  correspond,  so  that  tbieie  ii 
a  double  image — diplopia.  That  seen  by  the  soimd  eye  is  termed  the  trae 
image;  that  by  the  paralyzed  eye,  the  false.  In  simple  or  homonymoni 
diplopia  the  false  image  is  "  on  the  same  side  of  the  other  as  the  eye  by  whid 
it  is  seen."  In  crossed  diplopia  it  is  on  the  other  side.  In  convergent  squint 
the  diplopia  is  simple ;  in  divergent  it  is  crossed. 

Ophthalmoplegia. — Under  this  term  is  described  a  chronic  progieasiTe 
paralysis  of  the  ocular  muscles.  Two  forms  are  recognized— ophthalmopiegii 
ea^erna  and  ophthalmoplegia  interna.  The  conditions  may  occur  sepanteij 
or  together  and  are  described  by  Gowers  under  nuclear  ocular  palsy. 

Ophthalmoplegia  externa. — The  condition  is  one  of  more  or  less  com- 
plete palsy  of  the  external  muscles  of  the  eyeball,  due  usually  to  a  slow  degen- 
eration in  the  nuclei  of  the  nerves,  but  sometimes  to  pressure  of  tumors  or  to 
basilar  meningitis.  It  is  often,  but  not  necessarily,  associated  with  ophthal- 
moplegia interna.  Siemerling,  in  it  monograph  on  the  subject,  states  that  6! 
cases  are  on  record.  In  only  11  of  these  could  syphilis  be  positively  deter- 
mined. The  levator  muscles  of  the  eyelids  and  the  superior  recti  are  first 
involved,  and  gradually  the  other  muscles,  so  that  the  eyeballs  are  fixed  tnd 
the  eyelids  droop.  There  is  sometimes  slight  protrusion  of  the  eyeballs.  The 
disease  is  essentially  chronic  and  may  last  for  many  years.  It  is  found  par- 
ticularly in  association  with  general  paralysis,  locomotor  ataxia,  and  in  pro- 
gressive muscular  atrophy.  Mental  disorders  were  present  in  11  of  the  6! 
cases.  With  it  may  be  associated  atrophy  of  the  optic  nerve  and  affections  of 
other  cerebral  nerves.  Occasionally,  as  noted  by  Bristowe,  it  may  be  func- 
tional. 

Ophthalmoplegia  interna. — Jonathan  Hutchinson  applied  this  term  to 
a  progressive  paralysis  of  the  internal  ocular  muscles,  causing  loss  of  pupil- 
lary action  and  the  power  of  accommodation.  \Mien  the  internal  and  ex- 
ternal muscles  are  involved  the  affection  is  known  as  total  ophthalmc^efcu, 
and  in  a  majority  of  the  cases  the  two  conditions  are  associated.     In  some 
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instances  the  internal  form  may  depend  upon  disease  of  the  ciliary  gan- 
glion. 

While^  as  a  rule,  opthalmoplegia  is  a  chronic  process,  there  is  an  acute 
form  associated  with  haemorrhagic  softening  of  the  nuclei  of  the  ocular  mus- 
cles. There  is  usually  marked  cerebral  disturbance.  It  was  to  this  form  that 
Wernicke  gave  the  name  poliencephalitis  superior. 

Treatment  of  Ocular  Palsies. — It  is  important  to  ascertain,  if  possible, 
the  cause.  The  forms  associated  with  locomotor  ataxia  are  obstinate,  and 
resist  treatment.  Occasionally,  however,  a  palsy,  complete  or  partial,  may 
pass  away  spontaneously.  The  group  of  cases  associated  with  chronic  degen- 
erative changes,  as  in  progressive  paresis  and  bulbar  paralysis,  is  little  aflPected 
by  treatment.  On  the  other  hand,  in  syphilitic  cases,  mercury  and  iodide  of 
potassium  are  indicated  and  are  often  beneficial.  Arsenic  and  strychnia,  the 
latter  hypodermically,  may  be  employed.  In  any  case  in  which  the  onset  is 
acute,  with  pain,  hot  fomentations  and  counter-irritation  or  leeches  applied 
to  the  temple  give  relief.  The  direct  treatment  by  electricity  has  been  exten- 
sively employed,  but  probably  without  any  special  effect.  The  diplopia  may 
be  relieved  by  the  use  of  prisms,  or  it  may  be  necessary  to  cover  the  affected  eye 
with  an  opaque  glass. 

Fifth  Nerve  (Nervus  trigeminiLs) . 

Paralysis  may  result  from:  (a)  Disease  of  the  pons,  particularly  haemor- 
rhage or  patches  of  sclerosis.  (6)  Injury  or  disease  at  the  base  of  the  brain. 
Fracture  rarely  involves  the  nerve;  on  the  other  hand,  meningitis,  acute  or 
chronic,  and  caries  of  the  bone  are  not  uncommon  causes,  (c)  The  branches 
may  be  aflfected  as  they  pass  out — the  first  division  by  tumors  pressing  on  the 
cavernous  sinus  or  by  aneurism;  the  second  atlid  third  divisions  by  growths 
which  invade  the  spheno-maxillary  fossa,  (d)  Primary  neuritis,  which 
is  rare. 

Symptoms. — (a)  Sensory  Portion. — Disease  of  the  fifth  nerve  may  cause 
loss  of  sensation  in  the  parts  supplied,  including  the  half  of  the  face,  the  cor- 
responding side  of  the  head,  the  conjunctiva,  the  mucosa  of  the  lips,  tongue, 
hard  and  soft  palate,  and  of  the  nose  of  the  same  side.  The  anaesthesia  may 
be  preceded  by  tingling  or  pain.  The  muscles  of  the  face  are  also  insensible 
and  the  movements  may  be  slower.  The  sense  of  smell  is  interfered  with, 
owing  to  dryness  of  the  mucous  membrane.  There  may  be  disturbance  of 
the  sense  of  taste.  The  salivary,  lachrymal,  and  buccal  secretions  may  be 
lessened,  and  the  teeth  may  become  loose.  Unless  properly  guarded  from 
injury  an  ulcerative  inflammation  of  the  eye  may  follow.  This  was  formerly 
supposed  to  be  due  to  nutritional  changes  from  paralysis  of  so-called  trophic 
nerve  fibres.  This  idea  has  of  late  years  been  overthrown  by  the  large  number 
of  cases  in  which  the  Gasserian  ganglion  has  been  removed  for  obstinate 
neuralgia  without  consequent  inflammation  of  the  eye.  Herpes  may  develop 
in  the  region  supplied  by  the  nerve,  usually  the  upper  branch,  and  is  asso- 
ciated with  much  pain,  which  may  be  peculiarly  enduring,  lasting  for 
months  or  years  (Gowers).  In  herpes  zoster  with  the  neuritis  there  may  be 
slight  enlargement  of  the  cervical  glands.  (See  under  Neuralgia  for  Tic 
Douloureux.) 


1018 


DISEASES  OF  THE  NERVODS  SYSTESL 


(b)  MoTOB  PoRTiox. — The  inability  to  use  the  musclee  of  masticatioci 
the  affected  side  is  the  distinguishing  feature  of  paralysis  of  thi*  portioa  of 
the  nerve.  It  is  recognized  by  placing  the  finger  on  the  masaetcr  mod  ti»- 
poral  muscles,  and,  when  the  patient  closes  the  jaw,  the  feebleneass  of  tb«r 
contraction  is  noted.  If  paralyzed,  the  external  pter}-goid  can  not  tnone  tkt 
jaw  toward  the  unaffected  side;  and  when  depressed,  the  jaw  deviates  to  ibe 
paralyzed  side.  The  motor  paralysis  of  the  fifth  nerve  is  almost  tnvariab^T  i 
result  of  involvement  of  the  nerve  after  it  has  left  the  nucleus.  Cases*  howi'i 
have  bei'U  associated  with  cortical  lesions.  The  cortical  motor  centre  for 
trigeminus,  or  for  movements  effecting  closure  of  the  jaw,  lies  ^  it 
movements  of  the  face  at  the  lower  part  of  the  anterior  central  <  •              nn. 

Spasm  of  the  MtiscJes  of  Masiicatlon, — Trismus,  the  maBticatory  sjmm 
of  Romberg,  may  lie  tonic  or  clonic,  and  is  either  an  associated  phenaro^-wa 
in  general  convulsions  or,  more  rarely,  an  independent  affection,  !n  fhi*  tniiv 
form  the  jaws  ore  kept  close  together — lock-jaw — or  can  be  sepn: 

a  short  space.     The  muscles  of  mastication  can  be  seen  in  coi.:.^^ i.  . 

felt  to  be  hard ;  the  spasm  is  often  pain  fid.     This  tonic  contmcttuo  xi 
early  symptom  in  tetanus,  and  is  somt^timcs  seen  in  tetany.     A  form  of 
tonic  spasm  occurs  in  hysteria.    Occasionally  trismus  follows  expcMiure  to 
and  is  said  to  be  due  to  reflex  irritation  from  the  teeth,  the  mouth,  or  can© 
of  the  jaw.     It  may  also  be  a  symptom  of  organic  dise&^  due  to  irritaDioQ 
near  the  motor  nucleus  of  the  fifth  nerve. 

Clonic  spasm  of  the  muscles  supplied  by  the  fiith  occurs  in  tl>e  form  «f 
rapidly  repeated  contractions,  as  in  **  chattering  teeth."  This  is  rarp  apirt 
from  general  conditions^  though  cases  are  on  record,  usually  in  women  liti 
in  life,  in  whom  this  isolated  clonic  spasm  of  the  mu^les  of  the  jaw  hm  hm 
found.  In  another  form  of  clonic  spasm  sometimes  seen  in  chorea,  Ibareift 
forcible  single  contractions,  Gowers  mentions  an  instance  of  its  occurreDtiU 
an  isolated  affection. 

(c)  Gustatory. — Complete  or  partial  loss  of  the  senae  of  taste  owrtkf 
anterior  two-thirds  of  the  tongue  has  heen  supposed  by  some  to  f  "  ' 
of  the  fifth  nerve.    There  are  two  views  concerning  the  course  of  ; 

carry  gustatory  impulse  from  this  part  of  the  tongue.  Acconitng  tn  9smt 
they  take  a  devious  path,  passing  with  the  chorda  tympani  to  the  genlciiIiU 
ganglion,  thence  by  the  great  superficial  petrosal  nerve  to  Mec*kcr6  gangtita 
and  this  they  leave  to  reach  the  maxillary  nerve,  which  they  follow  through  ik 
trigeminal  ner\e  to  the  brain.  A  study  of  clinical  cases  of  diM-ram*  of  the  Sfrt 
nerve  has  led  to  this  view.  It  seems  more  probable,  however^  from  the  firt 
that  a  large  number  of  the  trigeminal  neurectomies  are  not  followed  br  \cm  •</ 
taste,  tlmt  the  fibres  pass  to  the  brain  directly  from  the  genictilate  gmi^iBC 
by  the  nervus  intermedius  of  Wrisberg.  Possibly  there  may  be  iiton*  than  <« 
ct>urse  for  these  fibres. 

The  diagnosis  of  disease  of  the  trifacial  nerve  is  rarely  difliealt.  It  na^ 
tie  remembereil  that  the  preliminan'  pain  and  hjk'ppnEsthessia  are  •omeliiiMi 
mistaken  for  ordinary  neuralgia.  The  loss  of  sensation  and  tlie  pabr  of  tki 
muscles  of  mastication  arc  readily  determined. 

Treatment. — When  the  pain  is  severe  morphia  may  be  requtrcMl  and 
applications  are  useful.  If  there  is  a  suspicion  of  syphilis^  appropriate 
ment  should  be  given.     Faradization  is  sometimes  beneficial* 


T  i 


DISEASES  OF  THE  PERIPHERAL  NERVES.  1019 

Facial  Nerve. 

Paralysis  (Bell's  Palsy), — The  facial  or  seventh  may  be  paralyzed  by  (1) 
lesions  of  the  cortex — supranuclear  palsy;  (2)  lesions  of  the  nucleus  itself; 
or  (3)  involvement  of  the  nerve  trunk  in  its  tortuous  course  within  the  pons 
and  through  the  wall  of  the  skull. 

1.  Supranuclear  paralysis,  due  to  lesion  of  the  cortex  or  of  the  facial  fibres 
in  the  corona  radiata  or  internal  capsule,  is,  as  a  rule,  associated  with  hemi- 
plegia. It  may  be  caused  by  tumors,  abscess,  chronic  inflammation,  or  soften- 
ing in  the  cortex  or  in  the  region  of  the  internal  capsule.  It  is  distinguished 
from  the  peripheral  form  by .  well-marked  characters — the  persistence  of  the 
normal  electrical  excitability  of  both  nerves  and  muscles  and  the  frequent 
absence  of  involvement  of  the  upper  branches  of  the  nerve,  so  that  the  orbicu- 
laris palpebrarum,  frontalis,  and  corrugator  muscles  are  spared.  In  rare 
instances  these  muscles  are  paralyzed.  In  this  form  the  voluntary  movements 
are  more  impaired  than  the  emotional.  Isolated  paralysis — ^monoplegia 
facialis— due  to  involvement  of  the  cortex  or  of  the  fibres  in  their  path  to 
the  nucleus,  is  upcommon.  In  the  great  majority  of  cases  supranuclear  facial 
paralysis  is  part  of  a  hemiplegia.  Paralysis  is  on  the  same  side  as  that  of  the 
arm  and  leg  because  the  facial  muscles  bear  precisely  the  same  relation  to  the 
cortex  as  the  spinal  muscles.  The  nuclei  of  origin  on  either  side  of  the  middle 
line  in  the  medulla  are  united  by  decussating  fibres  with  the  cortical  centre 
on  the  opposite  side  (see  Fig.  9).  A  few  fibres  reach  the  nucleus  from  the 
cerebral  cortex  of  the  same  side  (Melius,  Hoche),  and  this  imcrossed  path 
may  innervate  the  upper  facial  muscles  (Bruce). 

2.  The  nuclear  paralysis  caused  by  lesions  of  the  nerve-centres  in  the 
medulla  is  not  common  alone ;  but  is  seen  occasionally  in  tumors,  chronic  sof t- 
jening,  and  haemorrhage.  We  have  had  one  instance  of  its  involvement  in 
anterior  polio-myelitis.  In  diphtheria  this  centre  may  also  be  involved.  The 
symptoms  are  practically  similar  to  those  of  an  affection  of  the  nerve  fibre 
itself — infranuclear  paralysis. 

3.  Involvement  of  the  Nerve  Trunk, — Paralysis  may  result  from : 

(a)  Involvement  t)f  the  nerve  as  it  passes  through  the  pons — that  is,  be- 
tween its  nucleus  in  the  floor  of  the  fourth  ventricle  and  the  point  of  emer- 
gence in  the  postero-lateral  aspect  of  the  pons.  The  specially  interesting 
feature  in  connection  with  involvement  of  this  part  is  the  production  of  what 
is  called  alternating  or  crossed  paralysis,  the  face  being  involved  on  the  same 
side  as  the  lesion,  and  the  arm  and  leg  on  the  opposite  side,  since  the  motor 
path  is  involved  above  the  point  of  decussation  in  the  medulla  (Fig.  9).  This 
occurs  only  when  the  lesion  is  in  the  lower  section  of  the  pons.  A  lesion  in 
the  upper  half  of  the  pons  involves  the  fibres  not  of  the  outgoing  nerve  on  the 
same  side,  but  of  the  fibres  from  the  hemispheres  before  they  have  crossed  to 
the  nucleus  of  the  opposite  side.  In  this  case  there  would  of  course  be,  as 
in  hemiplegia,  paralysis  of  the  face  and  limbs  on  the  side  opposite  to  the 
lesion.  The  palsy,  too,  would  resemble  the  cerebral  form,  involving  only  the 
lower  fibres  of  the  facial  nerve. 

(b)  The  nerve  may  be  involved  at  its  point  of  emergence  by  tumors,  par- 
ticularly by  the  cerebello-pontine  growths,  by  gummata,  meningitis,  or  occa- 
sionally it  may  be  injured  in  fracture  of  the  base. 
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(c)  In  passing  through  the  Fallopian  canal  the  nerve  msj  be  invotqi 
in  disease  of  the  ear,  particularly  by  caries  of  the  bone  in  otitis  media, 
is  a  common  cause  in  children,     I  have  seen  two  instances  follow  otiti 
puerperal  fever. 

(d)  As  the  nerve  emerges  from  the  styloid  foramen  it  is  exposed  ._  _ 
juries  and  blows  which  not  infrequently  cause  paralysis.  The  fibres  may  tl 
cut  in  the  removal  of  tumors  in  this  region,  or  the  paralysis  may  be  ctuaed  by 
pressure  of  the  forceps  in  an  instrumental  deliver}'. 

(e)  Exposure  to  cold  is  the  most  common  cause  of  facial  paralysis 
palsy),  inducing  a  neuritis  of  the  ner\^e  within  the  Fallopian  canal. 

(/)   Syphilis  is  not  an  infrequent  cause,  and  the  paralysis  mar 
early  with  the  secondary  s\Tnptoms. 

(g)  It  may  occur  in  association  with  herpes. 

Facial  diphgia  is  a  rare  condition  occasionally  found  in  affectiotns  at  Aj 
base  of  the  brain,  lesions  in  the  pons,  simultaneous  involvement  of  the  ' 
in  ear-disease,  and  in  diphtheritic  paralysis.     Disease  of  the  nuclei  or  1 
metrical  involvement  of  the  cortex  might  also  produce  it.     It  may 
a  congenital  affection.    H.  JL  Thomas  has  described  two  cases  in  one  fa 

Symptoms.— In  the  peripheral  facial  paralysis  ail  the  branches 
nerve  are  involved.  The  face  on  the  affected  side  is  immobile  and  can  i 
be  moved  at  will  nor  participate  in  any  emotional  movements.  The 
smooth  and  the  wrinkles  are  effaced,  a  point  particularly  noticeable 
forehead  of  elderl}''  persons.  The  eye  can  not  be  closed,  the  lower  lid  i 
and  the  eye  waters.  On  the  affected  side  the  angle  of  the  month  is 
and  in  drinking  the  lips  are  not  kept  in  close  apposition  to  the  glass, » tii 
the  liquid  is  apt  to  run  out.  In  smiling  or  laughing  the  contrast 
striking,  as  the  atTected  side  does  not  move,  which  gives  a  curious 
appearance  to  the  two  sides  of  the  face.  The  eye  can  not  be  closed 
the  forehead  be  UTinkled.  In  long-standing  cases,  when  the  reftctiofi  4 
degeneration  is  present,  if  the  patient  tries  to  close  the  eyes  whilt  toakil^ 
fixedly  at  an  object  the  lids  on  the  sound  side  close  firmly,  but  on  the  pvai^ 
side  there  is  only  a  slight  inhibitory  droop  of  the  upper  lid.  and  the  ml 
turned  upward  and  outward  by  the  inferior  oblique.  On  asking  the  pilM 
to  show  his  upper  teeth,  the  angle  of  the  mouth  is  not  raised.  In  aD 
movements  the  face  is  drai^Ti  to  the  sound  side  by  the  action  of  the  mil 
Speaking  may  be  slightly  interfered  with,  owing  to  the  imperfectiao 
formation  of  the  labial  sounds.  Whistling  can  not  be  performed.  In 
ing  the  food,  owing  to  the  paralysis  of  the  buccinator,  particles  collect  on  Hi 
atfected  side.  The  paralysis  of  the  nasal  muscles  is  seen  on  asking  Ute[ 
to  sniff.  Owing  to  the  fact  that  the  lips  are  drawn  to  the  sound  vA^  I 
tongue,  when  protruded,  looks  as  if  it  were  pushed  to  the  paralvz^d  xMfejl 
on  taking  its  position  from  the  incisor  teeth,  it  will  be  found  to  be  in  tlv( 
die  line.  The  reflex  movements  are  lost  in  this  peripheral  form.  It  B  i 
stated  that  the  palate  is  partially  paralyzed  on  the  same  side  and  tfcitl 
uvula  deviates.  Both  Gowers  and  Hughlings  Jackson  deny  the  extHove  rf 
this  involvement  in  the  great  majority  of  cases,  and  Horsley  and  Brrtor  hft 
eho^Ti  that  these  parts  are  innervated  by  the  accessory  nenre  to  the  tafOi* 

When  the  nerve  is  involved  within  tlie  canal  between  the  gmn  tad  4i 
origin  of  the  chorda  tympani,  the  sense  of  taste  is  lost  in  the  antenor  pet ' 
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the  tongue  on  the  affected  side.  When  the  nerve  is  damaged  outside  the  skull 
the  sense  of  taste  is  imaffected.  Hearing  is  often  impaired  in  facial  paralysis, 
most  commonly  by  preceding  ear-disease.  The  paralysis  of  the  stapedius 
muscle  may  lead  to  increased  sensitiveness  to  musical  notes.  Herpes  is  some- 
times associated  with  facial  paralysis.  Pain  is  not  common,  but  there  may 
be  neuralgia  about  the  ear.     The  face  on  the  affected  side  may  be  swollen. 

The  electrical  reactions,  which  are  those  of  a  peripheral  palsy,  have  con- 
siderable importance  from  a  prognostic  standpoint.  Erb's  rules  are  as  fol- 
lows :  If  there  is  no  change,  either  f aradic  or  galvanic,  the  prognosis  is  good 
and  recovery  takes  place  in  from  fourteen  to  twenty  days.  If  the  faradic 
and  galvanic  excitability  of  the  nerve  is  only  lessened  and  that  of  the  muscle 
increased  to  the  galvanic  current  and  the  contraction  formula  altered  (the 
contraction  sluggish  AC>KC),  the  outlook  is  relatively  good  and  recovery 
will  probably  take  place  in  from  four  to  six  weeks ;  occasionally  in  from  eight 
to  ten.  When  the  reaction  of  degeneration  is  present — ^that  is,  if  the  faradic 
and  galvanic  excitability  of  the  nerves  and  the  faradic  excitability  of  the  mus- 
cles are  lost  and  the  galvanic  excitability  of  the  muscle  is  quantitatively  in- 
creased and  qualitatively  changed,  and  if  the  mechanical  excitability  is  altered 
— ^the  prognosis  is  relatively  unfavorable  and  the  recovery  may  not  occur  for 
two,  six,  eight,  or  even  fifteen  months. 

Course. — The  course  of  facial  paralysis  is  usually  favorable.  The  onset 
in  the  form  following  cold  is  very  rapid,  developing  perhaps  within  twenty- 
four  hours,  but  rarely  is  the  paralysis  permanent.  Eecurring  attacks  have 
been  described;  Sinkler  mentions  five.  On  the  other  hand,  in  the  paralysis 
from  injury,  as  by  a  blow  on  the  mastoid  process,  the  condition  may  remain. 
When  permanent,  the  muscles  are  entirely  toneless.  In  some  instaiices  con- 
tracture develops  as  the  volimtary  power  returns,  and  the  natural  folds  and  the 
wrinkles  on  the  affected  side  may  be  deepened,  so  that  on  looking  at  the  face 
one  at  first  may  have  the  impression  that  the  affected  side  is  the  sound  one. 
This  is  corrected  at  once  on  asking  the  patient  to  smile,  when  it  is  seen  which 
side  of  the  face  has  the  most  active  movement.  Aretaeus  noted  the  difficulty 
sometimes  experienced  in  determining  which  side  was  affected  until  the  patient 
spoke  or  laughed. 

The  diagnosis  of  facial  paralysis  is  usually  easy.  The  distinction  between 
the  peripheral  and  central  form  is  based  on  facts  already  mentioned. 

Treatment. — In  the  cases  which  result  from  cold  and  are  probably  due 
to  neuritis  within  the  bony  canal,  hot  applications  first  should  be  made ;  sub- 
sequently the  thermo-cautery  may  be  used  lightly  at  intervals  of  a  day  or  two 
over  the  mastoid  process,  or  small  blisters  applied.  If  the  ear  is  diseased, 
free  discharge  for  tiie  secretion  should  be  obtained.  The  galvanic  current  may 
be  employed  to  keep  up  the  nutrition  of  the  muscles.  The  positive  pole  should 
be  placed  behind  the  ear,  the  negative  one  along  the  zygomatic  and  other  mus- 
cles. The  application  can  be  made  daily  for  a  quarter  of  an  hour  and  the 
patient  can  readily  be  taught  to  make  it  himself  before  the  looking-glass. 
Massage  of  the  muscles  of  the  face  is  also  useful.  A  course  of  iodide  of  potas- 
sium may  be  given  even  when  there  is  no  indication  of  syphilis. 

In  those  cases  in  which  the  nerve  has  been  destroyed  by  an  injury,  during 
an  operation  or  from  disease,  and  when  there  has  been  no  evidence  of  return- 
ing function  after  keeping  up  the  electric  treatment  for  a  few  months,  a  nerve 
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anastomosis  should  he  performed.  For  this  purpose  either  the  ^inal  tcm^ 
gory  or  the  hypoglossal  nerve  may  be  used.  Though  the  normal  cooditioiii 
may  ne\^er  be  completely  regained,  after  such  an  0|>cratiou,  the  motor  jww*^ 
will  be  largely  restoreti  to  the  paralyzed  muscles  and  the  obtni*)ive  defomiitj 
greatly  lesi^ened.  This  procedure,  based  on  the  results  of  physiological  e&pcfi- 
mentation,  makes  one  of  the  most  striking  of  modem  operations. 

Spasm. — The  spasm  may  be  limited  to  a  few  or  involve  all  the  maicki 
innervated  by  the  facial  nerve,  and  may  be  imilateral  or  bilateral. 

It  is  known  also  by  the  name  of  mimic  spasm  or  of  con\iilsive  tic  Sn* 
eral  different  affections  are  usually  eonsideretl  under  the  name  of  faml  or 
mimic  spasm,  but  we  shall  here  speak  only  of  the  simple  spasm  of  the  f*Gil 
muscles,  either  primary  or  following  paralysis,  and  shall  not  include  the  otm 
of  habit  spasm  in  children,  or  the  tic  convulsif  of  the  French. 

Gowera  recognizes  two  classes — one  in  wliich  there  is  an  organic  Icfioa. 
and  an  idiopathic  form.  It  is  thought  to  be  due  also  to  reflex  causae  mi 
as  the  irritation  from  carious  teeth  or  the  presence  of  intestinal  wonna.  TV 
disease  usually  occurs  in  adults,  whereas  the  habit  spasm  and  th**  tui  etmmUa/ 
of  the  French,  often  confounded  with  it,  are  most  common  in  * 
mimic  spasm  occasionally  comes  on  in  childhood  and  persists.     ^  ^ 

a  school-mate,  the  affection  was  marked  as  early  ajs  the  eleventh  or  twelfth ; 
and  still  continues.    Wien  the  result  of  organic  disease*  there  has  asuaUj  I 
a  legion  of  the  centre  in  the  cortex,  as  in  the  case  reported  by  Berkkj^  < 
pressure  on  the  nerve  at  the  base  of  the  brain  by  aneurism  or  tumor. 

Symptoms. — The  spasm  may  involve  only  the  muscles  around  the  < 
blepharospasm — in  which  case  there  is  constant,  rapid,  quick  action  of 
orbicularis  palpebrarum,  which,  in  association  with  photophobia,  maj  be  I 
in  character.    More  commonly  the  spasm  affects  the  lateral  facial  mtiitdc»i 
those  of  the  eye,  and  there  is  constant  twitching  of  the  side  of  the  face 
partial  closure  of  the  eye.     The  frontalis  is  rarely  involved-     In  aggnf 
cases  the  depressors  of  the  angle  of  the  mouth,  the  levator  mentis  ai^  1 
platysma  myoides  are  affected.    This  spasm  is  confined  to  one  side  of 
in  a  majority  of  cases,  though  it  may  extend  and  become  bilateraLi 
increased  by  emotional  causes  and  by  voluntary  movements  of  the  faca. 
a  rule,  it  is  painless,  but  there  may  be  tender  points  over  the  course  of  tht  ( 
nerve,  particularly  the  supraorbital  branch.     Tonic  spasm  of  the  facial 
cle  may  follow  paralysis,  and  is  said  to  result  occasionally  from  cold. 

The  outlook  in  facial  spasm  is  always  dubious.  A  majoritjr  a£  Ilia  c»o 
persist  for  years  and  are  incurable. 

TUK-4TMKNT. — Sources  of  irritation  should  be  looked  for  anil  ivmrn^A 
When  a  painful  spot  is  present  over  the  fifth  nerve,  blistenn*;  or  thii  app^'* 
cation  of  the  therrao-cautery  may  relieve  it.  Hypodermic  injectionB  of  at^ft^ 
nia  may  be  tried,  but  are  of  doubtful  benefit.  Weir  Mitchell  recommend*  ik 
freezing  of  the  cheek  for  a  few  minutes  daily  or  every  ^eonnd  dav  with  lit 
spray,  and  this,  in  some  instances,  is  beneficial.    Oftea  the  *  innst^ii: 

the  cases  return,  and  at  every  clinic  may  be  seen  lialf  a  dcMt*j:  „;  irt*  of  fDc^ 
patients  who  have  nm  the  gamut  of  all  measures  without  material  tmiww^ 
ment  Severe  cases  may  require  surgical  interfen^nce.  Thi^ 
divided  near  the  stylomastoid  foramen  and  an  anastomoisia  m..  . 
and  the  spinal  accessory. 
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Auditory  Nerve. 

The  eighth,  known  also  as  portio  mollis  of  the  seventh  pair,  passes  from 
the  ear  through  the  internal  auditory  meatus,  and  in  reality  consists  of  two 
separate  nerves — the  cochlear  and  vestibular  roots.  These  two  roots  have  en- 
tirely different  functions,  and  may  therefore  be  best  considered  separately. 
The  cochlear  nerve  is  the  one  connected  with  the  organ  of  Corti,  and  is  con- 
cerned in  hearing.  The  vestibular  nerve  is  connected  with  the  vestibule  and 
semicircular  canals^  and  has  to  do  with  the  maintenance  of  equilibrium. 

The  Cochlear  Nerve. 

The  cortical  centre  for  hearing  is  in  the  temporo-sphenoidal  lobe.  Primary 
disease  of  the  auditory  nerve  in  its  centre  or  intracranial  course  is  imcommon. 
More  frequently  the  terminal  branches  are  affected  within  the  labyrinth. 

(a)  Affection  of  the  Cortical  Centre. — In  the  monkey,  experiments  indi- 
cate that  the  superior  temporal  gyrus  represents  the  centre  for  hearing.  In 
man  the  cases  of  disease  indicate  that  it  has  the  same  situation,  as  destruction 
of  this  gyrus  on  the  left  side  results  in  word-deafness,  which  may  be  defined 
as  an  inability  to  understand  the  meaning  of  words,  though  they  may  still 
be  heard  as  sounds.  The  central  auditory  path  extending  to  the  cortical  centre 
from  the  terminal  nuclei  of  the  cochlear  nerve  may  be  involved  and  produce 
deafness.  This  may  result  from  involvement  of  the  lateral  lemniscus,  from 
the  presence  of  a  tumor  in  the  corpora  quadrigemina,  especially  if  it  involve 
the  posterior  quadrigeminal  bodies,  from  a  lesion  of  the  internal  geniculate 
body,  or  it  may  be  associated  with  a  lesion  of  the  internal  capsule. 

(6)  Lesions  of  the  nerve  at  the  base  of  the  brain  may  result  from  the 
pressure  of  tumors,  meningitis  (particularly  the  cerebro-spinal  form),  haem- 
orrhage, or  traumatism.  A  primary  degeneration  of  the  nerve  may  occur  in 
locomotor  ataxia.  Primary  disease  of  the  terminal  nuclei  of  the  cochlear  nerve 
(nucleus*  nervi  cochlearis  dorsalis  and  nucleus  nervi  cochlearis  ventralis)  is 
rare.  By  far  the  most  interesting  form  results  from  epidemic  cerebro-spinal 
meningitis,  in  which  the  nerve  is  frequently  involved,  causing  permanent 
deafness.    In  yoimg  children  the  condition  results  in  deaf-mutism. 

(c)  In  a  majority  of  the  cases  associated  with  auditory-nerve  symptoms 
the  lesion  is  in  the  internal  ear,  either  primary  or  the  result  of  extension  of 
disease  of  the  middle  ear.  Two  groups  of  symptoms  may  be  produced — hyper- 
sesthesia  and  irritation,  and  diminished  function  or  nervous  deafness. 

(1)  HypercBsthesia  and  Irritation. — ^This  may  be  due  to  altered  function 
of  the  centre  as  well  as  of  the  nerve  ending.  True  hyperaesthesia — hyperacusis 
— is  a  condition  in  which  sounds,  sometimes  even  those  inaudible  to  other 
persons,  are  heard  with  great  intensity.  It  occurs  in  hysteria  and  occasionally 
in  cerebral  disease.  As  already  mentioned,  in  paralysis  of  the  stapedius  low 
notes  may  be  heard  with  intensity.  In  dysaesthesia,  or  dysacusis,  ordinary 
sounds  cause  an  unpleasant  sensation,  as  commonly  happens  in  connection 
with  headache,  when  ordinary  noises  are  badly  borne. 

Tinnittis  aurium  is  a  term  employed  to  designate  certain  subjective  sensa- 
tions of  ringing,  roaring,  tickling,  and  whirring  noises  in  the  ear.  It  is  a 
very  common  and  often  a  distressing  symptom.     It  is  associated  with  many 
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forms  of  ear-disease  and  may  result  from  pressure  of  wax  on  the  drum.  It  ii 
rare  in  organic  disease  of  the  central  connections  of  the  nerve.  Sudden  in- 
tense stimulation  of  the  nerve  may  cause  it  A  form  not  uncommonly  met 
with  in  medical  practice  is  that  in  which  the  patient  hears  a  continual  hni 
in  the  ear,  and  the  noise  has  a  systolic  intensification,  usually  on  one  side  I 
have  twice  been  consulted  by  physicians  for  this  condition  under  the  bdief 
that  they  had  an  internal  aneurism.  A  systolic  murmur  may  be  heard  oect- 
sionally  on  auscultation.  It  occurs  in  conditions  of  ansemia  and  nenrasthem 
Subjective  noises  in  the  ear  may  precede  an  epileptic  seizure  and  are  sometimei 
present  in  migraine.  In  whatever  form  tinnitus  exists,  though  slight  anl 
often  regarded  as  trivial,  it  occasions  great  annoyance  and  often  mental  dis- 
tress, and  has  even  driven  patients  to  suicide. 

The  diagnosis  is  readily  made;  but  it  is  often  extremely  difficult  to  detw^ 
mine  upon  what  condition  the  tinnitus  depends.  The  relief  of  eonstitudooal 
states,  such  as  ansemia,  neurasthenia,  or  gout,  may  result  in  cure.  A  careful 
local  examination  of  the  ear  should  always  be  made.  One  of  the  most  worn- 
ing  forms  is  the  constant  clicking,  sometimes  audible  many  feet  away  bom 
the  patient,  and  due  probably  to  clonic  spasm  of  the  muscles  connected  vitk 
the  Eustachian  tube  or  of  the  levator  palati.  The  condition  may  persist  for 
years  imchanged,  and  then  disappear  suddenly.  The  pulsating  forms  of  tinni- 
tus, in  which  the  sound  is  like  that  of  a  systolic  bruit,  are  almost  invariiblj 
subjective,  and  it  is  very  rare  to  hear  anything  with  the  stethoscope.  It  ii 
to  be  remembered  that  in  children  there  is  a  systolic  brain  murmur,  best 
heard  over  the  ear,  and  in  some  instances  appreciable  in  the  adult. 

(2)  Diminished  Function  or  Nervous  Deafness. — In  testing  for  nerrow 
deafness,  if  the  timing-fork  can  not  be  heard  when  placed  near  the  mettiu^ 
but  the  vibrations  are  audible  by  placing  the  foot  of  the  tuning-fork  agaimt 
the  temporal  bone,  the  conclusion  may  be  drawn  that  the  deafness  is  not  due 
to  involvement  of  the  nerve.  The  vibrations  are  conveyed  through  the  ten*- 
poral  bone  to  the  cochlea  and  vestibule.  The  watch  may  be  used  for  the  suat 
purpose,  and  if  the  meatus  is  closed  and  the  watch  is  heard  better  ill  contaci 
with  the  mastoid  process  than  when  opposite  the  open  meatus,  the  deafoesi 
is  probably  not  nervous.  Disturbance  of  the  function  of  the  auditory  nerre 
is  not  a  very  frequent  symptom  in  brain-disease,  but  in  all  cases  the  fonctiofi 
of  the  nerve  should  be  carefully  tested. 

The  Vestibular  Nerve. 

The  most  frequent  symptoms  met  with  in  association  with  disease  of  tbf 
vestibular  nerve  and  its  central  connections  are  vertigo,  nystagmus,  and  lo* 
of  coordination  of  the  muscles  of  the  head,  neck,  and  eyes. 

Auditory  Vertigo — ^M6nicrc'8  Disease. — In  1861  M^ni^re,  a  French  pht^ 
sician,  described  an  aflPection  characterized  by  noises  in  the  ear,  vertigo  (whii 
might  be  associated  with  loss  of  consciousness),  vomiting,  and,  in  manr  cas^ 
progressive  loss  of  hearing.  The  following  grouping  of  the  cases  his  be« 
made  by  Parkes  Weber:  (1)  The  apoplectic  form,  due  to  hsemorrhage  intotk 
labyrinth,  as  in  leukaemia,  followed,  as  a  rule,  by  complete  deafness  in  ooe 
or  both  ears.  (2)  The  cases  associated  with  progressive  inflammatorv  diset* 
of  the  labyrinth.     (3)  Associated  with  organic  changes  in  the  auditoiy  nem*. 
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tumors,  sometimes  in  tabe^,  and  in  eases  of  aural  vertigo  associated  with 
facial  paralysis  on  one  side.  (4)  Canes  in  which  a  paroxysm  of  epilepsy  is 
preceded  by  an  auditory  aura,  (5)  Tlie  moderate  attacks  which  are  associated 
with  the  various  middle-ear  affettions,  with  wax  in  the  meatus,  with  violent 
syringing  of  the  ears,  etc.,  all  of  which  are  probably  due  to  increase  in  the 
in tra-labyrin thine  pressure,  il^niere's  symj>toms  may  occasionally  l>e  due  to 
temporary  excessive  increase  in  the  perilymph,  po&sibly  of  angioneurotic 
character. 

Symptoms. — The  attack  usually  sets  in  suddenly  with  a  buzzing  noise  in 
tiie  ears  and  the  patient  feels  as  if  he  was  reeling  or  staggering.  He  may  feel 
himself  to  be  reeling,  or  the  objects  about  him  may  seem  to  he  turning,  or  the 
phenomena  may  be  combined.  The  attack  is  often  so  abrupt  that  the  patient 
falls,  though,  as  a  rule,  he  has  time  to  steady  himself  by  grasping  some  neigh- 
boring object.  There  may  lie  slight  but  transient  loss  of  consciousness.  In  a 
few  minutes,  or  even  lejss,  the  vertigo  passes  ot!  and  the  patient  becomes  pale 
and  nauseated,  a  clammy  sweat  breaks  out  on  the  fat*e,  and  vomiting  may 
follow. 

The  tinnitus  is  described  as  either  a  roaring  or  a  throbbing  sound.  Ocular 
symptoms  may  be  present;  thus,  jerking  of  the  eyeballs  or  nystagmus  may 
develop  during  the  attack^  or  diplopia. 

Ijibyrinthine  vertigo  is  paroxysmal,  coming  on  at  irregular  intervals,  some- 
times of  w*K^ks  or  months;  or  several  attacks  may  occur  in  a  day. 

The  disturbances  of  equilibrium,  including  the  vertigo,  are  dependent  upon 
a  disturbance  of  the  functions  of  the  vestibular  nerve  or  of  the  organs  with 
which  t!iis  nerve  is  connected,  either  in  its  peripheral  distribution  or  by  means 
of  its  central  connection.  The  auditory  symptoms  often  accompanying  ii  are 
doubtless  always  due  to  involvement  of  the  cochlear  nerve  or  its  peripheral 
or  central  connections. 

DiAGNosis.^ — Thf  comlri nation  nf  tinnitus  with  giddiness,  with  or  without 
gastric  diisturlmnce,  is  sulhcieut  to  establisli  a  diagnosis.  There  are  other 
forms  of  vertigo  from  wliicli  it  must  be  distinguished.  The  form  known  as 
gastric  vertigo,  which  is  associatei]  with  dyspepsia  and  occurs  most  commonly 
in  persons  of  middle  age,  is,  as  a  rule,  readily  distingiiishwl  by  the  absence 
of  tinnitus  or  evidences  of  disturbance  in  the  function  of  the  auditory  nerve. 
Tliis  variety  of  vertigo  is  nmch  less  common  than  Trousseau's  description 
would  lead  us  to  believe.  It  is  important  to  note  the  close  connection  of  vertigo 
irith  ocular  defects. 

The  cardio-vascular  vertigo,  tme  of  the  most  common  forms,  occurs  in 
cases  of  valvular  disease,  particularly  aortic  insufficiency,  and  as  frequently 
in  arterio-sclerosis. 

Endemic  Paralytic  Vertigo.— In  parts  of  Switzerland  and  France  there  is 
a  remarkable  form  of  vertigo  descril>ed  by  Gerlier,  which  is  characterized  by 
attacks  of  paretic  weakness  of  the  extremities,  falling  of  the  eyelids,  remarkable 
depression,  but  with  retention  of  consciou^^neBs.  It  occurs  also  in  northern 
Japan,  where  Miura  says  it  develops  paroxysmally  among  the  farm  la*w>rers 
of  both  sexes  and  all  ages.     It  is  known  there  as  knhwtffnri. 

Aural  vertigo  must  be  carefully  distinguished  from  attacks  of  pet  it  mal, 
cir,  indeecl.  of  definite  epUepsy.     It  is  rare  in  petit  mnf  to  have  noises  in  the 

or  actual  giddiness,  but  in  the  aura  preceding  an  epileptic  attack  Uie 
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patient  may  feel  giddy.  Giddiness  and  transient  loss  of  consciousness  idaj 
be  associated  with  organic  disease  of  the  brain,  more  particularly  with  tumor. 
Vomiting  also  may  be  present.  A  careful  investigation  of  the  symptoms  will 
usually  lead  to  a  correct  diagnosis. 

The  outlook  in  M^ni^re^s  disease  is  imcertain.  While  many  cases  recover 
completely,  in  others  deafness  results  and  the  attacks  recur  at  shorter  inter- 
vals. In  aggravated  cases  the  patient  constantly  suffers  from  vertigo,  and 
may  even  be  confined  to  his  bed. 

Treatment. — Bromide  of  potassium,  in  20-grain  doses  three  times  a  day. 
is  sometimes  beneficial.  If  there  is  a  history  of  syphilis,  the  iodide  should  be 
administered.  The  salicylates  are  recommended,  and  Charcot  advises  quinine 
to  cinchonism.  In  cases  in  which  there  is  increase  in  the  arterial  tension, 
nitroglycerin  may  be  given,  at  first  in  very  small  doses,  but  increasing  gradu- 
ally. It  is  not  specially  valuable  in  Mtoi^re's  disease,  but  in  the  cases  of 
giddiness  in  middle-aged  men  and  women  associated  with  arterio-sclerosiii  it 
sometimes  acts  very  satisfactorily.  Correction  of  errors  of  refraction  is  some- 
times followed  by  prompt  relief  of  the  vertigo. 

Glosso-pharynoeal  Nerve   (Nervus  glossopharyngeus) . 

The  ninth  nerve  contains  both  motor  and  sensory  fibres  and  is  also  a  ner^ 
of  the  special  sense  of  taste  to  the  tongue.  It  supplies,  by  its  motor  brancbeg. 
the  stylo-pharyngeus  and  the  middle  constrictor  of  the  pharynx.  The  sensort 
fibres  are  distributed  to  the  upper  part  of  the  pharynx. 

Symptoms. — Of  nuclear  disturbance  we  know  very  little.  The  pharyngeal 
symptoms  of  bulbar  paralysis  are  probably  associated  with  involvement  of  the 
nuclei  of  this  nerve.-  Lesion  of  the  nerve  trunk  itself  is  rare,  but  it  ma?  be 
compressed  by  tumors  or  involved  in  meningitis.  Disturbance  of  the  senile  of 
taste  may  result  from  loss  of  function  of  this  nerve,  in  which  case  it  is  chkij 
in  the  posterior  part  of  the  tongue  and  soft  palate. 

The  general  disturbances  of  the  sense  of  taste  may  here  be  briefly  referreil 
to.  Loss  of  the  sense  of  taste — ageusia — may  be  caused  by  disturbance  of  the 
peripheral  end  organs,  as  in  affections  of  the  mucosa  of  the  tongue.  Thb  i? 
very  common  in  the  dry  tongue  of  fever  or  the  furred  tongue  of  dyspeps^ii. 
under  which  circumstances,  as  the  saying  is,  everything  tastes  alike.  Strong 
irritants,  too,  such  as  pepper,  tobacco,  or  vinegar,  may  dull  or  diminish  the 
sense  of  taste.  Complete  loss  may  be  due  to  involvement  of  the  nerves  either 
in  their  course  or  in  the  centres.  Perversion  of  the  sense  of  taste — parageuAf 
— is  rarely  found,  except  as  an  hysterical  manifestation  and  in  the  insane. 
Increased  sensitiveness  is  still  more  rare.  There  are  occasional  subjective 
sensations  of  taste,  occurring  as  an  aura  in  epilepsy  or  as  part  of  the  hallu- 
cinations in  the  insane. 

To  test  the  sense  of  taste  the  patient^s  eyes  should  be  closed  and  small 
quantities  of  various  substances  applied  to  the  protruded  tongue.  The  8«bi- 
tion  should  be  perceived  before  the  tongue  is  withdrawn.  The  following  «e 
the  most  suitable  tests :  For  bitterness,  quinine ;  for  sweetness,  a  strong  solution 
of  sugar  or  saccharin ;  for  acidity,  vinegar ;  and  for  the  saline  test,  common 
salt.  One  of  the  most  important  tests  is  the  feeble  galvanic  current,  which 
gives  the  well-known  metallic  taste. 
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Pneumogastric  Nerve  {Nervus  vagus). 

The  tenth  nerve  has  an  important  and  extensive  distribution,  supplying 
the  pharynx,  larynx,  lungs,  heart,  oesophagus,  and  stomach.  The  nerve  may 
be  involved  at  its  nucleus  along  with  the  spinal  accessory  and  the  h3rpoglossal, 
forming  what  is  known  as  bulbar  paralysis.  It  may  be  compressed  by  tumors 
or  aneurism,  or  in  the  exudation  of  meningitis,  simple  or  syphilitic.  In  its 
course  in  the  neck  the  trunk  may  be  involved  by  tumors  or  in  wounds.  It  has 
been  tied  in  ligature  of  the  carotid,  and  has  been  cut  in  the  removal  of  deep- 
seated  tumors.    The  trunk  may  be  attacked  by  neuritis. 

The  affections  of  the  vagus  are  best  considered  in  connection  with  the 
distribution  of  the  separate  nerves. 

(a)  Pharyngeal  Branches. — In  combination  with  the  glosso-pharyngeal  the 
branches  from  the  vagus  form  the  pharyngeal  plexus,  from  which  the  muscles 
and  mucosa  of  the  pharynx  are  supplied.  In  paralysis  due  to  involvement  of 
this  either  in  the  nuclei,  as  in  bulbar  paralysis,  or  in  the  course  of  the  nerve, 
as  in  diphtheritic  neuritis,  there  is  difficulty  in  swallowing  and  the  food  is  not 
passed  on  into  the  oesophagus.  If  the  nerve  on  one  side  only  is  involved,  the 
deglutition  is  not  much  impaired.  In  these  cases  the  particles  of  food  fre- 
quently pass  into  the  larynx,  and,  when  the  soft  palate  is  involved,  into  the 
posterior  nares. 

Spasm  of  the  pharynx  is  always  a  functional  disorder,  usually  occurring 
in  hysterical  and  nervous  people.  Gowers  mentions  a  case  of  a  gentleman 
who  could  not  eat  unless  alone,  on  account  of  the  inability  to  swallow  in  the 
presence  of  others  from  spasm  of  the  pharynx.  This  spasm  is  a  well-marked 
feature  in  hydrophobia,  and  I  have  seen  it  in  a  case  of  pseudo-hydrophobia. 

(6)  Laryngeal  Branches. — ^The  superior  laryngeal  nerve  supplies  the  mu- 
cous membrane  of  the  larynx  above  the  cords  and  the  crico-thyroid  muscle. 
The  inferior  or  recurrent  laryngeal  curves  around  the  arch  of  the  aorta  on 
the  left  side  and  the  subclavian  artery  on  the  right,  passes  along  the  trachea 
and  supplies  the  mucosa  below  the  cords  and  all  the  muscles  of  the  lar3mx 
except  the  crico-thyroid  and  the  epiglottidean.  Experiments  have  shown  that 
these  motor  nerves  of  the  pneumogastric  are  all  derived  from  the  spinal 
accessory.  The  remarkable  course  of  the  recurrent  laryngeal  nerves  renders 
them  liable  to  pressure  by  tumors  within  the  thorax,  particularly  by  aneurism. 
The  following  are  the  most  important  forms  of  paralysis : 

(1)  Bilateral  Paralysis  of  the  Abductors. — In  this  condition,  the 
posterior  crico-arytenoids  are  involved  and  the  glottis  is  not  opened  during 
inspiration.  The  cords  may  be  close  together  in  the  position  of  phonation, 
and  during  inspiration  may  be  brought  even  nearer  together  by  the  pressure 
of  air,  so  that  there  is  only  a  narrow  chink  through  which  the  air  whistles 
with  a  noisy  stridor.  This  dangerous  form  of  laryngeal  paralysis  occurs  occa- 
sionally as  a  result  of  cold,  or  may  follow  a  laryngeal  catarrh.  The  posterior 
muscles  have  been  found  degenerated  when  the  others  were  healthy.  The  con- 
dition may  be  produced  by  pressure  upon  both  vagi,  or  upon  both  recurrent 
nerves.  As  a  central  affection  it  occurs  in  talxjs  and  bulbar  paralysis,  but  may 
be  seen  also  in  hysteria.  The  characteristic  symptoms  are  inspiratory  stridor 
with  unimpaired  phonation.  Possibly,  as  Gowers  suggests,  many  cases  of 
BO-called  hysterical  spasm  of  the  glottis  are  in  reality  abductor  paralysis. 
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(2)  Unilatekal  Abductoh  Paralysis,^ — This  frequently  results  fnira  tk 
prt^sure  of  tumors  or  involvement  of  one  rtvurrent  nerve,  AneurUm 
for  t!ie  most  common  cati.se,  though  on  the  right  sid*.^  the  nervi*  may  be  inva 
in  thickening  of  the  pleura.  The  f^yuiptums  are  fjoarsones**  or  nmghn« 
the  voice,  such  as  is  so  common  in  aneurisuv.  t>yspno>a  is  not  often  pTf 
The  cord  on  the  alft^tcfl  side  does  not  move  in  inspiration*  Hub!!K*«|yiiitl| 
adductors  may  also  become  involved,  in  which  cw^e  the  photLatlon  h  stiU  l 
impaired, 

(3)  Adductor  Paralysis. — ^This  results  from  involvement  of  Uie  Utefil 
cricoarytenoid  and  the  ar^ienoid  muscle  itself.  It  is  conimon  in  hjstm 
particularly  of  women,  and  causes  the  hysterical  aphonia,  which  inny 
suddenly.  It  may  result  from  catarrh  of  the  larynx  or  from  overttse 
voice.  In  laryngoscopie  examination  it  is  seen,  on  attempting  ph- 
there  is  no  power  to  bring  the  cords  together.  In  this  connection  \ 
table  from  Gowers'  work  will  be  found  valuable  to  the  student: 


Symptoms. 


Signs. 


Lbsiok. 


No  voice  ;  no  cough ; 
stridor  only  on  deep  in- 
spiration. 

Voice  low  pitched 
and  lioarse ;  no  cough ; 
stridor  absent  or  slight 
on  deep  breathing. 

Voice  little  changed ; 
cough  normal ;  inspira- 
tion difficult  and  lon^% 
with  loud  stridor. 

S3iuptora6  inconclu- 
sive; little  affection  of 
voice  or  cough. 

No  voice ;  perfect 
cough;  no  stridor  or 
dyspnoea. 


Both  cords  nioiler- 
ately  abducted  and  mo- 
tionless. 

One  cord  nifMlerately 
abductefl  and  motionless, 
the  other  moving  freely, 
and  even  beyond  the  mid- 
dle line  in  phonation. 

Both  chords  near  to- 
gether, and  during  in- 
spiration not  separated, 
but  even  drawn  nearer 
together. 

One  cord  near  the 
middle  line  not  moving 
during  inspiration,  the 
other  normal. 

Cords  normal  in  po- 
sition and  moving  nor- 
mally in  respiration, 
but  not  brought  together 
on  an  attempt  at  phona- 
tion. 


Totd  bilatemlj 
Total  imilaUsiiLj 

Total  abductorj 


Unilateral 
palsy. 

Adductor  p«l»jr. 


Spasm  of  the  Muscles  of  the  Larynx. — ^In  this  the  adductor  i 

are  involve*!  It  is  not  an  uncommon  affec*tion  in  children,  and  htt«  > 
been  referred  to  as  laryngismus  stridulus.  Paroxysmal  attacks  of  Is^rpfd 
epasm  are  rare  in  the  adult,  but  cases  are  described  in  which  the  pitied* 
usually  a  young  girl,  wakes  at  night  in  an  attack  of  intense  dy&pncPA,  <disck 
may-  persist  long  enough  to  produce  cyanosis.  Liveing  states  tluit  thev  w^ 
replace  attacks  of  migraine.     They  occur  in  a  charactoxistk  form  in  U^ 
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motor  ataxia,  forming  the  so-called  laiyngeal  crises.  There  is  a  condition 
known  as  spastic  aphonia,  in  which,  when  the  patient  attempts  to  speak,  pho- 
nation  is  completely  prevented  by  a  spasm. 

Disturbance  of  the  sensory  nerves  of  the  larynx  is  rare. 

Anjesthesia  may  occur  in  bulbar  paralysis  and  in  diphtheritic  neuritis — 
a  serious  condition,  as  portions  of  food  may  enter  the  windpipe.  It  is  usu- 
ally associated  with  dysphagia  and  is  sometimes  present  in  hysteria.  Hyper- 
aesthesia  of  the  larynx  is  rare. 

(c)  Cardiac  Branches. — The  cardiac  plexus  is  formed  by  the  union  of 
branches  of  the  vagi  and  of  the  sympathetic  nerves.  The  vagus  fibres  sub- 
serve motor,  sensory,  and  probably  trophic  functions. 

(1)  Motor. — The  fibres  which  inhibit,  control,  and  regulate  the  cardiac 
action  pass  in  the  vagi.  Irritation  may  produce  slowing  of  the  action.  Czer- 
mak  could  slow  or  even  arrest  the  heart's  action  for  a  few  beats  by  pressing 
a  small  tumor  in  his  neck  against  one  pneumogastric  nerve,  and  it  is  said 
that  the  same  can  be  produced  by  forcible  bilateral  pressure  on  the  carotid 
canal.  There  are  instances  in  which  persons  appear  to  have  had  voluntary 
control  over  the  action  of  the  heart.  Cheyne  mentions  the  case  of  Colonel 
Townshend,  "  who  could  die  or  expire  when  he  pleased,  and  yet  by  an  effort 
or  somehow  come  to  life  again,  which  it  seems  he  had  sometimes  tried  before 
he  had  sent  for  us."  Retardation  of  the  heart's  action  has  also  followed  acci- 
dental ligature  of  one  vagus.  Irritation  of  the  nuclei  may  also  be  accom- 
panied with  a  neurosis  of  this  nerve.  On  the  other  hand,  when  there  is  com- 
plete paralysis  of  the  vagi,  the  inhibitory  action  may  be  abolished  and  the 
acceleratory  influences  have  full  sway.  The  heart's  action  is  then  greatly 
increased.  This  is  seen  in  some  instances  of  diphtheritic  neuritis  and  in 
involvement  of  the  nerve  by  tumors,  or  its  accidental  removal  or  ligature. 
Complete  loss  of  function  of  one  vagus,  however,  may  not  be  followed  by  any 
symptoms. 

(2)  Sensory  symptoms  on  the  part  of  the  cardiac  branches  are  very  varied. 
Normally,  the  heart's  action  proceeds  regularly  without  the  participation  of 
consciousness,  but  the  unpleasant  feelings  and  sensations  of  palpitation  and 
pain  are  conveyed  to  the  brain  through  this  nerve.  How  far  the  fibres  of  the 
pneumogastric  are  involved  in  angina  it  is  impossible  to  say.  The  various 
disturbances  of  sensation  are  described  under  the  cardiac  neuroses. 

(d)  Pulmonary  Branches. — We  know  very  little  of  the  pulmonary  branches 
of  the  vagi.  The  motor  fibres  are  stated  to  control  the  action  of  the  bronchial 
muscles,  and  it  has  long  been  held  that  asthma  may  be  a  neurosis  of  these 
fibres.  The  various  alterations  in  the  respiratory  rhythm  are  probably  due 
more  to  changes  in  the  centre  than  in  the  nerves  themselves. 

(e)  Gastric  and  (Esophageal  Branches. — The  muscular  movements  of  these 
parts  are  presided  over  by  the  vagi  and  vomiting  is  induced  through  them, 
usually  reflexly,  but  also  by  direct  irritation,  as  in  meningitis.  Spasm  of  the 
cesophagus  generally  occurs  with  other  nervous  phenomena.  Gastralgia  may 
sometimes  be  due  to  cramp  of  the  stomach,  but  is  more  commonly  a  sensory 
disturbance  of  this  nerve,  due  to  direct  irritation  of  the  peripheral  ends,  or 
is  a  neuralgia  of  the  terminal  fibres.  Hunger  is  said  to  be  a  sensation  aroused 
by  the  pneumogastric,  and  some  forms  of  nervous  dyspepsia  probably  depend 
upon  disturbed  function  of  this  nerve.    The  severe  gastric  crises  which  occur 
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in  locomotor  ataxia  are  due  to  central  irritation  of  the  nuclei.     Some  describe 
exophthalmic  goitre  under  lesions  of  the  vagi. 

Spinal  Accessory  Nerve  {Nervus  accessorius) . 

Paralysis. — The  smaller  or  internal  part  of  this  nerve  joins  the  vagus  ssd 
is  distributed  through  it  to  the  laryngeal  muscles.  The  larger  extenud  put 
is  distributed  to  the  sterno-mastoid  and  trapezius  muscles. 

The  nuclei  of  the  nerve,  particularly  of  the  accessory  part,  may  be  in- 
volved in  bulbar  paralysis.  The  nuclei  of  the  external  portion,  situated  si 
they  are  in  the  cervical  cord,  may  be  attacked  in  progressive  degeneration  of 
the  motor  nuclei  of  the  cord.  The  nerve  may  be  involved  in  the  exudation  of 
meningitis,  or  be  compressed  by  tumors,  or  in  caries.  The  symptoms  of  parslj- 
sis  of  the  accessory  portion  which  joins  the  vagus  have  already  been  given  in 
the  account  of  the  palsy  of  the  laryngeal  branches  of  the  pneumogastric  Dis- 
ease or  compression  of  the  external  portion  is  followed  by  paralysis  of  the 
sterno-mastoid  and  of  the  trapezius  on  the  same  side.  In  paralysis  of  one 
sterno-mastoid,  the  patient  rotates  the  head  with  difficulty  to  the  opposite 
side,  but  there  is  no  torticollis,  though  in  some  cases  the  head  is  held  obliquelj. 
As  the  trapezius  is  supplied  in  part  from  the  cervical  nerves,  it  is  not  com- 
pletely paralyzed,  but  the  portion  which  passes  from  the  occipital  bone  to  the 
acromion  is  functionless.  The  paralysis  of  the  muscle  is  well  seen  when  the 
patient  draws  a  deep  breath  or  shrugs  the  shoulders.  The  middle  portion  of 
the  trapezius  is  also  weakened,  the  shoulder  droops  a  little,  and  the  angie 
of  the  scapula  is  rotated  inward  by  the  action  of  the  rhomboids  and  the  levator 
anguli  scapulae.  Elevation  of  the  arm  is  impaired,  for  the  trapezius  does  not 
fix  the  scapula  as  a  point  from  which  the  deltoid  can  work. 

In  progressive  muscular  atrophy  we  sometimes  see  bilateral  paralysis  of 
these  muscles.  Thus,  if  the  sterno-mastoids  are  affected,  the  head  tends  to 
fall  back;  when  the  trapezii  are  involved,  it  falls  forward,  a  characterl-tic 
attitude  of  the  head  in  many  cases  of  progressive  muscular  atrophy.  Goirew 
suggests  that  lesions  of  the  accessory  in  difficult  labor  may  account  for  tho* 
cases  in  which  during  the  first  year  of  life  the  child  has  great  difiicultr  in 
holding  up  the  head.  In  children  this  drooping  of  the  head  is  an  important 
symptom  in  cervical  meningitis,  the  result  of  caries. 

The  treatment  of  the  condition  depends  much  upon  the  cause.  In  the 
central  nuclear  atrophy  but  little  can  be  done.  In  paralysis  from  pressure 
the  symptoms  may  gradually  be  relieved.  The  paralyzed  muscles  should  be 
stimulated  by  electricity  and  massage. 

Accessory  Spasm. — (Torticollis;  Wryneck.) — The  forms  of  spasm 
affecting  the  cervical  muscles  are  best  considered  here,  as  the  muscles  8uppli«d 
by  the  accessory  are  chiefly,  though  not  solely,  responsible  for  the  condition. 
The  following  forms  may  be  described  in  this  section : 

(a)  Congenital  Torticollis. — This  condition,  also  known  as  fixed  torti- 
collis, depends  upon  the  shortening  and  atrophy  of  the  sterno-mastoid  on 
one  side.  It  occurs  in  children  and  may  not  be  noticed  for  several  vean  on 
account  of  the  shortness  of  the  neck,  the  parents  often  alleging  that  it  hss 
only  recently  come  on.  It  affects  the  right  side  almost  exclusively.  A  re- 
markable circumstance  in  connection  with  it  is  the  existence  of  facial  asrm- 
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metry  noted  by  Wilks,  which  appears  to  be  an  essential  part  of  this  congenital 
form.  It  occurred  in  6  cases  reported  by  Qolding-Bird.  In  congenital  wry- 
neck the  sterno-mastoid  is  shortened,  hard  and  firm,  and  in  a  condition  of 
more  or  less  advanced  atrophy.  This  must  be  distinguished  from  the  local 
thickening  in  the  stemo-mastoid  due  to  rupture,  which  may  occur  at  the  time 
of  birth  and  produce  an  induration  or  muscle  callus.  Although  the  stemo- 
mastoid  is  almost  always  affected,  there  are  rare  cases  in  which  the  fibrous 
atrophy  affects  the  trapezius.  This  form  of  wryneck  in  itself  is  unimportant, 
since  it  is  readily  relieved  by  tenotomy,  but  Golding-Bird  states  that  the  facial 
asymmetry  persists,  or  indeed  may,  as  shown  by  photographs  in  my  case,  be- 
come more  evident.  With  reference  to  the  pathology  of  the  affection,  Qolding- 
Bird  concludes  that  the  facial  asymmetry  and  the  torticollis  are  integral  parts 
of  one  affection  which  has  a  central  origin,  and  is  the  counterpart  in  the  head 
and  neck  of  infantile  paralysis  with  talipes  in  the  foot. 

(6)  Spasmodic  Wkyneck. — Two  varieties  of  this  spasm  occur,  the  tonic 
and  the  clonic,  which  may  alternate  in  the  same  case ;  or,  as  is  most  common, 
they  are  separate  and  remain  so  from  the  outset.  The  disease  is  most  frequent 
in  adults  and,  according  to  Qowers,  more  common  in  females.  In  America 
it  is  certainly  more  frequent  in  males.  Of  the  8  or  10  cases  which  came 
under  my  observation  in  Montreal  and  Philadelphia,  all  were  males.  In 
females  it  may  be  an  hysterical  manifestation.  There  may  be  a  marked  neu- 
rotic family  history,  but  it  is  usually  impossible  to  fix  upon  any  definite  etio- 
logical factor.  Some  cases  have  followed  cold ;  others  a  blow.  Brissaud  has 
described  what  he  calls  mental  torticollis.  It  is  usually  met  with  in  neuras- 
thenic patients  and  in  elderly  persons,  and  consists  of  a  clonic  spasm  of  the 
rotators  of  the  head. 

The  symptoms  are  well  defined.  In  the  tonic  form  the  contracted  sterno- 
mastoid  draws  the  occiput  toward  the  shoulder  of  the  affected  side;  the  chin 
is  raised,  and  the  face  rotated  to  the  other  shoulder.  The  sterno-mastoid  may 
be  affected  alone  or  in  association  with  the  trapezius.  When  the  latter  is 
implicated  the  head  is  depressed  still  more  toward  the  same  side.  In  long- 
standing cases  these  muscles  are  prominent  and  very  rigid.  There  may  be 
some  curvature  of  the  spine,  the  convexity  of  which  is  toward  the  sound  side. 
The  cases  in  which  the  spasm  is  clonic  are  much  more  distressing  and  serious. 
The  spasm  is  rarely  limited  to  a  single  muscle.  The  stemo-mastoid  is  almost 
always  involved  and  rotates  the  head  so  as  to  approximate  the  mastoid  proc- 
ess to  the  inner  end  of  the  clavicle,  turning  the  face  to  the  opposite  side  and 
raising  the  chin.  When  with  this  the  trapezius  is  affected,  the  depression  of 
the  head  toward  the  same  side  is  more  marked.  The  head  is  drawn  somewhat 
backward ;  the  shoulder,  too,  is  raised  by  its  action.  According  to  Gowers,  the 
splenius  is  associated  with  the  sterno-mastoid  about  half  as  frequently  as  the 
trapezius.  Its  action  is  to  incline  the  head  and  rotate  it  slightly  toward 
the  same  side.  Other  muscles  may  be  involved,  such  as  the  scalenus  and 
platysma  myoides ;  and  in  rare  cases  the  head  may  be  rotated  by  the  deep  cervi- 
cal muscles,  the  rectus  and  obliquus.  There  are  cases  in  which  the  spasm  is 
bilateral,  causing  a  backward  movement — the  retro-col  lie  spasm.  This  may 
be  either  tonic  or  clonic,  and  in  extreme  cases  the  face  is  horizontal  and  looks 
upward. 

These  clonic  contractions  may  come  on  without  warning,  or  be  preceded 
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for  a  time  by  irregular  pains  or  stiffness  of  the  neck.  The  jerking  moTements 
recur  every  few  moments,  and  it  is  impossible  to  keep  the  head  still  for  mOTe 
than  a  minute  or  two.  In  time  the  muscles  undergo  hypertrophy  and  may  be 
distinctly  larger  on  one  side  than  the  other.  In  some  cases  the  pain  is  consid- 
erable ;  in  others  there  is  simply  a  feeling  of  fatigue.  The  spasms  cease  dur- 
ing sleep.  Emotion,  excitement,  and  fatigue  increase  them.  The  spasm  mij 
extend  from  the  muscles  of  the  neck  and  involve  those  of  the  face  or  of  the 
arms. 

The  disease  varies  much  in  its  course.  Cases  occasionally  get  well,  but 
the  great  majority  of  them  persist,  and,  even  if  temporarily  relieved,  the 
disease  frequently  recurs.  The  affection  is  usually  regarded  as  a  functional 
neurosis,  but  it  is  possibly  due  to  disturbance  of  the  cortical  centres  presiding 
over  the  muscles. 

Treatment, — Temporary  relief  is  sometimes  obtained;  a  permanent  cure 
is  exceptional.  Various  drugs  have  been  used,  but  rarely  with  benefit.  Occt- 
sionally,  large  doses  of  bromide  will  lessen  the  intensity  of  the  spasm.  Mor- 
phia, subcutaneously,  has  been  successful  in  some  reported  cases,  but  there 
is  the  great  danger  of  establishing  the  morphia  habit.  Galvanism  may  be 
tried.  Counter-irritation  is  probably  useless.  Fixation  of  the  head  mechtn- 
ically  can  rarely  be  borne  by  the  patient.  These  obstinate  cases  fall  ultimately 
into  the  hands  of  the  surgeon,  and  the  operations  of  stretching,  division,  and 
excision  of  the  accessory  nerve  and  division  of  the  muscles  have  been  tried. 
Temporary  relief  may  follow,  but,  as  a  rule,  the  condition  returns.  Risien 
Russell  thinks  that  resection  of  the  posterior  branches  of  the  upper  cenicil 
nerves  is  most  likely  to  give  relief,  and  this  has  been  done  by  Keen  tnd 
others. 

(c)  The  NODDING  SPASM  of  children  may  here  be  mentioned  as  involving 
chiefly  the  muscles  innervated  by  the  accessory  nerve.  It  may  be  a  simple  trick, 
a  form  of  habit  spasm,  or  a  phenomenon  of  epilepsy  (E.  nutans),  in  which 
case  it  is  associated  with  transient  loss  of  consciousness.  A  similar  nodding 
spasm  may  occur  in  older  children.  In  women  it  sometimes  occurs  as  an  hys- 
terical manifestation,  commonly  as  part  of  the  so-called  salaam  convulsion. 

Hypoglossal  Nerve. 

This  is  the  motor  nerve  of  the  tongue  and  for  most  of  the  muscles  attached 
to  the  hyoid  bone.  Its  cortical  centre  is  probably  the  lower  part  of  the  ante- 
rior central  gyrus. 

Paralysis. — (1)  Cortical  Lesion. — The  tongue  is  often  involved  in  hemi- 
plegia, and  the  paralysis  may  r(»sult  from  a  lesion  of  the  cortex  itself,  or  of 
the  fibres  as  they  pass  to  the  medulla.  It  does  not  occur  alone  and  is  consid- 
ered with  hemiplegia.  There  is  this  difference,  however,  l>otween  the  corticil 
and  other  forms,  that  the  muscles  on  lx)th  sides  of  the  tongue  may  l>e  more  or 
less  affected  but  do  not  waste,  nor  are  their  electrical  reactions  disturbed. 

(2)  Nuclear  and  infra-nuclear  lesions  of  the  hypoglossal  result  from 
slow  progressive  degeneration,  as  in  bulbar  paralysis  or  in  locomotor  ataxia; 
occasionally  there  is  acute  softening  from  obstruction  of  the  vessels.  The 
nuclei  of  both  nerves  are  usually  affected  together,  but  may  be  attacked  sepa- 
rately.    Trauma  and  lead  poisoning  have  also  been  assigned  as  causes.    The 
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fibres  may  be  damaged  by  a  tumor,  and  at  the  base  by  meningitis ;  or  the  nerve 
is  sometimes  involved  in  the  condylar  foramen  by  disease  of  the  skull.  It  may 
be  involved  in  its  course  in  a  scar,  as  in  Birkett's  case,  or  compressed  by  a 
tumor  in  the  parotid  region.  As  a  result,  there  is  loss  of  function  in  the 
nerve  fibres  and  the  tongue  undergoes  atrophy  on  the  affected  side.  It  is 
protruded  toward  the  paralyzed  side  and  may  show  fibrillary  twitching. 

The  symptoms  of  involvement  of  one  hypoglossal,  either  at  its  centre  or  in 
its  course,  are  those  of  unilateral  paralysis  and  atrophy  of  the  tongue.  When 
protruded,  it  is  pushed  toward  the  affected  side,  and  there  are  fibrillary  twitch- 
ings.  The  atrophy  is  usually  marked  and  the  mucous  membrane  on  the  affected 
side  is  thrown  into  folds.  Articulation  is  not  much  impaired  in  the  unilateral 
affection.  There  is  a  remarkable  triad  of  symptoms,  to  which  Hughlings 
Jackson  first  called  attention — unilateral  hemi-atrophy  of  the  tongue,  loss  of 
power  in  the  palate  muscle,  with  paralysis  of  the  larynx  on  the  same  side. 
When  the  disease  is  bilateral,  the  tongue  lies  almost  motionless  in  the  fioor 
of  the  mouth ;  it  is  atrophied,  and  can  not  be  protruded.  Speech  and  masti- 
cation are  extremely  difficult  and  deglutition  may  be  impaired.  If  the  seat  of 
the  disease  is  above  the  nuclei,  there  may  be  little  or  no  wasting.  The  condi- 
tion is  seen  in  progressive  bulbar  paralysis  and  occasionally  in  progressive  mus- 
cular atrophy. 

The  diagnosis  is  readily  made  and  the  situation  of  the  lesion  can  usually 
be  determined,  since  when  supra-nuclear  there  is  associated  hemiplegia  and 
no  wasting  of  the  muscles  of  the  tongue.  Nuclear  disease  is  only  occasionally 
unilateral ;  most  commonly  bilateral  and  part  of  a  bulbar  paralysis.  It  should 
be  borne  in  mind  that  the  fibres  of  the  hypoglossal  may  be  involved  within  the 
medulla  after  leaving  their  nuclei.  In  such  a  case  there  may  be  paralysis  of 
the  tongue  on  one  side  and  paralysis  of  the  limbs  on  the  opposite  side,  and  the 
tongue,  when  protruded,  is  pushed  toward  the  sound  side. 

Spaam. — This  rare  affection  may  be  unilateral  or  bilateral.  It  is  most  fre- 
quently a  part  of  some  other  convulsive  disorder,  such  as  epilepsy,  chorea,  or 
spasm  of  the  facial  muscles.  In  some  cases  of  stuttering,  spasm  of  the  tongue 
precedes  the  explosive  utterance  of  the  words.  It  may  occur  in  hysteria,  and 
is  said  to  follow  reflex  irritation  in  the  fifth  nerve.  The  most  remarkable  cases 
are  those  of  paroxysmal  clonic  spasm,  in  which  the  tongue  is  rapidly  thrust  in 
and  out,  as  many  as  forty  or  fifty  times  a  minute.  In  the  case  reported  by 
Gowers  the  attacks  occurred  during  sleep  and  continued  for  a  year  and  a  half. 
The  spasm  is  usually  bilateral.  Wendt  has  reported  a  case  in  which  it  was 
unilateral.    The  prognosis  is  usually  good. 


IV.    DISEASES    OF    THE    SPINAL    NEBVES. 

Cervical  Plexus. 

(1)  Occipito-cenrical  Neuralgia. — This  involves  the  nerve  territory  sup- 
plied by  the  occipitalis  major  and  minor,  and  the  auricularis  magnus  nerves. 
The  pains  are  chiefly  in  the  back  of  the  head  and  neck  and  in  the  ear.  The 
condition  may  follow  cold  and  is  sometimes  associated  with  stiffness  of  the 
neck  or  torticollis.  Unless  connected  with  it  there  exists  disease  of  the  bones 
or  unless  it  is  due  to  pressure  of  tumors,  the  outlook  is  usually  good.  There 
07 
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are  tender  points  midway  between  the  mastoid  process  and  the  spine  and  just 
above  the  parietal  eminence,  and  between  the  sterno-mastoid  and  the  trapeooft. 
The  affection  may  be  due  to  direct  pressure  in  persons  who  carry  very  heiTT 
loads  on  the  neck. 

(2)  Affections  of  the  Phrenic  Nerve. — Paralysis  may  follow  a  lesioo  in 
the  anterior  horns  at  the  level  of  the  third  and  fourth  cervical  nerves,  or  miy 
be  due  to  compression  of  the  nerve  by  tumors  or  aneurism.  More  rarefy 
paralysis  results  from  neuritis. 

It  may  be  part  of  a  diphtheritic  or  lead  palsy  and  is  usually  bilateral 
When  the  diaphragm  is  paralyzed  respiration  is  carried  on  by  the  interocwtil 
and  accessory  muscles.  When  the  patient  is  quiet  and  at  rest  little  may  be 
noticed,  but  the  abdomen  retracts  in  inspiration  and  is  forced  out  in  expiratioD. 
On  exertion  or  even  on  attempting  to  move  there  may  be  dyspnoea.  If  the 
paralysis  sets  in  suddenly  there  may  be  dyspnoea  and  lividity,  which  is  usuallj 
temporary  (W.  Pasteur).  Intercurrent  attacks  of  bronchitis  seriously  aggn- 
vate  the  condition.  Difficulty  in  coughing,  owing  to  the  impoesibiUtj  of 
drawing  a  full  breath,  adds  greatly  to  the  danger  of  this  complication,  as  the 
mucus  accumulates  in  the  tubes. 

When  the  phrenic  nerve  is  paralyzed  on  one  side  the  paralysis  may  be 
scarcely  noticeable,  but  careful  inspection  shows  that  the  descent  of  the  dis- 
phragm  is  much  less  on  the  affected  side. 

The  diagnosis  of  paralysis  is  not  always  easy,  particularly  in  women,  ¥bo 
habitually  use  this  muscle  less  than  men,  and  in  whom  the  diaphragmstie 
breathing  is  less  conspicuous.  Immobility  of  the  diaphragm  is  not  uncommoB, 
particularly  in  diaphragmatic  pleurisy,  in  large  effusions,  and  in  extenm 
emphysema.    The  muscle  itself  may  be  degenerated  and  its  power  impaired. 

Owing  to  the  lessened  action  of  the  diaphragm,  there  is  a  tendencr  to 
accumulation  of  blood  at  the  bases  of  the  lungs,  and  there  may  be  impaired 
resonance  and  signs  of  oedema.  As  a  rule,  however,  the  paralysis  is  not  con- 
fined to  this  muscle,  but  is  part  of  a  general  neuritis  or  an  anterior  polio- 
myelitis, and  there  are  other  symptoms  of  value  in  determining  its  preaoice. 
The  outlook  is  usually  serious.  Pasteur  states  that  of  15  cases  following  dipih 
theria,  only  8  recovered.  The  treatment  is  that  of  the  neuritis  or  polio-mvelitii 
with  which  it  is  associated. 

Hiccough. — Here  may,  perhaps,  best  be  considered  this  remarkable  srmp- 
tom,  caused  by  intermittent,  sudden  contraction  of  the  diaphragm.  The 
mechanism,  however,  is  complex,  and  while  the  afferent  impressions  to  tbe 
respiratory  centre  may  be  peripheral  or  central,  the  efferent  are  distribnted 
through  the  phrenic  nerve  to  the  diaphragm,  causing  the  intermittent  sptsn, 
and  through  the  laryngeal  branches  of  the  vagus  to  the  glottis,  causing  sudda 
closure  as  the  air  is  rapidly  inspired. 

Obstinate  hiccough  is  one  of  the  most  distressing  of  all  symptoms.  Moi 
may  tax  to  the  uttermost  the  resources  of  the  physician.  W.  Langfoid  Sjmtf 
in  a  recent  study  groups  the  cases  into : 

(a)  Inflammatory,  seen  particularly  in  affections  of  the  abdominal  n^ 
cera,  gastritis,  peritonitis,  hernia,  internal  strangulation,  appendicitis,  «p- 
purative  pancreatitis,  and  in  the  severe  forms  of  typhoid  fever. 

(h)  iRRiTATrvE,  as  in  the  direct  stimulus  of  the  diaphragm  in  the  swallow- 
ing of  very  hot  substances,  local  disease  of  the  oesophagus  near  the  diaphragOt 
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and  in  many  conditions  of  gastric  and  intestinal  disorder,  more  particularly 
those  associated  with  flatus. 

(c)  Specific,  or,  perhaps  more  properly,  idiopathic,  in  which  no  evi- 
dent causes  are  present.  In  these  cases  there  is  usually  some  constitutional 
taint,  as  gout,  diabetes,  or  chronic  Bright's  disease.  I  have  seen  several 
instances  of  obstinate  hiccough  in  the  later  stages  of  chronic  interstitial 
nephritis. 

(d)  Neurotic,  cases  in  which  the  primary  cause  is  in  the  nervous  system; 
hysteria,  epilepsy,  shock,  or  cerebral  tumors.  Of  these  cases  the  hysterical 
are,  perhaps,  the  most  obstinate. 

The  treatment  is  often  very  unsatisfactory.  Sometimes  in  the  milder 
forms  a  sudden  reflex  irritation  will  check  it  at  once.  Readers  of  Plato's 
Symposium  will  remember  that  the  physician  Eryximachus  recommended  to 
Aristophanes,  who  had  hiccough  from  eating  too  much,  either  to  hold  his 
breath  (which  for  trivial  forms  of  hiccough  is  very  satisfactory)  or  to  gargle 
with  a  little  water ;  but  if  it  still  continued,  "  tickle  your  nose  with  something 
and  sneeze;  and  if  you  sneeze  once  or  twice  even  the  most  violent  hiccough 
is  sure  to  go.^^  The  attack  must  have  been  of  some  severity,  as  it  is  stated 
subsequently  that  the  hiccough  did  not  disappear  until  Aristophanes  had 
resorted  to  the  sneezing. 

Ice,  a  teaspoonful  of  salt  and  lemon-juice,  or  salt  and  vinegar,  or  a  tea- 
spoonful  of  raw  spirits  may  be  tried.  When  the  hiccough  is  due  to  gastric 
irritation,  lavage  is  sometimes  promptly  curative.  I  saw  a  case  of  a  week^s 
duration  cured  by  a  hypodermic  injection  of  gr.  i  of  apomorphia.  In  obsti- 
nate cases  the  various  antispasmodics  have  been  used  in  succession.  Pilo- 
carpine has  been  recommended.  The  ether  spray  on  the  epigastrium  may  be 
promptly  curative.  Hypodermics  of  morphia,  inhalations  of  chloroform,  the 
use  of  nitrite  of  amyl  and  of  nitroglycerin,  have  been  beneficial  in  some  cases. 
Galvanism  over  the  phrenic  nerve,  or  pressure  on  the  nerves,  applied  between 
the  heads  of  the  stemo-cleido-mastoid  muscles  may  be  used.  Strong  traction 
upon  the  tongue  may  give  immediate  relief. 

Brachial  Plexus. 

(1)  Combined  Paralysis. — The  pljBxus  may  be  involved  in  the  supracla- 
vicular region  by  compression  of  the  nerve  trunks  as  they  leave  the  spine,  or  by 
tumors  and  other  morbid  processes  in  the  neck.  Below  the  clavicle  lesions  are 
more  common  and  result  from  injuries  following  dislocation  or  fracture,  some- 
times from  neuritis.  A  cervical  rib  may  lead  to  a  pressure  paralysis  of 
the  lower  cord  of  the  plexus.  A  not  infrequent  form  of  injury  in  this  re- 
gion follows  falls  or  blows  on  the  neck,  which  by  lateral  flexion  of  the 
head  and  depression  of  the  shoulder  seriously  stretch  the  plexus.  The  en- 
tire plexus  may  be  ruptured  and  the  arm  be  totally  paralyzed.  The  rupture 
may  occur  anywhere  between  the  vertebra?  and  the  clavicle,  and  involve 
all  the  cords  of  the  plexus,  or  only  the  upper  ones.  The  so-called  "obstet- 
rical palsy,"  due  to  drawing  apart  of  the  head  and  the  shoulder  during 
delivery,  is  an  instance  of  this  sort  of  injury.  In  these  cases,  however,  the 
rupture  of  the  plexus  is  usually  only  a  partial  one,  involving  its  upper  cord 
alone,  so  that  the  deltoid,  biceps,  supra-  and  infra-spinati,  brachialis  anticus, 
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and  .supiiiator  lojigus  luui^cles  may  alone  l>e  alfected.  When  the  entire  ] 
has  hoim  niftured  ii  i^omplcte  motor  and  seni^ory  paralysis  of  the  arm  i*  itfr> 
dueed.  The  root:s  may  even  be  torn  away  from  the  spinal  cord.  The  pupil  will 
then  Iw  oontraeted  on  the  side  of  the  injury,  and  the  arm  hanji:  from  the  Wi 
like  0  flail.  Another  eommon  cause  of  lesion  of  the  brachial  plexus  k  It] 
of  the  head  of  the  [nniierus,  partieularly  the  subcoraeoid  fonn, 

A  primary  neuritis  of  the  brachial  plexns  is  rare.     More  i:v>iiim(mli 
process  is  an  ascending  neuritis  from  a  lesion  of  a  peripheral  branch,  mva 
first  the  radial  or  ulnar  ner\^es,  and  spreading  upward  to  the  plexus,  prodq 
gradually  ei>mph*te  loss  <jf  power  in  the  arm. 

(2)  Lesions  of  Individual  Nerves  of  the  Flexus.^^(^i)   Ijosq  Tho 
Nerve.— (Srrm^fw  pftmJtfds  follows  injury  to  this  ner\'e  in  tJie  oedc^ 
ally  by  direct  pressure  in   carrying  loads,  and   is  very  common   in  soil 
It  may  be  due  to  a  neuritis  following  an  acute  infection  or  exfKisure. 
serratus  paralysis  is  rare.     It  usually  occurs  in  connection  with 
other  uiuscles  of  the  shoulder  girdle,  as  in  the  myopathies  and  in 
tuuscubir  atrophy.    Coneomitant  tra|)eijius  paralysis  is  the  most  frequent 
the  isolated  parKlysis  there  is  little  or  no  deformity  with  the  hand^ 
by  the  sides.    There  is  slight  abnormal  obliquity  of  the  posterior  lx>rd6r( 
scapula  and  prominence  of  the  inferior  angle«  but  when,  as  so  comrantil; 
pens,  the  middle  part  of  the  trapezius  is  also  paralyzed,  the  defonnil 
ruarked.     The  slioulder  is  at  a  lower  level,  the  inferior  angle  of  the  H!&pidl 
is  displacetl   in  wan!  and   upward,  and  tlie  superior  angle  projects  apviri 
When  the  arms  are  liehi  out  in  front  at  right  angles  to  the  iKxly  the  i 
lieeomes  winged  and  stands  out  prominently.     The^  arm  can  npt,  m 
be  raised  above  the  horizontab     The  outlook  of  the  ciu^es  due  to  injuir  < 
neuritis  is  good. 

(b)  CiRCLMFLEX  Xerve. — 'This  supplies^  the  deltoid  and  the  tcre* 
The  nerve  is  apt  to  be  involved  in  injuries,  in  disIoeatioiL^,  bruiKiDf 
crutch,  or  sometimes  by  extension  of  infiammation  from  the  joint. 
ally  the  paralysis  arises  from  a  pressure  neuritis  during  an  iUness. 
sequence  of  loss  of  power  in  the  deltoid,  the  arm  can  not  be  rai^^.    Thet 
ing  is  usually  marked  and  changes  the  5hape  of  the  nhoulder.     Sensttiool 
also  be  impaired  in  the  skin  over  the  muscle.    The  joint  may  he  relasedl 
there  may  be  a  distinct  space  between  the  head  of  the  liumerus  and 
acromion, 

(c)  MuscuLo-sriRAL  Paralysis;  R.u>ial  Paralysis. — This  is  one < 
most  common  of  peripheral  palsies,  and  results  from  the  exposerl  pi»it!< 
the  musculo-spiral  nerve.     It  is  often  bruised  in  the  use  of  the  er 
injuries  of  the  arm,  lilows,  or  fractures.     It  is  frequently   tnjtin!d 
person  falls  asleep  with  the  arm  over  the  back  of  a  chair,  or  by  p?e»wtrf 
the  body  upon  the  ann  when  a  person  is  sleeping  on  a  l>ench  or  on  the| 
It  may  be  paraly;5ed  by  sudden  violent  contraction  of  the  trii!<*p«k.    It  u  i 
times  involved  in  a  neuritis  from  cold,  but  this  is  uncommon  in  tfin 
with  other  causes.     The  paralysis  of  lead  poisoning  is  the  n*sidt  of  ; 
ment  of  certain  brandies  of  this  nerve. 

A  lesion  when  high  up  involves  the  triceps,  the  brach!  / 
supinator  longus.  as  well  as  the  extensors  of  the  wrist  and     u^r  r  -      Si 
in  lesions  juat  above  the  elbow  the  arm  muscles  and  the  supinator  i 
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spared.  The  most  characteristic  feature  of  the  paralysis  is  the  wrist-drop  and 
the  inability  to  extend  the  first  phalanges  of  the  fingers  and  thumb.  In  the 
pressure  palsies  the  supinators  are  usually  involved  and  the  movements  of 
supination  can  not  be  accomplished.  The  sensations  may  be  impaired^  or  there 
may  be  marked  tingling,  but  the  loss  of  sensation  is  rarely  so  pronounced  as 
that  of  motion. 

The  affection  is  readily  recognized,  but  it  is  sometimes  difScult  to  say  upon 
what  it  depends.  The  sleep  and  pressure  palsies  are,  as  a  rule,  imilateral  and 
involve  the  supinator  longus.  The  paralysis  from  lead  is  bilateral  and  the 
supinators  are  unaffected.  Bilateral  wrist-drop  is  a  very  common  symptom 
in  many  forms  of  multiple  neuritis,  particularly  the  alcoholic;  but  the  mode 
of  onset  and  the  involvement  of  the  legs  and  arms  are  features  which  make  the 
diagnosis  easy.  The  duration  and  course  of  the  musculo-spiral  paralyses  are 
very  variable.  The  pressure  palsies  may  disappear  in  a  few  days.  Recovery 
is  the  rule,  even  when  the  affection  lasts  for  many  weeks.  The  electrical  exam- 
ination is  of  importance  in  the  prognosis,  and  the  rules  laid  down  under 
paralysis  of  the  facial  nerve  hold  good  here. 

The  treatment  is  that  of  neuritis. 

(d)  Ulnar  Nerve. — The  motor  branches  supply  the  ulnar  half  of  the  deep 
flexor  of  the  fingers,  the  muscles  of  the  little  finger,  the  interossei,  the  adduc- 
tor and  the  inner  head  of  the  short  flexor  of  the  thumb,  and  the  ulnar  flexor 
of  the  wrist.  The  sensory  branches  supply  the  ulnar  side  of  the  hand — ^two 
and  a  half  fingers  on  the  back,  and  one  and  a  half  fingers  on  the  front.  Paral- 
ysis may  result  from  pressure,  usually  at  the  elbow-joint,  although  the  nerve 
is  here  protected.  Possibly  the  neuritis  in  the  ulnar  nerve  in  some  cases  of 
acute  ilhiess  may  be  due  to  this  cause.  Gowers  mentions  the  case  of  a  lady 
who  twice  had  ulnar  neuritis  after  confinement.  Owing  to  paralysis  of  the 
ulnar  flexor  of  the  wrist,  the  hand  moves  toward  the  radial  side;  adduction 
of  the  thumb  is  impossible;  the  first  phalanges  can  not  be  flexed,  and  the 
others  can  not  be  extended.  In  long-standing  cases  the  first  phalanges  are 
overextended  and  the  others  strongly  flexed,  producing  the  claw-hand ;  but  this 
is  not  so  marked  as  in  the  progressive  muscular  atrophy.  The  loss  of  sensa- 
tion corresponds  to  the  sensory  distribution  just  mentioned. 

(e)  Median  Nerve. — This  supplies  the  flexors  of  the  fingers  except  the 
ulnar  half  of  the  deep  flexors,  the  abductor  and  the  flexors  of  the  thumb,  the 
two  radial  lumbricales,  the  pronators,  and  the  radial  flexor  of  the  wrist.  The 
sensory  fibres  supply  the  radial  side  of  the  palm  and  the  front  of  the  thumb, 
the  first  two  fingers  and  half  the  third  finger,  and  the  dorsal  surfaces  of  the 
same  three  fingers. 

This  nerve  is  seldom  involved  alone.  Paralysis  results  from  injury  and 
occasionally  from  neuritis.  The  signs  are  inability  to  pronate  the  forearm 
beyond  the  mid-position.  The  wrist  can  be  flexed  only  toward  the  ulnar  side; 
the  thumb  can  not  be  opposed  to  the  tips  of  fingers.  The  second  phalanges 
can  not  be  flexed  on  the  first;  the  distal  phalanges  of  the  first  and  second 
fingers  can  not  be  flexed;  but  in  the  third  and  fourth  fingers  this  action  can 
be  performed  by  the  ulnar  half  of  the  flexor  profundus.  The  loss  of  sensation 
is  in  the  region  corresponding  to  the  sensory  distribution  already  mentioned. 
The  wasting  of  the  thumb  muscles,  which  is  usually  marked  in  this  paralysis, 
gives  to  it  a  characteristic  appearance. 
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Lumbar  and  Sacral  Plexuses. 

The  lumbar  plexus  is  sometimes  involved  in  growths  of  the  lymph-g^anli, 
in  psoas  abscess^  and  in  disease  of  the  bones  of  the  vertebrae.  Of  its  brandm 
the  obturator  nerve  is  occasionally  injured  during  parturition.  When  ptn- 
lyzed  the  power  is  lost  over  the  adductors  of  the  thigh  and  one  leg  can  not 
be  crossed  over  the  other.  Outward  rotation  is  also  disturbed.  The  atUeriar 
crural  nerve  is  sometimes  involved  in  wounds  or  in  dislocation  of  the  hip-joint, 
less  commonly  during  parturition^  and  sometimes  by  disease  of  the  bones  ind 
in  psoas  abscess.  The  special  symptoms  of  affection  of  this  nerve  are  paraljiii 
of  the  extensors  of  the  knee  with  wasting  of  the  muscles^  anaesthesia  of  the 
antero-lateral  parts  of  the  thigh  and  of  the  inner  side  of  the  1^  to  the  big 
toe.  This  nerve  is  sometimes  involved  early  in  growths  about  the  spine,  tnd 
there  may  be  pain  in  its  area  of  distribution.  Loss  of  the  power  of  abducting 
I  j]  the  thigh  results  from  paralysis  of  the  gluteal  nerve,  which  is  distributed  to 

the  gluteus  medius  and  minimus  muscles. 
'  External  Cutaneous  Nerve. — A  peculiar  form  of  sensory  disturbance,  con- 

fined to  the  territory  of  this  nerve,  was  first  described  by  Bernhardt  in  1895, 
and  a  tew  months  later  by  Both,  who  gave  it  the  name  of  meralgia  parailket' 
tea.  The  disease  is  probably  due  to  a  neuritis  which  seems  to  originate  in  thst 
part  of  the  nerve  where  it  passes  under  Poupart^s  ligament,  just  intemil  to 
the  anterior  superior  iliac  spine.  The  nerve  is  usually  tender  on  pressure  st 
this  point.  The  disease  is  more  common  in  men.  Musser  and  Sailer  in  1900 
collected  99  cases,  of  which  75  were  in  men.  A  large  number  of  the  cases  ire 
attributable  to  direct  traumatism  or  to  simple  pressure  on  the  nerve  by  the 
aponeurotic  canal  through  which  it  passes.  Pregnancy  is  among  the  more 
common  causes  in  women.  The  sensory  disturbances  consist  of  various  fonB§ 
of  paresthesia  located  over  the  outer  side  of  the  thigh,  oftentimes  with  some 
actual  diminution  in  the  acuity  of  sense  perception.  The  symptoms  in  varring 
intensity  may  persist  for  years,  and  the  discomfort  in  some  cases  be  so  giest. 
and  so  much  exaggerated  even  by  the  mere  touch  of  the  clothing,  that  patients 
may  be  greatly  incapacitated  thereby.  Excision  of  the  nerve  as  it  passes  under 
Poupart's  ligament  has  given  good  results. 

The  sacral  plexus  is  frequently  involved  in  tumors  and  inflammatiatts 
within  the  pelvis  and  may  be  injured  during  parturition.  Neuritis  is  com- 
mon, usually  an  extension  from  the  sciatic  nerve. 

Of  the  branches,  the  sciatic  nerve,  when  injured  at  or  near  the  notch,  canses 
paralysis  of  the  flexors  of  the  legs  and  the  muscles  below  the  knee,  but  injun 
below  the  middle  of  the  thigh  involves  only  the  latter  muscles.  There  is  tlio 
anaesthesia  of  the  outer  half  of  the  leg,  the  sole,  and  the  greater  portion  of 
the  dorsum  of  the  foot.  Wasting  of  the  muscles  frequently  follows,  and  there 
may  be  trophic  disturbances.  In  paralysis  of  one  sciatic  the  leg  is  fixed  tl 
the  knee  by  the  action  of  the  quadriceps  extensor  and  the  patient  is  able  to 
walk. 

Paralysis  of  the  small  sciatic  nerve  is  rarely  seen.  The  gluteus  maximnf 
is  involved  and  there  may  be  difficulty  in  rising  from  a  seat.  There  is  a  strip 
of  anaesthesia  along  the  back  of  the  middle  third  of  the  thigh. 

External  Popliteal  Nerve, — Paralysis  involves  the  peronaei,  the  long  ei- 
tensor  of  the  toes,  tibialis  anticus,  and  the  extensor  brevis  digitorom.    The 
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ankle  can  not  be  flexed,  resulting  in  a  condition  known  as  foot-drop,  and  as 
the  toes  can  not  be  raised  the  whole  leg  must  be  lifted,  producing  the  charac- 
teristic steppage  gait  seen  in  so  many  forms  of  peripheral  neuritis.  In  long- 
standing cases  the  foot  is  permanently  extended  and  there  is  wasting  of  the 
anterior  tibial  and  peroneal  muscles.  The  loss  of  sensation  is  in  the  outer 
half  of  the  front  of  the  leg  and  on  the  dorsum  of  the  foot. 

Internal  Popliteal  Nerve. — When  paralyzed,  plantar  flexion  of  the  foot  and 
flexion  of  the  toes  are  impossible.  The  foot  can  not  be  adducted,  nor  can  the 
patient  rise  on  tiptoe.  In  long-standing  cases  talipes  calcaneus  follows  and 
the  toes  assume  a  claw-like  position  from  secondary  contracture,  due  to  over- 
extension of  the  proximal  and  flexion  of  the  second  and  third  phalanges. 

Sciatica. 

This  is,  as  a  rule,  a  neuritis  either  of  the  sciatic  nerve  or  of  its  cords  of 
origin.     It  may  in  some  instances  be  a  functional  neurosis  or  neuralgia. 

It  occurs  most  commonly  in  adult  males.  A  history  of  rheumatism  or  of 
gout  is  present  in  many  cases.  Exposure  to  cold,  particularly  after  heavy 
muscular  exertion,  or  a  severe  wetting  are  not  uncommon  causes.  Within  the 
pelvis  the  nerves  may  be  compressed  by  large  ovarian  or  uterine  tumors,  by 
lymphadenomata,  by  the  foetal  head  during  labor;  occasionally  lesions  of  the 
hip- joint  induce  a  secondary  sciatica.  More  commonly,  however,  the  condition 
is  due  to  chronic  arthritis  of  the  spinal  column.  The  condition  of  the  nerve 
has  been  examined  in  a  few  cases,  and  it  has  often  been  seen  in  the  operation 
of  stretching.  It  is,  as  a  rule,  swollen,  reddened,  and  in  a  condition  of  inter- 
stitial neuritis.  The  affection  may  be  most  intense  at  the  sciatic  notch  or  in 
the  nerve  about  the  middle  of  the  thigh. 

Of  the  symptoms,  pain  is  the  most  constant  and  troublesome.  The  onset 
may  be  severe,  with  slight  pyrexia,  but,  as  a  rule,  it  is  gradual,  and  for  a  time 
there  is  only  slight  pain  in  the  back  of  the  thigh,  particularly  in  certain  posi- 
tions or  after  exertion.  Soon  the  pain  becomes  more  intense,  and  instead  of 
being  limited  to  the  upper  portion  of  the  nerve,  extends  down  the  thigh,  reach- 
ing the  foot  and  radiating  over  the  entire  distribution  of  the  nerve.  The 
patient  can  often  point  out  the  most  sensitive  spots,  usually  at  the  notch  or 
in  the  middle  of  the  thigh ;  and  on  pressure  these  are  exquisitely  painful.  The 
pain  is  described  as  gnawing  or  burning,  and  is  usually  constant,  but  in  some 
instances  is  paroxysmal,  and  often  worse  at  night.  On  walking  it  may  be  very 
great ;  the  Imee  is  bent  and  the  patient  treads  on  the  toes,  so  as  to  relieve  the 
tension  on  the  nerve.  In  protracted  cases  there  may  be  much  wasting  of 
the  muscles,  but  the  reaction  of  degeneration  can  seldom  be  obtained.  In  these 
chronic  cases  cramp  may  occur  and  fibrillar  contractions.  Herpes  may  develop, 
but  this  is  unusual.  In  rare  instances  the  neuritis  ascends  and  involves  the 
spinal  cord. 

The  duration  and  course  are  extremely  variable.  As  a  rule  it  is  an  ob- 
stinate affection,  lasting  for  months,  or  even,  with  slight  remissions,  for  years. 
Relapses  are  not  uncommon,  and  the  disease  may  be  relieved  in  one  nerve  only 
to  appear  in  the  other.  In  the  severer  forms  the  patient  is  bedridden,  and 
such  cases  prove  among  the  most  distressing  and  trying  which  the  physician 
is  called  upon  to  treat. 
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In  the  diagnosis  it  is  important^  in  the  first  place,  to  determine  whether 
the  disease  is  primary,  or  secondary  to  some  affection  of  the  pelvis  or  of  the 
spinal  cord.  A  careful  rectal  examination  should  be  made,  and,  in  women, 
pelvic  tumor  should  be  excluded.  Lumbago  may  be  confounded  with  it  Af- 
fections of  the  hip- joint  are  easily  distinguished  by  the  absence  of  tendeme;* 
in  the  course  of  the  nerve  and  the  sense  of  pain  on  movement  of  the  hip-joint 
or  on  pressure  in  the  region  of  the  trochanter.  There  are  instances  of  sacro- 
iliac disease  in  which  the  patient  complains  of  pain  in  the  upper  part  of  the 
thigh,  which  may  sometimes  radiate;  but  careful  examination  will  readily 
distinguish  between  the  affections.  Pressure  on  the  nerve  trunks  of  the  cami* 
equina,  as  a  rule,  causes  bilateral  pain  and  disturbances  of  sensation,  and,  as 
double  sciatica  is  rare,  these  circumstances  always  suggest  lesion  of  the  nene 
roots.  Between  the  severe  lightning  pains  of  tabes  and  sciatica  the  difference* 
ji  are  usually  well  defined. 

Treatment. — The  spinal  column  should  be  carefully  and  systematically  ex- 
amined, for  numerous  cases  have  been  relieved  by  orthopaedic  procedures.    The 
pelvic  organs  should  also  be  investigated.    Constitutional  conditions,  such  as 
rheumatism  and  gout,  should  receive  appropriate  treatment.    In  a  few  ca«s 
^^*  with  pronounced  rheumatic  history,  which  come  on  acutely  with  fever,  the 

salicylates  seem  to  do  good.  In  other  instances  they  are  (juite  uselei^s.  If 
there  is  a  suspicion  of  syphilis,  the  iodide  of  potassium  should  be  employed, 
and  in  gouty  cases  salines. 

Rest  in  bed  with  fixation  of  the  limb  by  means  of  a  long  splint  is  a  mort 
valuable  method  of  treatment  in  many  cases,  one  upon  which  Weir  Mitchell 
has  specially  insisted.  I  have  known  it  to  relieve,  and  in  some  instances  to 
cure,  obstinate  and  protracted  cases  which  had  resisted  all  other  treatment 
Hydrotherapy  is  sometimes  satisfactory,  particularly  the  warm  baths  or  the 
mud  baths.  Many  cases  are  relieved  by  a  prolonged  residence  at  one  of  the 
thermal  springs. 

Antipyrin,  antifebrin,  and  quinine  are  of  doubtful  benefit. 

Local  applications  are  more  beneficial.  The  hot  iron  or  the  thermo-cautery 
or  blisters  relieve  the  pain  temporarily.  Deep  injections  into  the  ner\'es  give 
great  relief  and  may  be  necessary  for  the  pain.  It  is  best  to  use  cocaine  at 
first,  in  doses  of  from  an  eighth  to  a  quarter  of  a  grain.  If  the  pain  is  un- 
bearable morphia  may  be  used,  but  it  is  a  dangerous  remedy  in  sciatica  and 
should  be  withheld  as  long  as  possible.  The  disease  is  so  protracted,  so  liable 
to  relapse,  and  the  patient\s  morale  so  undermined  by  the  constant  worry  and 
the  sleepless  nights,  that  the  danger  of  contracting  the  morphia  habit  is  very 
great.  On  no  consideration  should  the  patient  be  permitted  to  us<»  the  hypcv 
dermic  needle  himself.  It  is  remarkable  how  promptly,  in  some  cases,  th*^ 
injection  of  distilled  water  into  the  nerve  will  relieve  the  pain.  Acupunt-ture 
may  also  be  tried ;  the  needles  should  be  thrust  deeply  into  the  most  painful 
spot  for  a  distance  of  about  2  inches,  and  left  for  from  fifteen  to  twenty 
minutes.  The  injection  of  chloroform  into  the  nerve  has  also  been  recom- 
mended. 

Electricity  is  an  uncertain  remedy.  Sometimes  it  gives  prompt  relief;  in 
other  cases  it  may  be  used  for  weeks  without  the  slightest  benefit.  It  is  m<»i 
serviceable  in  the  chronic  cases  in  which  there  is  wasting  of  the  legs,  and 
should  be  combined  with  massage.     The  galvanic  current  should  be  used;  a 
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flat  electrode  should  be  placed  over  the  sciatic  notch,  and  a  smaller  one  used 
along  the  course  of  the  nerve  and  its  branches.  In  very  obstinate  cases  nerve- 
stretching  may  be  employed.  It  is  sometimes  successful-  but  in  other  in- 
stances the  condition  recurs  and  is  as  bad  as  ever. 


G.   GENERAL  AND  FUNCTIONAL  DISEASEa 
I.    A0X7TE  DELISIUM  (BeU's  Mania). 

Definition. — Acute  delirium  which  runs  a  rapidly  fatal  course,  with  slight 
fever,  and  in  which  post  mortem  no  lesions  are  found  sufficient  to  account  for 
the  disease. 

Etiological  factors  are  emotional  strain,  mental  shock  and  distress,  physical 
pain,  toxaemia  or  infection.  It  may  occur  during  convalescence  from  fevers. 
It  is  a  rare  disease,  and  almost  all  authors  are  agreed  that,  with  few  exceptions, 
it  is  peculiar  to  women.  Cases  are  reported  by  many  old  writers  under  the 
term  brain  fever  or  phrenitis.  Bell,  at  the  time  Superintendent  of  the  McLean 
Asylum,  described  it  *  accurately  under  the  designation,  "  a  form  of  disease 
resembling  some  advanced  stages  of  mania  and  fever.*^ 

The  disease  may  set  in  abruptly  or  be  preceded  by  a  period  of  irritability, 
restlessness,  and  insomnia.  The  mental  symptoms  develop  with  rapidity  and 
may  quickly  reach  a  grade  of  the  most  intense  frenzy.  There  are  the  wildest 
hallucinations  and  outbreaks  of  great  violence.  The  patient  talks  incessantly, 
but  incoherently  and  unintelligibly.  No  sleep  is  obtained,  and  at  last,  worn 
out  with  the  intensity  of  the  muscular  movements,  the  patient  becomes  utterly 
prostrated  and  assumes  the  sitting  or  recumbent  posture.  iTiere  may  some- 
times be  definite  salaam  movements,  and  in  a  case  which  I  saw  at  WestphaPs 
clinic  the  patient  incessantly  made  motions  as  if  working  a  pump  handle.  After 
a  period  of  intense  bodily  excitement,  lasting  for  from  twenty-four  to  thirty- 
six  hours  or  longer,  the  patient  can  be  examined,  and  presents  the  conditions 
which  Bell  described  as  typho-mania.  The  temperature  ranges  from  102®  to 
104®,  or  even  higher.  The  tongue  is  dry,  the  pulse  rapid  and  feeble;  some- 
times there  are  seen  on  the  skin  bullae  and  pustules,  and  frequently  sores  from 
abrasion  and  self-infiicted  injuries.  Toward  the  close  or,  according  to  Spitzka, 
even  during  the  development  of  the  disease  there  may  be  lucid  intervals.  There 
may  be  petechiae  on  the  skin,  and  often  there  is  marked  congestion  of  the  face 
and  extremities.  The  duration  of  the  disease  is  variable.  Very  acute  cases 
may  terminate  within  a  week ;  others  persist  for  two  or  even  three  weeks.  The 
course  of  the  disease  is  almost  uniformly  fatal.  The  anatomical  condition  is 
practically  negative,  or  at  any  rate  presents  nothing  distinctive.  There  is  great 
venous  engorgement  of  the  vessels  of  the  meninges  and  of  the  gray  cortex. 
In  two  cases  in  which  I  made  a  careful  microscopical  examination  of  the  gray 
matter  there  were  perivascular  exudation  and  leucocytes  in  the  lymph  sheaths 
and  perigangliar  spaces.  In  the  inspection  of  fatal  cases  of  acute  delirium 
careful  examination  should  be  made  of  the  lungs  and  ileum.  It  should  be 
borne  in  mind  that  in  a  majority  of  the  cases  dying  in  this  manner,  there  is 
engorgement  of  the  bases  of  the  lungs  or  even  deglutition  pneumonia. 

*  American  Journal  of  Insanity,  1849, 
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The  nature  of  the  disease  is  quite  unknown.  Some  of  the  cases  suggest 
acute  infection.  Spitzka  thinks  that  it  is  due  to  an  autochthonous  nenre 
poison. 

Diagnosis. — ^There  are  several  diseases  which  may  present  identical  symp- 
toms. As  Bell  remarks  in  his  paper,  the  first  glance  in  many  cases  suggests 
typhoid  fever,  particularly  when  the  patient  is  seen  after  the  violence  of  the 
mania  has  subsided.  He  gives  two  instances  of  this  which  were  admitted 
from  a  general  hospital.  Enlargement  of  the  spleen,  the  occurrence  of  spots, 
and  the  history  give  clews  for  the  separation  of  the  cases ;  but  there  are  in- 
stances in  which  it  is  at  first  impossible  to  decide.  Moreover,  typhoid  fever 
may  set  in  with  the  most  intense  delirium.  The  existence  of  fever  is  the  most 
deceptive  symptom,  and  its  combination  with  delirium  and  dry  tongue  so  com- 
monly means  typhoid  fever  that  it  is  very  difficult  to  avoid  error. 

Acute  pneumonia  may  come  on  with  violent  maniacal  delirium  and  the 
pulmonary  symptoms  may  be  entirely  masked. 

Occasionally  acute  uraemia  sets  in  suddenly  with  intense  mania,  and  finally 
subsides  into  a  fatal  coma.  The  condition  of  the  urine  and  the  absence  of 
fever  would  be  important  diagnostic  features. 

The  character  of  the  delirium  is  quite  different  from  that  of  mania  a  potu. 
It  may  be  extremely  difficult  to  differentiate  acute  delirium  from  certain  cases 
of  cortical  meningitis  occurring  in  connection  with  pneumonia,  ulcerative 
endocarditis  or  tuberculosis,  or  due  to  extension  from  disease  of  the  ear.  This 
sets  in  more  frequently  with  a  chill,  and  there  may  be  convulsions. 

Treatment. — Even  though  bodily  prostration  is  apt  to  come  on  early  and 
be  profound,  in  the  case  of  a  robust  man  free  venesection  might  be  tried.  I 
I  have  been  criticised  for  this  advice,  but  repeat  it.  It  is  not  at  all  improb- 
able that  some  of  the  many  cases  of  mania  in  which  Benjamin  Rush  let  blood 
with  such  benefit  belonged  to  this  class  of  affections.  Considering  its  remark- 
able calming  influence  in  febrile  delirium,  the  cold  bath  or  the  cold  pack  should 
be  employed.  Morphia  and  chloroform  may  be  administered  and  hyoscine 
and  the  bromides  may  be  tried.  Krafft-Ebing  states  that  Solivetti  has  obtained 
good  results  by  the  use  of  ergotin.  Unfortunately,  as  asylum  reports  show,  the 
disease  is  almost  uniformly  fatal. 


n.    PARALYSIS    AGITANS. 
(Farkinaon's  Disease;  Shaking  Palsy.) 

Definition. — A  chronic  affection  of  the  nervous  system,  characterized  by 
muscular  weakness,  tremors,  and  rigidity. 

Etiology. — Men  are  more  frequently  affected  than  women.  It  rarely 
occurs  under  forty,  but  instances  have  been  reported  in  which  the  disease  began 
about  the  twentieth  year.  It  is  by  no  means  an  uncommon  affection.  Direct 
heredity  is  rare,  but  the  patients  often  belong  to  families  in  which  there  ire 
other  nervous  affections.  Among  exciting  causes  may  be  mentioned  exposure 
to  cold  and  wet,  and  business  worries  and  anxieties.  In  some  instances  the 
disease  has  followed  directly  upon  severe  mental  shock  or  trauma.  Cases  have 
been  described  after  the  specific  fevers.  Malaria  is  believed  by  some  to  be  in 
important  factor,  but  of  this  there  is  no  satisfactory  evidence. 
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Morbid  Anatomy. — No  constant  lesions  have  been  found.  The  similarity 
between  certain  of  the  features  of  Parkinson's  disease  and  those  of  old  age 
suggest  that  the  affection  may  depend  upon  a  premature  senility  of  certain 
regions  of  the  brain.  Our  organs  do  not  age  uniformly,  but  in  some,  owing  to 
hereditary  disposition,  the  process  may  be  more  rapid  than  in  others.  "  Park- 
inson's disease  has  no  characteristic  lesions,  but  on  the  other  hand  it  is  not  a 
neurosis.  It  has  for  an  anatomical  basis  the  lesions  of  cerebro-spinal  senility, 
which  only  differ  from  those  of  true  senility  in  their  early  onset  and  greater 
intensity'*  (Dubief).  The  important  changes  are  doubtless  in  the  cerebral 
cortex. 

Symptoma. — The  disease  begins  graduall}^  usually  in  one  or  other  hand, 
and  the  tremor  may  be  either  constant  or  intermittent.  With  this  may  be  asso- 
ciated weakness  or  stiffness.  At  first  these  symptoms  may  be  present  only 
after  exertion.  Although  the  onset  is  slow  and  gradual  in  nearly  all  cases, 
there  are  instances  in  which  it  sets  in  abruptly  after  fright  or  trauma.  When 
well  established  the  disease  is  very  characteristic,  and  the  diagnosis  can  be  made 
at  a  glance.  The  four  prominent  symptoms  are  tremor,  weakness,  rigidity, 
and  the  attitude. 

Tremor. — This  may  be  in  the  four  extremities  or  confined  to  hands  or 
feet ;  the  head  is  not  so  commonly  affected.  The  tremor  is  usually  marked  in 
the  hands,  and  the  thumb  and  forefinger  display  the  motion  made  in  the  act 
of  rolling  a  pill.  At  the  wrist  there  are  movements  of  pronation  and  supina- 
tion, and,  though  less  marked,  of  flexion  and  extension.  The  upper-arm  mus- 
cles are  rarely  involved.  In  the  legs  the  movement  is  most  evident  at  the 
ankle-joint,  and  less  in  the  toes  .than  in  the  fingers.  Shaking  of  the  head  is 
less  frequent,  but  does  occur,  and  is  usually  vertical,  not  rotatory.  The  rate 
of  oscillation  is  about  five  per  second.  Any  emotion  exaggerates  the  movement. 
The  attempt  at  a  voluntary  movement  may  check  the  tremor  (the  patient  may 
be  able  to  thread  a  needle),  but  it  returns  with  increased  intensity.  The 
tremors  cease,  as  a  rule,  during  sleep,  but  persist  when  the  muscles  are  not 
in  use.    The  writing  of  the  patient  is  tremulous  and  zigzag. 

Weakness. — Loss  of  power  is  present  in  all  cases,  and  may  occur  even  be- 
fore the  tremor,  but  is  not  very  striking,  as  tested  by  the  dynamometer,  until 
the  late  stages.  The  weakness  is  greatest  where  the  tremor  is  most  developed. 
The  movements,  too,  are  remarkably  slow.  There  is  rarely  complete  loss  of 
power. 

BioiDiTY  may  early  be  expressed  in  a  slowness  and  stiffness  in  the  volun- 
tary movements,  which  are  performed  with  some  effort  and  difficulty,  and  all 
the  actions  of  the  patient  are  deliberate.  This  rigidity  is  in  all  the  muscles, 
and  leads  ultimately  to  the  characteristic  attitude. 

Attitude  and  Gait. — The  head  is  bent  forward,  the  back  is  bowed,  and 
the  arms  are  held  away  from  the  body  and  are  somewhat  flexed  at  the  elbow- 
joints.  The  face  is  expressionless,  and  the  movements  of  the  lips  are 
slow.  The  eyebrows  are  elevated,  and  the  whole  expression  is  immobile  or 
mask-like,  the  so-called  Parkinson's  mask.  The  voice,  as  pointed  out  by  Buz- 
zard, is  apt  to  be  shrill  and  piping,  and  there  is  often  a  hesitancy  in  beginning 
a  sentence;  then  the  words  are  uttered  with  rapidity,  as  if  the  patient  was  in 
a  hurry.  This  is  sometimes  in  striking  contrast  to  the  scanning  speech  of 
insular  sclerosis.    The  fingers  are  fiexed  and  in  the  position  assumed  when  the 
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hand  is  at  rest;  in  the  late  slagos  they  can  not  be  extended.  Oecti^iaoillf 
there  is  overextension  of  the  terminal  phalanges.  The  hand  is  ui^ualir  turned 
toward  the  ulnar  side  and  the  attitude  somewhat  re>semhlos  that  of  adrancvd 
cases  of  rheumatoid  arthritis.  In  the  late  stages  there  are  contracturefl  at  the 
elbows,  knees,  and  ankk\^.  The  movements  of  the  patient  are  chamcterm^l 
by  great  deliberation.  He  rises  from  the  chair  slowly  in  the  stooping  atti- 
tude, with  the  head  projecting  forward.  In  attempting  to  walk  th^  strp 
are  short  and  hurried,  and*  as  Trousseau  remarks,  lie  appears  to  be  nmning 
after  his  centre  of  gravity.  This  h  termed  festination  or  propulsion*  in  coo- 
tradistinetion  to  a  peculiar  gait  observed  when  the  patient  is  pulled  backward. 
when  he  makes  a  number  of  steps  and  would  fall  over  if  not  prevented— retm* 
pulsion. 

The  KKFLEXEs  are  normal  in  most  cases,  but  in  a  few  they  are  exaggerattd 

Of  SENSORY  disturbances  Charcot  has  noted  abnormal  alterations  ia  thr 
temperahire  sense.  The  patient  may  complain  of  subjective  senf^ationifi  of  hat 
either  general  or  loctil — a  phenomenon  which  may  be  present  on  one  side  oalf 
and  associated  vvitli  no  actual  increase  of  the  surface  temperature,  a*  nwcb 
as  G"^  F,  {CiQwers),  In  other  instames,  patients  complain  of  ei:ild.  Ijocdmi 
sweating  may  be  present.  The  skin,  esjiecially  of  the  forehead,  may  b**  ihu^<^- 
ened.     The  mental  condition  rarel>"  shows  any  change. 

Variatioxh  in  TiiK  SvMPTOMs. — I'he  tremor  may  be  absc^nt.  bin  t)n-  n-ia 
ity,  weakness,  and  attitude  are  8ut!icient  to  make  the  diagnui^is,  Tiie  iii-i«* 
may  be  heraiplegic  in  character,  involving  only  one  side  or  eren  one  Uak 
Usually  these  are  but  stages  of  the  disease. 

Dia^noaifi.— In  we  11 -developed  cases  the  disease  is  reeDgniaEed  at  a  gli&tt 
The  attitude,  gait,  stitfness,  and  niaskdike  expression  are  f>oinis  of  as  mttA 
importance  as  the  oscillations,  and  usually  serve  to  separate  the  cases  fwra 
senile  and  other  forms  of  tremor.  Disseminated  sclerosis  develops  earlier,  m\ 
is  eharacterizetl  by  the  nystagmus,  and  the  scanning  speech*  and  does  not  pw- 
sent  the  (litilinif  so  const  ant  in  paralysis  agitans.  Yet  Schultze  and  Sicb 
have  reported  cases  in  which  the  signs  of  multiple  sclero^iis  have  been  ««^ 
ciated  with  those  of  paralysis.  The  hemiplegic  form  might  Ije  confoimrM 
with  post-hem iplegic  tremor,  but  the  history,  the  mode  of  onset,  and  thegrwih 
increased  reflexes  would  be  sunicient  to  distinguish  the  two.  The  Parkin^omis 
face  is  of  great  importance  in  tlir  diagnosis  of  the  obscure*  and  anoinalf)6>> 
forms. 

The  disease  is  incurable.  I'eriods  of  improvement  may  occur,  but  the  U^ 
ency  is  for  the  affection  to  proceed  progressively  downward,  It  itf  i  *!"«» 
degenerative  process  and  the  cases  hist  for  years. 

Treatment — There  is  no  method  which  can  be  recommended  as  atfAf 
tory  in  any  respect.     Arsenic,  opium,  and  hyoscyamine  may  be  tried^  l 
friends  of  the  patient  should  be  told  frankly  that  the  disease  is  in«'urji  • 
and  that  nothing  can  be  done  except  to  attend  to  the  physical  ctimfort.-*  of  trr 
patient.    Regulated  and  systematized  exercises  should  be  carried  out 


Other  Forxis  of  Tremor, 

(a)  Simple  Tremor* — This  is  occasionally  found  in  persons  in  viioRi  H'* 

impossible  to  assign  any  cause.    It  may  be  transient  or  persist  for  an  in^^ 
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nite  time.    It  h  often  extremely  slight,  and  in  aggravated  by  all  cnui^os  which 
lower  the  vitality. 

(b)  Hereditary  Tremor* — C,  L.  Dana  has  reported  remarkable  easc8  of 
hereditary  tremor,  Jt  otriirred  in  all  t!ie  itiemlKTe  of  one  family,  and  begin- 
mng  in  infaiKV  continued  without  produeing  any  serious  ehanges. 

(c)  Senile  Tremor. — With  advancing  age  tremulousuess  during  museular 
movements  is  extremely  common,  but  is  rarely  seen  under  seventy.  It  is 
alway^s  a  fine  tremor,  which  begins  in  the  hands  and  often  extends  to  the 
muscles  of  the  neck,  causing  slight  movemeid  of  the  head. 

(d)  Toxic  tremor  is  seen  chietly  as  an  effect  of  tobacco,  alcohol,  lead,  or 
mercury;  more  rarely  in  arsenical  or  opium  poisoning.  In  elderly  men  who 
smoke  much  it  may  be  entirely  due  to  the  tobaceo.  One  of  the  eommonest 
forms  of  this  is  the  alcohnlie  tremor,  which  occurs  only  on  movement  and  baa 

fDAiderable  range.    Lead  tremor  is  considered  under  lead  poisoning,  of  ivhich 
constitutes  a  very  important  symptom, 
(e)  Hysterical  tremor,  which  usually  occurs  under  circumstances  which 
make  the  diagnosis  easy,  will  be  considered  in  the  section  on  hysteria. 


u 


in.    ACITTE    CHOEEA. 


(Bydenliatii^s  Chorea ;  St*  Titua'a  Banca,) 
Befinitioii. — A  disease  clnetly  affecting  children,  characterized  by  irregular, 
involuntary  contraction  of  tlje  muscles,  a  variable  amount  of  psychical  dis- 
turbance, and  a  remarkable  liability  to  acute  endocarditis. 

We  shall  speak  here  only  of  Sydenham's  chorea.     Senile  chorea,  chronic 
chorea,  the  prchemiplegie  and  post-hemiplegic  forms,  and  rhythmic  chorea  are  . 
totally  different  affections. 

Etiology, — Sex. — Of  554  eases  which  I  have  analyzed  from  the  Philadel- 
phia Infirmary  for  Diseases  of  the  Ner%'ous  System,  71  per  cent  were  in  females 
and  21)  per  cent  in  males.    After  puberty  the  percentage  in  females  increases. 

kAoE. — The  disease  is  most  common  between  the  ages  of  five  and  fifteen. 
a22  eases,  380  occurred  in  this  period.  It  is  more  common  in  the  lower 
classes,  and  is  rare  among  the  negroes  and  native  races  of  America.  Morris  J, 
Lewis  has  shown  that  the  cases  are  most  numerous  when  the  mean  relative 
humidit}^  is  excessive  and  the  barometric  pressure  low. 

Rheumatism. — A  causal  relationship  i>etween  rheumatism  and  chorea  has 
been  claimed  by  many  since  the  time  of  Bright.  The  English  and  French 
wrriters  maintain  the  closeness  of  this  connection;  on  the  other  hand,  German 
autliors.  as  a  rule,  regard  the  connection  as  by  no  means  very  close.  Df  the 
554  cases,  in  15.5  per  cent  there  was  a  history  of  rheumatism  in  the  family. 
In  88  caiies,  15.8  per  cent,  there  was  a  history  of  articular  swelling,  acute  or 
gllbaeute.  In  33  cases  there  were  pains,  sometimes  described  as  rheumatic, 
in  various  parts,  but  not  assoeiated  with  joint  trouble.  If  w^e  regard  all  such 
cases  88  rheumatic  and  add  them  to  those  with  manifest  articular  trouble,  the 

f  rentage  is  raised  to  nearly  21. 
We  find  two  groups  of  eases  in  which  acute  arthritis  is  present  in  chorea, 
one,  the  arthritis  antedates  by  some  months  or  years  the  onset  of  the  chorea, 
and  doe^  not  recur  l>efore  or  during  the  attack.     In  the  other  group,  the  chorea 
iets  in  with  or  follows  immediately  upon  the  acute  arthritis.    In  some  instances 
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it  is  impossible  to  decide  whether  the  joint  symptoms  or  the  moyements  hare 
appeared  first.  It  is  difficult  to  differentiate  the  cases  of  irregular  pain^  with- 
out definite  joint  affection.  It  is  probable  that  many  of  them  are  rheumatic, 
and  yet  I  think  it  would  be  a  mistake  to  regard  as  such  all  cBiyCs  in  childrm 
in  which  there  are  complaints  of  vague  pains  in  the  bones  or  muscles^-so-ctUed 
growing  pains.  It  should  never  be  forgotten,  however,  that  a  slight  articular 
swelling  may  be  the  sole  manifestation  of  rheumatism  in  a  child — so  slight, 
indeed,  that  the  disease  may  be  entirely  overlooked. 

Heakt-disease. — Endocarditis  is  believed  by  some  writers  to  be  the  cau?* 
of  the  disease.  The  particles  of  fibrin  and  vegetations  from  the  valves  pa.*s  a> 
emboli  to  the  cerebral  vessels.  On  this  view,  which  we  shall  discuss  later, 
chorea  is  the  result  of  an  embolic  process  occurring  in  the  course  of  a  rheu- 
matic endocarditis. 

Infectious  Diseases. — Scarlet  fever  with  arthritic  manifestations  maj 
be  a  direct  antecedent.  Sturges  states  that  a  history  of  previous  whooping- 
cough  occurs  more  frequently  in  choreic  than  in  other  children,  but  I  find 
no  evidence  of  this  in  the  Infirmary  records.  With  the  exception  of  rheumatic 
fever,  there  is  no  intimate  relationship  between  chorea  and  the  acute  diseaa^ 
incident  to  childhood.  It  may  be  noted  in  contrast  to  this  that  the  so-called 
canine  chorea  is  a  common  sequel  of  distemper.  Chorea  has  been  known  to 
develop  in  the  course  of  an  acute  pyaemia,  and  to  follow  gonorrhoea  and  puw*- 
peral  fever. 

Anemia  is  less  often  an  antecedent  than  a  sequence  of  chorea,  and  thongfa 
cases  develop  in  children  who  are  ansemic  and  in  poor  health,  this  is  bj  no 
means  the  rule.     Chorea  may  develop  in  chlorotic  girls  at  puberty. 

Pregnancy. — A  choreic  patient  may  become  pregnant;  more  frequently 
the  disease  occurs  during  pregnancy;  sometimes  it  develops  post  partum. 
Buist,  of  Dundee  (Trans.  Edin.  Obs.  Soc,  1895),  has  tabulated  carefully  the 
recorded  cases  to  that  date.  Of  226  cases,  in  6  the  chorea  preceded  the  preg- 
nancy; in  105  it  occcurred  during  the  pregnancy;  in  31  in  recurrent  preg- 
nancies; 45  cases  terminated  fatally,  and  in  16  cases  the  chorea  developed  po^ 
partum.  The  alleged  frequency  in  illegitimate  primiparae  is  not  borne  out  bj 
his  figures.  Beginning  in  the  first  three  months  were  108  cases,  in  the  second 
three  months  70  cases,  in  the  last  three  months  25  cases.  The  disease  is  often 
severe,  and  maniacal  symptoms  may  develop. 

A  tendency  to  the  disease  is  found  in  certain  families.  In  80  cases  there 
was  a  history  of  attacks  of  chorea  in  other  members.  In  one  instance  both 
mother  and  grandmother  had  been  affected.  High-strung,  excitable,  nervoo* 
children  are  especially  liable  to  the  disease.  Fright  is  considered  a  frequent 
cause,  but  in  a  large  majority  of  the  cases  no  close  connection  exists  between 
the  fright  and  the  onset  of  the  disease.  Occasionally  the  attack  sets  in  it 
once.  Mental  worry,  trouble,  a  sudden  grief,  or  a  scolding  may  apparently 
be  the  exciting  cause.  The  strain  of  education,  particularly  in  girls  dnrini: 
the  third  hemidecadc,  is  a  most  important  factor  in  the  etiology  of  the  disemst 
Bright,  intelligent,  active-minded  girls  from  ten  to  fourteen,  ambitious  to  do 
well  at  school,  often  stimulated  in  their  efforts  by  teachers  and  parents,  form 
a  large  contingent  of  the  cases  of  chorea  in  hospital  and  private  practiit 
Sturges  has  called  special  attention  to  this  school-made  chorea  as  one  seriou* 
evil  in  our  modem  method  of  forced  education.     Imitation,  which  is  mtst- 
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aed  as  ao  exciting  cau.^e,  is  extremely  rare,  and  doe^^  not  appear  to  have 
flifluenced  the  onset  in  a  single  case  in  the  InOrniary  records, 

feThe  disease  may  rapidly  follow  an  injon'  or  a  slight  surgical  operation, 
ex  irritation  was  helieved  to  play  an  important  roh  in  the  disease,  particu- 
y  tlie  presence  of  worms  or  genital  irritation ;  but  1  have  met  with  no  in- 
stance in  wliith  the  disease  couid  be  attributed  to  either  of  these  causes.  Local 
spasm »  particularly  of  the  face — the  habit  chorea  of  Mitchell — may  be  asso- 
ciated with  irritation  in  the  nostrils  and  adenoid  growtlis  in  the  vault  of  the 
pharynx,  as  pointed  out  by  Jacobi. 

^L  It  has  been  claimed  by  Stevens  tliat  ocular  defects  lie  at  tlie  basis  of  many 
Hies  of  chorea,  and  that  with  the  correction  of  these  the  irregular  movements 
disappear.  The  investigations  of  De  Schweinitz  show  that  tx-ular  defects  do 
not  occur  in  greater  proixirtion  in  choreic  than  in  other  children.  A  majority 
of  the  cn»es  in  which  operation  has  iH-en  followed  by  relief  have  been  instances 
of  tic,  1  oea I  o r  gen e ra U 

Morbid  AEatomy  and  Pathology. — No  constant  lesions  have  been  found 
in  the  nervous  system  in  acute  chorea.  Avascular  changes,  such  as  hyaline 
transformation,  exudation  of  leucocytes,  minute  haemorrhages,  and  thrombosia 
of  the  smaller  arteries,  have  been  described. 

t  Embolism  of  the  smaller  cerebral  vessels  has  been  found,  and  there  are 
record  7  cases  of  embolism  of  the  central  artery  of  the  retina  (H.  M. 
Thomas,  1901).  Based  on  the  presence  of  emboli,  Kirkes  and  others  have 
supported  what  is  known  as  the  emiiolic  theory  of  the  disease.     Endocarditis 

feby  far  the  most  frequent  lesion  in  Sydenham's  chorea.  With  no  disease, 
t  excepting  rheumatism,  is  it  so  constantly  associated.  I  have  collected 
m  the  literature  (to  July,  1894)  the  records  of  73  autopsies;  there  were  G2 
wit] I  endocarditis,*  The  endocurditis  is  usually  of  the  simple  variety,  but 
Bft  ulcerative  form  has  occasionally  been  described. 

^B  We  are  still  far  froui  a  solutiuii  cd"  all  the  problems  connected  with  chorea. 
^■ifortuuately,  the  word  has  been  used  to  cn^ver  a  series  of  totally  diverse  dis- 
^Hers  of  movemctit,  so  that  there  are  still  excellent  observers  who  hold  that 
^p>rea  is  only  a  symptoui,  and  is  not  to  be  regarded  as  an  etiological  unit.  The 
chorea  of  childhood,  the  disease  which  Sydenham  described,  presents,  however, 
characteristics  so  unmistakable  that  it  must  be  regardcHl  as  a  definite,  substan- 
tive affection.  We  can  not  discuss  fully,  but  only  indicate  brictly,  certain  of 
the  theories  which  have  been  advanced  with  regard  to  it.  The  most  generally 
epted  view  is  that  it  is  a  funcliunal  brain  disorder  atfecting  the  nerve- 
Hires  controlling  the  motor  apparatus,  an  instability  of  tlie  nerve-cells, 
i>ught  about,  one  supposes  by  hypera?mia,  another  by  antemia,  a  third  by 
^•hical  influences,  a  fourth  by  irritation,  central  or  peripheral  Of  the  actual 
ire  of  this  derangement  we  know  nothing,  nor,  indeed,  wliether  the  changes 
primary  and  tire  result  of  a  faulty  action  of  tlie  cortical  cells  or  whether  the 
impulses  are  secondarily  disturbtHl  in  their  course  down  the  motor  path.  The 
predoniinant^e  of  the  disease  in  females,  and  its  onset  at  a  time  when  the  edu- 
cation of  the  brain  is  rapidly  developing,  arc  etiological  facts  which  Sturges 
has  urged  in  favor  of  the  view  that  chorea  is  an  expresaion  of  functional  insta- 
biiitv  of  the  nerve-centres. 
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The  embolic  theory  originally  advanced  by  Kirkes  has  a  solid  Usii 
of  fact,  but  it  is  not  comprehensive  enough,  as  all  of  the  cases  can  not  be 
brought  within  its  limits.  There  are  instances  without  endocarditis  and 
without,  so  far  as  can  be  ascertained,  plugging  of  cerebral  vessels;  and 
there  are  also  cases  with  extensive  endocarditis  in  which  the  histologietl 
examination  of  the  brain,  so  far  as  embolism  is  concerned,  was  negative. 
In  favor  of  the  embolic  view  is  the  experimental  production  in  animals  of 
chorea  by  Rosenthal,  and  later  by  Money,  by  injecting  fine  particles  into 
the  carotids. 

Lately,  as  indeed  might  be  expected,  chorea  has  been  regarded  as  an  infec- 
tious disease.  Nothing  definite  has  yet  been  determined.  In  favor  of  this 
view  it  has  been  urged,  as  it  is  impossible  to  refer  the  chorea  to  endocarditis  or 
the  endocarditis  in  all  cases  to  rheumatism,  that  both  have  their  origin  in  t 
common  cause,  some  infectious  agent,  which  is  capable  also,  in  persons  predis- 
posed, of  exciting  articular  disease.  Cases  have  been  reported  in  scarlet  fever 
with  arthritic  manifestations,  in  puerperal  fever,  and  rheumatism,  also  aft» 
gonorrhoea,  and  such  facts  are  suggestive  at  least  of  the  association  of  tlie 
disease  with  infective  processes.  Possibly,  as  has  been  suggested  by  some 
writers,  the  paralytic  conditions  associated  with  chorea  may  be  analogous  to 
those  which  occur  in  typhoid  and  certain  of  the  infectious  diseases.  On  the 
other  hand,  there  are  conditions  extremely  difficult  to  harmonize  with  this 
view.  The  prominent  psychical  element  is  certainly  one  of  the  most  serious 
objections,  since  there  can  be  no  doubt  that  ordinary  chorea  may  rapidly  foUov 
a  fright  or  a  sudden  emotion. 

Symptoms. — Three  groups  of  cases  may  be  recognized — the  mild,  severe, 
and  maniacal  chorea. 

Mild  Chorea. — In  this  the  affection  of  the  muscles  is  slight,  the  speedi 
is  not  seriously  disturbed,  and  the  general  health  not  impaired.  Premoni- 
tory symptoms  are  shown  in  restlessness  and  inability  to  sit  still,  a  condition 
well  characterized  by  the  term  "  fidgets."  There  are  emotional  disturbances 
such  as  crying  spells,  or  sometimes  night-terrors.  There  may  be  pains  in  the 
limbs  and  headache.  Digestive  disturbances  and  anaemia  may  be  present.  A 
change  in  the  temperament  is  frequently  noticed,  and  a  docile,  quiet  child 
may  become  cross  and  irritable.  After  these  symptoms  have  persisted  for  i 
week  or  more  the  characteristic  involuntary  movements  begin,  and  are  often 
first  noticed  at  the  table,  when  the  child  spills  a  tumbler  of  water  or  up^ti  i 
plate.  There  may  be  only  awkwardness  or  slight  incoordination  of  voluntirr 
movements,  or  constant  irregular  clonic  spasms.  The  jerky,  irregular  char- 
acter of  the  movements  differentiates  them  from  almost  every  other  disorder 
of  motion.  In  the  mild  cases  only  one  hand,  or  the  hand  and  face,  are  affected, 
and  it  may  not  spread  to  the  other  side. 

In  the  second  grade,  the  severe  form,  the  movements  become  general  and 
the  patient  may  be  unable  to  get  about  or  to  feed  or  undress  herself,  owin^r 
to  the  constant,  irregular,  clonic  contractions  of  the  various  muscle  groups^ 
The  speech  is  also  affected,  and  for  days  the  child  may  not  be  able  to  talk. 
Often  with  the  onset  of  the  severer  symptoms  there  is  loss  of  power  on  one 
side  or  in  the  limb  most  affected. 

The  third  and  most  extreme  form,  the  so-called  maniacal  chorea,  or 
chorea  insaniens,  is  truly  a  terrible  disease,  and  may  develop  out  of  the  onli- 
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naiy  form.  These  cases  are  more  common  in  adult  women  and  may  develop 
during  pregnancy. 

Chorea  begins,  as  a  rule,  in  the  hands  and  arms,  then  involves  the  face,  and 
subsequently  the  legs.  The  movements  may  be  confined  to  one  side — ^hemi- 
chorea.  The  attack  begins  of tenest  on  the  right  side,  though  occasionally  it  is 
general  from  the  outset.  One  arm  and  the  opposite  leg  may  be  involved.  In 
nearly  one-fourth  of  the  cases  speech  is  affected ;  this  may  amount  only  to  an 
embarrassment  or  hesitancy,  but  in  other  instances  it  becomes  an  incoherent 
jumble.  In  very  severe  cases  the  child  will  make  no  attempt  to  speak.  The 
inability  is  in  articulation  rather  than  in  phonation.  Paroxysms  of  panting 
and  of  hard  expiration  may  occur,  or  odd  sounds  may  be  produced.  As  a  rule 
the  movements  cease  during  sleep. 

A  prominent  symptom  is  muscular  weakness,  usually  no  more  than  a  con- 
dition of  paresis.  The  loss  of  power  is  slight,  but  the  weakness  may  be  shown 
by  an  enfeebled  grip  or  by  a  dragging  of  the  leg  or  limping.  In  his  original 
account  Sydenham  refers  to  the  "unsteady  movements  of  one  of  the  legs, 
which  the  patient  drags."  There  may  be  extreme  paresis  with  but  few  move- 
ments— the  paralytic  chorea  of  Todd.  Occasionally  a  local  paralysis  or  weak- 
ness remains  after  the  attack. 

It  is  doubtful  whether  choreic  spasms  extend  to  the  muscles  of  organic 
life.  The  rapid  action  and  disturbed  rhythm  of  the  heart  present  nothing 
peculiar  to  the  disease,  and  there  is  no  support  for  the  view  that  irregular  con- 
tractions occur  in  the  papillary  muscles. 

Heart  Symptoms. — Neurotic. — As  so  many  of  the  subjects  of  chorea  are 
nervous  girls,  it  is  not  surprising  that  a  common  symptom  is  a  rapidly  acting 
heart  Irregularity  is  not  so  special  a  feature  in  chorea  as  rapidity.  The 
patients  seldom  complain  of  pain  about  the  heart. 

HcBtnic  Murmurs. — With  anaemia  and  debility,  not  uncommon  associates 
of  chorea  in  the  third  or  fourth  week,  we  find  a  corresponding  cardiac  condi- 
tion. The  impulse  is  diffuse,  perhaps  wavy  in  thin  children.  The  carotids 
throb  visibly,  and  in  the  recumbent  posture  there  may  be  pulsation  in  the  cer- 
vical veins.  On  auscultation  a  systolic  murmur  is  heard  at  the  base,  perhaps, 
too,  at  the  apex,  soft  and  blowing  in  quality. 

Endocarditis. — As  in  rheumatism,  so  in  chorea,  acute  valvulitis  rarely 
gives  evidence  of  its  presence  by  symptoms.  It  must  be  sought,  and  clinical 
experience  has  shown  that  it  is  usually  associated  with  murmurs  at  one  or 
other  of  the  cardiac  orifices. 

For  the  guidance  of  the  practitioner  the  following  statements  may  be 
made: 

(1)  In  thin,  nervous  children  a  systolic  murmur  of  soft  quality  is  ex- 
tremely common  at  the  base,  with  accentuation  of  the  second  sound,  particu- 
larly at  the  second  left  costal  cartilage,  and  is  probably  of  no  moment. 

(2)  A  systolic  murmur  of  maximum  intensity  at  the  apex,  and  heard 
also  along  the  left  sternal  margin,  is  not  uncommon  in  anaemic,  enfeebled 
states,  and  does  not  necessarily  indicate  either  endocarditis  or  insufficiency. 

(3)  A  murmur  of  maximum  intensity  at  apex,  with  rough  quality,  and 
transmitted  to  axilla  or  angle  of  scapula,  indicates  an  organic  lesion  of  the 
mitral  valve,  and  is  usually  associated  with  signs  of  enlargement  of  the  heart. 

(4)  When  in  doubt  it  is  much  safer  to  trust  to  the  evidence  of  eye  and 
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hand  than  to  that  of  the  ear.  If  the  apex  beat  is  ii 
and  the  area  of  dulness  not  increased  vertically  or  to  th 
there  is  probably  no  serious  valvular  disease. 

(5)  The  endocarditis  of  chorea  is  almost  invarii 
warty  form,  and  in  itself  is  not  dangerous;  but  it  ii 
sclerotic  changes  in  the  valve  which  produce  incompet^ 
examined  more  than  two  years  after  the  attack,*  I  fc 
in  51;  in  17  there  was  functional  disturbance,  and 
organic  heart-disease. 

(6)  Pericarditis  is  an  occasional  complication  of  c 
with  well-marked  rheumatism. 

Sensory  Disturbances. — Pain  in  the  affected  limb 
casionally  there  is  soreness  on  pressure.  There  are  c 
chorea,  in  which  pain  in  the  limbs  is  a  marked  sympto 
spoken  of  these  as  painful  choreas.  Tender  points  along 
of  the  spinal  nerves  or  along  the  course  of  the  nerves  o 

Psychical  disturbances  are  common,  though  in  i 
slight  in  degree.  Irritability  of  temper,  marked  will 
outbreaks  may  indicate  a  complete  change  in  the  characi 
is  deficiency  in  the  powers  of  concentration,  the  memor 
aptitude  for  study  is  lost.  Barely  there  is  progressi 
intellect  with  termination  in  actuial  dementia.  Acute 
described  (Edes).  Hallucinations  of  sight  and  hearing 
may  behave  in  an  odd  and  strange  manner  and  do  all  soi 
By  far  the  most  serious  manifestation  of  this  charact 
lirium,  occasionally  associated  with  the  very  severe  ci 
Usually  the  motor  disturbance  in  these  cases  is  aggra 
overlooked  and  patients  have  been  sent  to  an  asylum. 

The  psychical  element  in  chorea  is  apt  to  be  neglect 
It  is  always  a  good  plan  to  tell  the  parents  that  it  is  n< 
the  child  which  are  affected,  but  that  the  general  i: 
of  disposition,  so  often  found,  really  form  part  of  the 

The  condition  of  the  reflexes  in  chorea  is  usuj 
lesions  rarely  occur  in  chorea  unless,  as  some  writers 
the  joint  troubles  as  arthropathies  occurring  in  the  cou 
disease. 

Fever  is  not,  as  a  rule,  present  in  chorea  unless  com] 
may  be  the  most  intense  and  violent  movements  withoi 
ture.  I  have  seen  instances,  however,  in  which  without  j 
or  articular  disturbances  there  was  slight  daily  fever, 
in  monochorea  the  temperature  on  the  affected  side  ma 
is  not  an  invariable  rule.  Fever  is  found  with  an  acut 
is  marked  endocarditis  or  pericarditis,  though  the  form 
with  little  if  any  rise  in  temperature,  and  in  the  cases 
which  the  fever  may  range  from  102''  to  104**. 

Cutaneous  Affections. — The  pigmentation,  whicl 
due  to  the  arsenic.    Herpes  zoster  occasionally  occurs. 

*  Monograph  on  Chorea,  1891 
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usually  regarded  as  rheumatic  in  character,  are  not  uncommon.  Erythema 
nodosum  has  been  described  and  I  have  seen  several  cases  with  a  purpuric 
urticaria.  There  may,  indeed,  be  the  more  aggravated  condition  of  rheumatic 
purpura,  known  as  Schonlein's  peliosis  rheumatica.  Subcutaneous  fibrous 
nodules,  which  have  been  noted  by  English  observers  in  many  cases  of  chorea, 
associated  with  rheumatism,  are  extremely  rare  in  the  United  States. 

Duration  and  Termination. — From  eight  to  ten  weeks  is  the  average  dura- 
tion of  an  attack  of  moderate  severity.  Chronic  chorea  rarely  follows  the 
minor  disease  which  we  have  been  considering.  The  cases  described  under 
this  designation  in  children  are  usually  instances  of  cerebral  sclerosis  6r  Fried- 
reich's ataxia;  but  occasionally  an  attack  which  has  come  on  in  the  ordinary 
way  persists  for  months  or  years,  and  recovery  ultimately  takes  place.  A 
slight  grade  of  chorea,  particularly  noticeable  under  excitement,  may  persist 
for  months  in  nervous  children. 

The  tendency  of  chorea  to  recur  has  been  noticed  by  all  writers  since 
Sydenham  first  made  the  observation.  Of  410  cases  analyzed  for  this  purpose, 
240  had  one  attack,  110  had  two  attacks,  35  three  attacks,  10  foUr  attacks, 
12  five  attacks,  and  3  six  attacks.    The  recurrence  is  apt  to  be  vernal. 

Recovery  is  the  rule  in  children.  The  statistics  of  out-patient  depart- 
ments are  not  favorable  for  determining  the  mortality.  A  reliable  estimate 
is  that  of  the  Collective  Investigation  Committee  of  the  British  Medical  Asso- 
ciation, in  which  9  deaths  were  reported  among  439  cases,  about  2  per  cent 

The  paralysis  rarely  persists.  Mental  dulness  may  be  present  for  a  time, 
but  usually  passes  away ;  permanent  impairment  of  the  mind  is  an  exceptional 
sequence. 

Diagnosis. — There  are  few  diseases  which  present  more  characteristic  feat- 
ures, and  in  a  majority  of  instances  the  nature  of  the  trouble  is  recognized  at 
a  glance ;  but  there  are  several  affections  in  children  which  may  simulate  and 
be  mistaken  for  it. 

(a)  Multiple  and  diffuse  cerebral  sclerosis.  The  cases  are  often  mistaken 
for  ordinary  chorea,  and  have  been  described  in  the  literature  as  chorea 
spastica. 

There  are  doubtless  chronic  changes  in  the  cortex.  As  a  rule,  the  move- 
ments are  readily  distinguishable  from  those  of  true  chorea,  but  the  simulation 
is  sometimes  very  close;  the  onset  in  infancy,  the  impaired  intelligence,  in- 
creased reflexes  and  in  some  instances  rigidity,  and  the  chronic  course  of  the 
disease,  separate  them  sharply  from  true  chorea. 

(6)  Friedreich's  ataxia.  Cases  of  this  well-characterized  disease  were  for- 
merly classed  as  chorea.  The  slow,  irregular,  incoordinate  movements,  the 
scoliosis,  the  scanning  speech,  the  early  talipes,  the  nystagmus,  and  the  fam- 
ily character  of  the  disease  are  points  which  should  render  the  diagnosis  easy. 

(c)  In  rare  cases  the  paralytic  form  of  chorea  may  be  mistaken  for  polio- 
myelitis  or,  when  both  legs  are  affected,  for  paraplegia  of  spinal  origin;  but 
this  can  be  the  case  only  when  the  choreic  movements  are  very  slight. 

(d)  Hysteria  may  simulate  chorea  minor  most  closely,  and  unless  there 
are  other  manifestations  it  may  be  impossible  to  make  a  diagnosis.  Most 
commonly,  however,  the  movements  in  the  so-called  hysterical  chorea  are 
rhythmic  and  differ  entirely  from  those  of  ordinary  chorea. 

(«)  As  mentioned  above,  the  mental  symptoms  in  maniacal  chorea  may 
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mask  the  true  nature  of  the  disease  and  patients  have  even  been  sent  to  the 
asylum. 

Treatment. — Abnormally  bright,  active-minded  children  belonging  to  fam- 
i  ilies  with  pronounced  neurotic  taint  should  be  carefully  watched  from  the  ifs 

of  eight  to  fifteen  and  not  allowed  to  overtax  their  mental  powers.  So  fre- 
quently in  children  of  this  class  does  the  attack  of  chorea  date  from  the  wony 
and  stress  incident  to  school  examinations  that  the  competition  for  pri»6  or 
places  should  be  emphatically  forbidden. 

The  treatment  of  the  attack  consists  largely  in  attention  to  hygienic  mei*- 
ures,  with  which  alone,  in  time,  a  majority  of  the  cases  recover.  Ptrentt 
should  be  told  to  scan  gently  the  faults  and  waywardness  of  choreic  childro. 
The  psychical  element,  strongly  developed  in  so  many  cases,  is  best  treated 
by  quiet  and  seclusion.  The  child  should  be  confined  to  bed  in  the  recumbent 
posture,  and  mental  as  well  as  bodily  quiet  enjoined.  In  private  practice  thif 
is  often  impossible,  but  with  well-to-do  patients  the  disease  is  always  senam 
enough  to  demand  the  assistance  of  a  skilled  nurse.  Toys  and  dolls  should 
not  be  allowed  at  first,  for  the  child  should  be  kept  amused  without  excitemott 
The  rest  allays  the  hyper-excitability  and  reduces  to  a  minimum  the  possibilitT 
of  damage  to  the  valve  segments  should  endocarditis  exist.  Time  and  igiia 
have  I  seen  very  severe  cases  which  had  resisted  treatment  for  weeks  outside 
a  hospital  become  quiet  and  the  movements  subside  after  two  or  three  days  of 
absolute  rest  in  bed. 

The  child  should  be  kept  apart  from  other  children  and,  if  possible,  from 
other  members  of  the  family,  and  should  see  only  those  persons  directly  coo- 
cemed  with  the  nursing  of  the  case.  In  the  latter  period  of  the  disease  daily 
rubbings  may  be  resorted  to  with  great  benefit. 

The  medical  treatment  of  the  disease  is  unsatisfactory ;  with  the  exception 
of  arsenic,  no  remedy  seems  to  have  any  influence  in  controlling  the  progre* 
of  the  affection.  Without  any  specific  action,  it  certainly  does  good  in  minj 
cases,  probably  by  improving  the  general  nutrition.  It  is  conveniently  given 
in  the  form  of  Fowler^s  solution,  and  the  good  effects  are  rarely  seen  unti] 
maximum  doses  are  taken.  It  may  be  given  as  Martin  originally  adiiwi 
(1813) ;  he  began  "  with  five  drops  and  increased  one  drop  every  day,  until 
it  might  begin  to  disagree  with  the  stomach  or  bowels."  When  the  doB«  of 
15  minims  is  reached,  it  may  be  continued  for  a  week,  and  then  again  in- 
creased, if  necessary,  every  day  or  two,  until  physiological  effects  are  manifest 
On  the  occurrence  of  these  the  drug  should  be  stopped  for  three  or  four  dnn 
The  practice  of  resuming  the  administration  with  smaller  doses  is  rarely  neces- 
sary, as  tolerance  is  usually  established  and  we  can  begin  with  the  doee  which 
the  child  was  taking  when  the  symptoms  of  saturation  occurred.  I  have  f^^ 
quently  given  as  much  as  25  minims  three  times  a  day.  Usually  the  signs  of 
saturation  are  trivial  but  plain,  but  in  very  rare  instances  more  serious  em^ 
toms  develop.  A  fatal  arsenical  neuritis  followed  in  the  case  of  a  child,  apd 
eight,  who  took  seven  drops  of  Fowler's  solution  three  times  a  day  for  t«n 
days,  then  stopped  for  a  week,  and  then  took  seven  drops  three  times  a  day  for 
fourteen  days  (Cary  Gamble,  Jr.). 

Of  other  medicines,  strychnine,  the  zinc  compounds,  nitrate  of  8il«f» 
bromide  of  potassium,  belladonna,  chloral,  and  especially  cimicifoga,  hue 
been  recommended,  and  may  be  tried  in  obstinate  cases. 
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For  its  tonic  effect  electricity  is  sometimes  useful ;  but  it  is  not  necessary 
as  a  routine  treatment.  The  question  of  gymnastics  is  an  important  one. 
Early  in  the  disease,  when  the  movements  are  active,  they  are  not  advisable; 
but  during  convalescence  carefully  graduated  exercises  are  undoubtedly  bene- 
ficial. It  is  not  well,  however,  to  send  a  choreic  child  to  a  school  gymnasium, 
as  the  stimulus  of  the  other  children  and  the  excitement  of  the  romping, 
violent  play  are  very  prejudicial. 

Other  points  in  treatment  may  be  mentioned.  It  is  important  to  regulate 
the  bowels  and  to  attend  carefully  to  the  digestive  functions.  For  the  ansemia 
so  often  present  preparations  of  iron  are  indicated. 

In  the  severe  cases  with  incessant  movements,  sleeplessness,  dry  tongue, 
and  delirium,  the  important  indication  is  to  procure  rest,  for  which  purpose 
chloral  may  be  freely  given,  and,  if  necessary,  morphia.  Chloroform  inhala- 
tions may  be  necessary  to  control  the  intensity  of  the  paroxysms,  but  the  high 
rate  of  mortality  in  this  class  of  cases  illustrates  how  often  our  best  endeavors 
are  fruitless.  The  wet  pack  is  sometimes  very  soothing  and  should  be  tried. 
As  these  patients  are  apt  to  sink  rapidly  into  a  low  typhoid  state  with  heart 
weakness,  a  supporting  treatment  is  required  from  the  outset. 

Cases  are  found  now  and  then  which  drag  on  from  month  to  month 
without  getting  either  better  or  worse  and  resist  all  modes  of  treatment. 
Change  of  air  and  scene  is  sometimes  follower  by  rapid  improvement,  and 
in  these  cases  the  treatment  by  rest  and  seclusion  should  always  be  given  a 
full  trial. 

In  all  cases  care  should  be  taken  to  examine  the  nostrils,  and  glaring  ocular 
defects  should  be  properly  corrected  either  by  glasses  or,  if  necessary,  by 
operation. 

After  the  child  has  recovered  from  the  attack,  the  parents  should  be  warned 
that  return  of  the  disease  is  by  no  means  infrequent,  and  is  particularly  liable 
to  follow  overwork  at  school  or  debilitating  influences  of  any  kind.  These 
relapses  are  apt  to  occur  in  the  spring.  Sydenham  advised  purging  in  order 
to  prevent  the  vernal  recurrence  of  the  disease. 

IV.    OTHEB  AFFECTIONS   DESCRIBED   AS   CHOBEA. 

(a)  Chorea  Major;  Pandemic  Chorea. — The  common  name,  St.  Vitus's 
dance,  applied  to  chorea  has  come  to  us  from  the  middle  ages,  when  under 
the  influence  of  religious  fervor  there  were  epidemics  characterized  by  great 
excitement,  gesticulations,  and  dancing.  For  the  relief  of  these  symptoms, 
when  excessive,  pilgrimages  were  made,  and  in  the  Rhenish  provinces,  particu- 
larly to  the  Chapel  of  St.  Vitus  in  Zebern.  Epidemics  of  this  sort  occurred 
also  during  the  nineteenth  century,  and  descriptions  of  them  among  the  early 
settlers  in  Kentucky  have  been  given  by  Robertson  and  Yandell.  It  was  un- 
fortunate that  Sydenham  applied  the  term  chorea  to  an  affection  in  children 
totally  distinct  from  this  chorea  major,  which  is  in  reality  an  hysterical  mani- 
festation under  the  influence  of  religious  excitement. 

(h)  Habit  Spasm  (Habit  Chorea);  Convulsive  Tic  (of  the  French). 

Two  groups  of  cases  may  be  recognized  under  the  designation  of  habit 
spasm— one  in  which  there  are  simply  localized  spasmodic  movements,  and 
the  other  in  which^  in  addition  to  this,  there  are  explosive  utterances  and 
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psychical  symptoms,  a  condition  to  which  French  writers  have  given  the  name 
tic  convulsif, 

(1)  Habit  Spasm. — ^This  is  found  chiefly  in  childhood,  meet  freqnentl; 
in  girls  from  seven  to  fourteen  years  of  age  (Mitchell).  In  its  simplest  fonii 
there  is  a  sudden,  quick  contraction  of  certain  of  the  facial  muscles,  soch  a» 
rapid  winking  or  drawing  of  the  mouth  to  one  side,  or  the  neck  muscles  wtt 
involved  and  there  are  unilateral  movements  of  the  head.  The  head  is  given 
a  sudden,  quick  shake,  and  at  the  same  time  the  eyes  wink.  A  not  infrequent 
form  is  the  shrugging  of  one  shoulder.  The  grimace  or  movement  is  repeated 
at  irregular  intervals,  and  is  much  aggravated  by  emotion.  A  short  inspin- 
tory  snifif  is  not  an  uncommon  symptom.  The  cases  are  found  most  f requentlj 
in  children  who  are  "  out  of  sorts,'*  or  who  have  been  growing  rapidly,  or  who 
have  inherited  a  tendency  to  neurotic  disorders.  Allied  to  or  associated  with 
this  are  some  of  the  curious  tricks  of  children.  A  boy  at  my  clinic  was  in  the 
habit  every  few  moments  of  putting  the  middle  finger  into  the  mouth,  biting 
it,  and  at  the  same  time  pressing  his  nose  with  the  forefinger.  Hartley  Cole- 
ridge is  said  to  have  had  a  somewhat  similar  trick,  only  he  bit  his  arm.  Ii 
all  these  cases  the  habits  of  the  child  should  be  examined  carefully,  the  noie 
and  vault  of  the  pharynx  thoroughly  inspected,  and  the  eyes  accurately  tested. 
As  a  rule  the  condition  is  transient,  and  after  persisting  for  a  few  monthi 
or  longer  gradually  disappears.  Occasionally  a  local  spasm  persists — twitdiing 
of  the  eyelids,  or  the  facial  grimace. 

(2)  Impulsive  Tic  (Gilles  de  la  Tourette's  Disease). — ^This  remark- 
able affection,  often  mistaken  for  chorea,  more  frequently  for  habit  spasm,  ii 
really  a  psychosis  allied  to  hysteria,  though  in  certain  of  its  aspects  it  hti 
the  features  of  monomania.  The  disease  begins,  as  a  rule,  in  young  children, 
occurring  as  early  as  the  sixth  year,  though  it  may  develop  after  pubertr. 
There  is  usually  a  markedly  neurotic  family  history.  The  special  features  of 
the  complaint  are: 

(a)  Involuntary  muscular  movements,  usually  affecting  the  facial  or 
i!i  brachial  muscles,  but  in  aggravated  cases  all  the  muscles  of  the  body  nuj 

be  involved  and  the  movements  may  be  extremely  irregular  and  violent 

(6)  Explosive  utterances,  which  may  resemble  a  bark  or  an  inarticulite 
cry.  A  word  heard  may  be  mimicked  at  once  and  repeated  over  and  over 
again,  usually  with  the  involuntary  movements.  To  this  the  term  ecXMii 
has  been  applied.  A  much  more  distressing  disturbance  in  these  cases  a 
coprolalia,  or  the  use  of  bad  language.  A  child  of  eight  or  ten  mav  shodL  its 
mother  and  friends  by  constantly  using  the  word  damn  when  making  the 
involuntary  movements,  or  by  uttering  all  sorts  of  obscene  words.  Occasioo- 
ally  actions  are  mimicked — echol-inesis, 

(c)  Associated  with  some  of  these  cases  are  curious  mental  disturbance^: 
the  patient  becomes  the  subject  of  a  form  of  obsession  or  a  fixed  idea.  In 
other  cases  the  fixed  idea  takes  the  form  of  the  impulse  to  touch  objects,  or  it 
is  a  fixed  idea  about  words — onomatomania — or  the  patient  may  feel  compeDed 
to  count  a  number  of  times  before  doing  certain  actions — ^arithmomania. 

The  disease  is  well  marked  and  readily  distinguished  from  ordinary  chorea 
The  movements  have  a  larger  range  and  are  explosive  in  character.  Touiftte 
regards  the  coprolalia  as  the  most  distinctive  feature  of  the  disease.  The 
prognosis  is  doubtful.    I  have,  however,  known  recovery  to  follow. 
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(r)  Saltatory  Spasm  {Latah;  Mifnudni;  Jumptns), — BamWrger  has  de- 
icril)ed  a  disease  in  which  when  the  patient  attempted  to  stand  there  were 
ttrong  contractions  in  the  leg  muscles,  wtiich  caused  a  jumping  or  spring- 
ing motion.  This  occurs  only  when  the  patient  attempts  to  stand.  The 
affection  has  «x;curred  in  hoth  men  ami  women,  more  fre<juent]y  in  the 
former,  and  the  subjects  have  usually  shown  marked  neurotic  tendencies. 
In  many  cases  the  condition  haa  been  transitory;  in  others  it  has  persisted 
for  years,  Bemarkahle  affections  similar  to  this  in  certain  points  occur 
as  a  sort  of  epidciuic  neurosis.  One  of  the  juost  strikint^  of  tliese  oc^curs 
among  the  "jumpint^  Frenchmen'*  of  Maine  and  Canuda.  As  describe*! 
by  Beard  and  Tliornton,  tlie  subjects  are  liable  on  any  sudden  emotion 
to  jump  violently  and  utter  a  loud  evy  or  sound,  and  will  obey  any  com- 
mand or  imitate  any  action  wifhnut  regard  to  its  nature.  The  condition  of 
echolalia  is  present  in  a  marked  degree.  The  "jumping'"  prevails  in  certain 
""     ilies. 

A  very  similar  disease  prevails  in  ]>arts  of  Russia  and  in  Java,  where  it  is 
known  by  the  names  of  myriachit  and  latah,  the  chief  feature  of  which  is 
mimicry  hy  the  pitticnt  of  everything  he  sees  or  ht*ars. 

(J)  Chronic  Chorea  (Himiingtans  Chorea), ^^-An  af!ection  characterized 
by  irregular  movements,  disturbance  of  speech,  and  gradual  dementia.  It 
is  frequently  liertHlitary.  The  disease  has  no  connection  with  Sydenham's 
chorea,  and  it  is  unfortunate  that  the  term  was  applied  to  it.  It  was  de- 
seribe<l  by  ihmlington,  of  I'omeroy,  Ohio,  at  the  time  a  practitioner  on  I^ong 
Island,  and  he  gave  in  three  brief  paragraphs  the  salient  points  in  connection 
with  the  disease — namely,  the  hereditary  nature,  the  association  wHth  psychical 
troubles*  and  the  late  onset— lie t ween  the  thirtieth  and  fortieth  years.  The 
disea.He  seems  common  in  the  United  States,  and  many  cases  have  betm  reported 
by  Clarence  King,  Sinkler,  and  others,  I  have  seen  it  in  two  Maryland  fam- 
lesi   within   the   past   few  years.     Under   tlie   ievm   chronic   chorea   may   he 

upe<{  the  hereditary  form  and  the  cases  which  eome  on  without  fajriily  dis- 
position, either  at  middh*  life  or,  uiore  commonly,  in  the  aged — senile  chorea. 
It  is  doubtful  whether  the  cases  in  children  with  chronic  choreiform  move- 
ments, often  with  mental  weakness  and  spastic  condition  of  tlie  tegs,  should  go 
into  this  category. 

The  hereditary  character  of  the  disease  is  very  striking;  it  has  been  traced 
through  four  or  five  generations.  Huntington's  father  and  grandfather,  also 
physicians,  had  treated  the  disease  in  the  family  which  he  descril>ed.  Osborn, 
of  East  Hamjjton,  L.  I.,  writes  (Jan,  28th,  1898)  that  the  disease  still  con- 
tinues to  recur  in  certain  families  desiTihed  by  Huntington,  as  it  has  done, 
Mt  it  is  said,  for  fully  two  centuries.  An  idi^atical  atfwtion  occurs  without 
Miy  hereditary  disposition.  The  age  of  onset  is  late,  rarely  before  the  thirtieth 
or  the  thirty-fifth  year. 

The  symptoms  are  very  characteristic.  The  irregular  movements  are  usu- 
ally first  S4?en  in  the  hands,  and  the  patient  has  slight  difficulty  in  p^^rforming 
delicate  manipulations  or  in  writing.  When  well  established  the  movements 
are  disorderly,  irregular^  incoordinate  rather  than  choreic,  and  have  not  tiae 
«harp,  brusque  motion  of  Sydenham's  chorea.  In  the  face  there  are  slow^ 
involuntary  grimaces.  In  a  well-developetl  case  the  gait  is  irregular,  swaying, 
%nd  somewhat  like  that  of  a  drunken  man.     The  sj>eech  is  slow  and  diificult. 
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the  syllables  are  badly  pronounced  and  indistinct,  but  not  definitely  staocata 
The  mental  impairment  leads  finally  to  dementia. 

Very  few  autopsies  have  been  made.  No  characteristic  lesions  have  been 
found.  Atrophy  of  the  convolutions,  chronic  meningo-encephalitis,  and  ft*- 
cular  changes  have  usually  been  present,  the  conditions  which  one  would  ex- 
pect to  find  in  chronic  dementia.  The  study  of  two  cases  by  Facklan  (ArA. 
f.  Psychiatric,  30)  confirms  the  view  expressed  in  former  editions  that  the 
disease  is  a  chronic  meningo-encephalitis  with  atrophy  of  the  convolutioos. 
The  cord  and  peripheral  nerves  he  found  perfectly  healthy.  The  affection  k 
evidently  a  neuro-degenerative  disorder,  and  has  no  connection  with  the  sim- 
ple chorea  of  childhood. 

(e)  Bhythmic  or  Hysterical  Chorea. — This  is  readily  recognized  by  the 
rhythmical  character  of  the  movements.  It  may  affect  the  muscles  of  the 
abdomen,  producing  the  salaam  convulsion,  or  involve  the  stemo-mastoML 
producing  a  rhythmical  movement  of  the  head,  or  the  psoas,  or  any  group  o( 
muscles.     In  ite  orderly  rhythm  it  resembles  the  canine  chorea. 

V.    INFANTILE   CONVULSIONS  (Eolampoia). 

Convulsive  seizures  similar  to  those  of  epilepsy  are  not  infrequent  in  diil- 
dren  and  in  adults.  The  fit  may  indeed  be  identical  with  epilepsy,  from  which 
the  condition  differs  in  that  when  the  cause  is  removed  there  is  no  tendoicT 
for  the  fits  to  recur.  Occasionally,  however,  the  convulsions  in  children  con- 
tinue and  develop  into  true  epilepsy. 

Etiology. — A  convulsion  in  a  child  may  be  due  to  many  causes,  all  of  which 
lead  to  an  unstable  condition  of  the  nerve-centres,  permitting  sudden^  ex- 
cessive, and  temporary  nervous  discharges.  The  following  are  the  most  impor- 
tant of  them : 

(1)  Debility,  resulting  usually  from  gastro-intestinal  disturbance.  Con- 
vulsions frequently  supervene  toward  the  close  of  an  attack  of  entero-coliti^ 
and  recur,  sometimes  proving  fatal.  Morris  J.  Lewis  has  shown  that  the 
death-rate  in  children  from  eclampsia  rises  steadily  with  that  of  gastio-intesr 
tinal  disorders. 

(2)  Peripheral  irritaiion.  Dentition  alone  is  rarely  a  cause  of  conTiil- 
sions,  but  is  often  one  of  several  factors  in  a  feeble,  unhealthy  infant.  The 
greatest  mortality  from  convulsions  is  during  the  first  six  months,  before  the 
teeth  have  really  cut  through  the  gums.  Other  irritative  causes  are  the  oTer- 
loading  of  the  stomach  with  indigestible  food.  It  has  been  suggested  thii 
some  of  these  cases  are  toxic,  owing  to  the  absorption  of  poisonous  ptomtinei^ 
Worms,  to  which  convulsions  are  so  frequently  attributed,  probably  have  little 
influence.    Among  other  sources  possible  are  phimosis  and  otitis. 

(3)  Rickets,  The  observation  of  Sir  William  Jenner  upon  the  asMcii- 
tion  of  rickets  and  convulsions  has  been  amply  confirmed.  The  spasms  wij 
be  laryngeal,  the  so-called  child-crowing,  which,  though  convulsive  in  nature, 
can  scarcely  be  reckoned  under  eclampsia.  The  influence  of  this  conditioD  i? 
more  apparent  in  Europe  than  in  the  United  States,  although  rickets  is  a  coa- 
mon  disease,  particularly  among  the  colored  people.  Spasms,  local  or  ffi^ 
eral,  in  rickets  are  probably  associated  with  the  condition  of  debility  and  mil- 
nutrition  and  with  cranio-tabes. 
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(4)  Fever.  In  young  children  the  oust't  of  the  infections  diseaises  is  fre- 
quently with  convulsions,  which  often  take  the  place  of  a  chill  in  the  adnit 
It  iji  not  known  ufH^n  what  they  depend.  Scarlet  fever,  measles,  and  pneu- 
monia are  most  often  preceded  hy  convnlsions. 

(5)  Corufetflion  of  the  brain.  That  extreme  engorgement  of  the  Wood- 
vessels  may  produce  convnlsions  is  shown  hy  their  occasional  ocourrt*nce  in 
seii-ere  whooping-cough^  but  their  rarity  in  this  disease  really  indicates  how 
small  a  part  mechanical  congestion  plays  in  the  product  ion  of  fitjs. 

(Ct)  Severe  canv uhlans  usher  in  or  accompany  many  of  the  serious  dis- 
eases of  the  nervous  system  in  children.  In  more  than  50  per  cent  of  the  cases 
of  infantile  hemiplegia  the  affection  follows  severe  convulsions.  They  less 
frequently  precede  a  spinal  paralysis.  They  occur  with  meningitis,  tubercu- 
lous or  simple*  and  with  lu morns  and  other  lesions  of  the  hrain. 

And,  lastly,  convulsions  may  occur  imm*'diately  after  hirth  and  persist 
for  weeks  or  months.  In  such  instances  there  has  probably  been  meningeal 
hirmorrliage  or  serious  injury  to  the  cortex.  , 

The  most  im}>t>rtaut  tjuestion  is  the  relation  of  convulsions  in  children 
to  frne  epilepsy.  In  (towers*  ligures  of  \JM^  cases  of  epilepsy,  the  attacks 
began  in  IHUduring  the  first  three  years  of  life.  Of  4(fU  cases  of  epilepsy 
in  children  which  I  have  analyzed,  in  187  the  fits  began  within  the  first  three 
jBfLTB,  Of  the  total  list  the  greatest  number,  71,  was  in  the  first  year.  In 
nearly  all  these  instances  there  was  no  interruption  in  the  convulsions.  That 
convulsions  in  early  infancy  are  necessarily  followed  by  epilepsy  in  after  life 
is  certainly  a  mistake. 

Symptoms.— The  attack  may  come  on  suddenly  without  any  warning;  more 
commonly  it  is  precethil  by  a  stage  of  restlessness,  aceompanied  by  twitching 
and  perhaps  grinding  of  the  tt^eth.  It  is  rarely  so  complete  in  its  stages  as 
true  epilepsy.  The  spasm  begins  usually  in  the  hands,  most  commonly  in  the 
right  hand.  The  eyea^  are  fixed  and  staring  or  are  rolled  up.  The  l*ody  be- 
comes stiff  and  lireathing  is  suspended  for  a  moment  or  two  by  tonic  spasm 
of  the  re*<piratory  muscles,  in  consw^uenco  of  wliich  the  face  becfinies  congested. 
Clonic  convulsions  follow,  the  eyes  are  rolkxl  about,  the  hands  and  arms  twitch, 
or  are  flexed  and  extended  in  rhythmical  movements,  the  face  is  etintorted, 
and  the  head  is  retracted.  The  attack  gradually  subsides  and  the  child  sleeps 
or  passes  into  a  state  of  stupor.  Following  indigestion  the  attack  may  l>e 
single,  but  in  rickets  and  intestinal  disorders  it  is  apt  to  he  repealed.  Some- 
times the  attacks  follow  each  other  with  great  rapidity,  so  that  the  child  never 
routes  but  dies  in  a  deep  coma.  If  the  convulsion  has  been  limited  chiefly  to 
one  side  there  may  be  slight  paresis  after  recovery,  or  in  instances  in  which 
the  convulsions  usher  in  infantile  hemiplegia,  when  the  child  arouses,  one  side 
is  completely  paralyzed.  During  the  fit  the  temperature  is  often  raised. 
Death  rarely  occurs  from  the  convulsion  itself,  except  in  debilitatetl  children  or 
wlieil  the  attacks  recur  with  great  frei|uency.  In  the  so-called  bydrocephaloid 
state  in  connection  with  protracted  diarrhopa  convulsions  may  close  the  scene. 

Bia^Oftii* — (Viming  on  when  the  subject  is  in  full  health,  the  attack  is 
prolialily  due  either  to  an  overloaded  stomach,  to  some  peripheral  irritation,  or 
oci'asionally  to  trauma.  Setting  in  with  high  fever  and  vomiting,  it  may 
indicat^^  the  onset  of  an  exantbem,  or  occasionally  Ikc  the  primary  symptom  of 
encephalitia,  or  whatever  the  condition  is  which  causes  infantile  hemiplegv«k.. 
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When  the  attack  is  associated  with  debility  and  with  rickets  the  diagnoeis  is 
easily  made.  The  carpopedal  spasms  and  pseudo-paralytic  rigidity  which  tie 
often  associated  with  rickets,  laryngismus  stridulus^  and  the  hydrocephaloid 
state  are  usually  confined  to  the  hands  and  arms  and  are  intermittent  and  iub- 
ally  tonic.  The  convulsions  associated  with  tumor  or  those  which  follov 
infantile  hemiplegia  are  usually  at  first  Jacksonian  in  character.  After  the 
s^ond  year  convulsive  seizures  which  come  on  irregularly  without  apparent 
cause  and  recur  while  the  child  is  apparently  in  good  health,  are  likely  to 
prove  true  epilepsy. 

Prognosis. — Convulsions  play  an  important  part  in  infantile  mortalitr. 
In  Morris  J.  Lewis's  table  of  deaths  in  children  under  ten,  8.5  per  cent  were 
ascribed  to  convulsions.  West  states  that  22.35  per  cent  of  deaths  under  one 
year  are  caused  by  convulsions,  but  this  is  too  high  an  estimate  for  Americt. 
In  chronic  diarrhoea  convulsions  are  usually  of  ill  omen.  Those  ushering  in 
fevers  are  rarely  serious,  and  the  same  may  be  said  of  the  fits  associated  with 
indigestion  and  peripheral  irritation. 

Treatment. — Every  source  of  irritation  should  be  removed.  If  associated 
with  indigestible  food,  a  prompt  emetic  should  be  given,  followed  by  an  enemi. 
The  teeth  should  be  examined,  and  if  the  gum  is  swollen,  hot,  and  tense,  it 
may  be  lanced ;  but  never  if  it  looks  normal.  When  seen  at  first,  if  the  parox- 
ysm is  severe,  no  time  should  be  lost  by  giving  a  hot  bath,  but  chloroform 
should  be  given  at  once,  and  repeated  if  necessary.  A  child  is  so  readily  pnt 
under  chloroform  and  with  such  a  small  quantity  that  this  procedure  is  quite 
harmless  and  saves  much  valuable  time.  The  practice  is  almost  uniyersal  of 
putting  the  child  into  a  warm  bath,  and  if  there  is  fever  the  head  mar  be 
douched  with  cold  water.  The  temperature  of  the  bath  should  not  be  above 
95°  or  96®.  The  very  hot  bath  is  not  suitable,  particularly  if  the  fits  are  due 
to  indigestion.  After  the  attack  an  ice-cap  may  be  placed  upon  the  head.  If 
there  is  much  irritability,  particularly  in  rickets  and  in  severe  diarrhoea,  gmill 
doses  of  opium  will  be  found  efficacious.  When  the  convulsions  recur  after  the 
child  comes  from  under  the  influence  of  chloroform  it  is  best  to  place  it  rapidly 
under  the  influence  of  opium,  which  may  be  given  as  morphia  h}7)odennicillT, 
in  doses  of  from  one-twenty-fifth  to  one-thirtieth  of  a  grain  for  a  child  of  one 
year.  Other  remedies  recommended  are  chloral  by  enema,  in  5-grain  doses,  and 
nitrite  of  amyl.  After  the  attack  has  passed  the  bromides  are  useful,  of  which 
5  to  8,  grains  may  be  given  in  a  day  to  a  child  a  year  old.  Recurring  convul- 
sions, particularly  if  they  come  on  without  special  cause,  should  receive  the 
most  thorough  and  careful  treatment  with  bromides.  When  associated  with 
rickets  the  treatment  should  be  directed  to  improving  the  general  condition. 

VI.    EPILEPSY. 

Definition. — An  affection  of  the  nervous  system  characterized  by  atticb 
of  unconsciousness,  with  or  without  convrdsions. 

The  transient  loss  of  consciousness  without  convulsive  seizures  is  known 
as  petit  mal;  the  loss  of  consciousness  with  general  convulsive  seizures  is  known 
as  grand  mal  Ijocalized  convulsions,  occurring  usually  without  loss  of  con- 
sciousness, are  known  as  epileptiform,  or  more  frequently  as  Jaeksoniin  or 
cortical  epilepsy. 
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£tiolagy. — Aue.^ — lo  a  large  proportion  of  all  cages  the  disease  begins  be- 
fore pul)ert\%  Of  the  l,45ri  cases  observed  by  (towers,  in  422  the  disease  began 
before  the  tenth  year,  and  tliree-fourths  of  the  cases  began  Iwforc  the  twen- 
tieth year.  Of  400  cases  of  epilepsy  in  ehiklrun  which  I  have  analyzed  the 
Bge  of  onset  in  427  was  as  follows:  First  year,  74;  second  year,  62;  third 
year,  51;  fourth  year,  24;  fifth  year,  17;  sixth  year,  18;  seventh  year,  19; 
eighth  year,  23  ;  ninth  year,  17  ;  tenth  year,  27  ;  eleventh  year,  17 ;  twelfth  year, 
18;  thirte<?nth  yean  15;  fourteenth  year,  21;  tifteentli  year*  34.  Arranged 
in  heniidecades  the  figures  are  as  follows  r  From  the  tirsi  to  the  tifth  year,  229 ; 
from  the  fifth  to  the  tenth  year,  104;  from  the  tenth  to  the  fifteenth  year,  95. 
These  figures  illustrate  in  a  striking  manner  the  early  onset  of  the  disease  in 
a  large  proportion  of  the  cases.  It  is  well  always  to  be  susjiicious  of  epilepsy 
developing  in  the  adult,  for  in  a  majority  of  such  cases  the  convulsions  are  due 
to  a  local  lesion. 

Sex. — No  special  influence  appears  to  He  discoverable  in  this  relation,  cer- 
tainly not  in  children.  Of  433  cases  in  my  t aides,  232  were  males  and  203 
were  females,  showing  a  slight  prcdoniimmce  of  the  male  sex.  After  puberty 
unquestionably,  if  a  large  niniiln^r  of  cases  are  taken,  the  males  are  in  excess. 
The  tigures  of  Sieveking  and  Hcvnolds  would  tend  to  show  that  the  disease 
is  rather  more  prevalent  in  fcnudes  than  in  males. 

Heredity. — Much  stress  has  been  laid  upon  this  h}^  many  authors  as  an 
important  predisposing  cause,  and  the  statistics  collected  give  from  9  to  over 
j,40  per  cent.  Gowers  gives  35  per  cent  for  his  cases,  which  have  special  value 
apart  from  other  stati^tics  embracing  large  numl>ers  of  epileptics  in  that  they 
'were  collected  liy  him  in  his  own  practice.  In  our  figures  it  appears  to  play  a 
minor  rote.  In  the  Infirmary  list  there  were  only  31  cases  in  which  there  was 
|,a  hiiitory  of  marked  neurotic  taint,  and  only  3  in  which  the  mother  herself 
iliad  been  epileptic.  In  the  Elwyn  cases,  as  might  be  expected,  the  percentage 
lie  larger.  Of,  the  IW  there  was  in  32  a  family  history  of  nervous  derangement 
I  of  some  sort,  either  paralysis,  epilepsy ,,  marked  hysleria,  or  insanity.  It  is 
(interesting  to  note  that  in  this  group,  in  which  the  question  of  heredity  is 
carefully  looked  into,  there  were  only  two  in  which  the  mother  had  had 
epilepsy,  and  not  one  in  which  the  father  had  In^en  affected.  Indeed,  I 
-WAS  not  a  little  surprised  to  find  in  the  list  of  my  eases  that  hereditary 
influences  played  so  small  a  part.  1  have  beard  this  opinion  expressed  by 
certain  French  physicians,  notably  Marie,  who  also  in  writing  upon  the 
iqiiadtion  takes  strong  grounds  against  heredity  as  an  important  factor  in 
[epilepsy. 

While,  then,  it  may  be  said  that  direct  inheritance  is  comparatively  un- 
common, yet  the  children  of  neurotic  families  in  which  neuralgia,  insanity, 
and  hysteria  prevail  are  more  liable  to  fall  victims  to  the  disease. 

Chronic  alcoholism  in  the  parents  is  regardeil  by  nuiny  as  a  pcttent  pre— 
(disposing  factor  in  the  production  of  epilepsy.  Echeverria  has  analyzed  nH^l 
vam  bearing  upon  this  point  and  divided  them  into  three  classes,  of  which 
f57  cases  could  be  traced  directly  to  alcohol  as  a  cause;  12€>  cases  in  which 
there  were  associated  conditions,  such  as  syphilis  and  traumatism  ;  180  cmeB 
in  which  the  alcoholism  was  probably  the  result  of  the  epilepsy.  Figures 
equally  strong  are  given  hy  Martin,  who  in  150  insane  epileptics  found  83 
with  a  marked  history  of  parental  intemperance.    Of  the  12(>  Elwyn  cases,  in. 
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which  the  family  history  on  this  point  was  carefully  investigated,  a  definite 
statement  was  found  in  only  4  of  the  cases. 

Syphilis. — This  in  the  parents  is  probably  less  a  predisposing  than  an 
actual  cause  of  epilepsy,  which  is  the  direct  outcome  of  local  cerebral  mini- 
festations.  There  is  no  reason  for  recognizing  a  special  form  of  syphilitic 
epilepsy.  On  the  other  hand,  convulsive  seizures  due  to  acquired  syphilitic 
disease  of  the  brain  are  very  common. 

Poisons. — Alcohol. — Severe  epileptic  convulsions  may  occur  in  steady 
drinkers. 

Of  exciting  causes  fright  is  believed  to  be  important,  but  is  less  so,  1 
think,  than  is  usually  stated.  Trauma  is  present  in  a  certain  number  of  in- 
stances. An  important  group  depends  upon  a  local  disease  of  the  brain  exist- 
ing from  childhood,  as  seen  in  the  post-hemiplegic  epilepsy.  Occasionally  case 
follow  the  infectious  fevers.  Masturbation  has  been  stated  to  be  a  spedil 
cause,  but  its  influence  is  probably  overrated.  A  large  group  of  convukiie 
seizures  allied  to  epilepsy  are  due  to  some  toxic  agent,  as  in  lead  poisoning 
and  in  uraemia. 

Reflex  Causes. — Dentition  and  worms,  the  irritation  of  a  cicatrix,  some 
local  affection,  such  as  adherent  prepuce,  or  a  foreign  body  in  the  ear  or  the 
nose,  are  given  as  causes.  In  many  of  these  cases  the  fits  cease  after  the  re- 
moval of  the  cause,  so  that  there  can  be  no  question  of  the  association  between 
the  two.  In  others  the  attacks  persist.  Genuine  cases  of  reflex  epilepsy  are, 
I  believe,  rare.  A  remarkable  instance  of  it  occurred  at  the  Philadelphia 
Infirmary  for  Diseases  of  the  Nervous  System  in  the  case  of  a  man  with  t 
testis  in  the  inguinal  canal,  pressure  upon  which  would  cause  a  typical  fit 
Removal  of  the  organ  was  followed  by  cure. 

Cardio- vascular  epilepsy  is  usually  a  manifestation  of  advanced  arterio- 
sclerosis, and  is  associated  with  slow  pulse  (see  Stokes- Adams  Disease). 
There  may  be  palpitation  and  uneasy  sensations  about  the  heart  prior  to  the 
attack.  The  passage  of  a  gall-stone  or  the  removal  of  pleuritic  fluid  may 
induce  a  fit.  Indigestion  and  gastric  troubles  are  extremely  common  in  q>i- 
lepsy,  and  in  many  instances  the  eating  of  indigestible  articles  seems  to  pre- 
cipitate an  attack.  And  lastly,  epileptic  seizures  may  occur  in  old  people 
without  obvious  cause. 

Symptoms. — (1)  Grand  Mal. — Preceding  the  fits  there  is  usually  a  locil- 
ized  sensation,  known  as  an  aura,  in  some  part  of  the  body.  This  mav  be 
somatic,  in  which  the  feeling  comes  from  some  particular  region  in  the  periph- 
ery, as  from  the  finger  or  hand,  or  is  a  sensation  felt  in  the  stomach  or  eboat 
the  heart.  The  peripheral  sensations  preceding  the  fit  are  of  great  value, 
particularly  those  in  which  the  aura  always  occurs  in  a  definite  region,  as  in 
one  finger  or  toe.  It  is  the  equivalent  of  the  signal  symptom  in  a  fit  from 
•a  brain  tumor.  The  varieties  of  these  sensations  are  numerous.  The  epigt*- 
trie  sensations  are  most  common.  In  these  the  patient  complains  of  an  unetsr 
sensation  in  the  epigastrium  or  distress  in  the  intestines,  or  the  sensation  mir 
not  be  unlike  that  of  heart-bum  and  may  be  associated  with  palpitatioo. 
These  groups  are  sometimes  known  as  pneumogastric  aur»  or  warnings. 

Of  psychical  aurae  one  of  the  most  common,  as  described  by  Hnghiinp 
Jackson,  is  the  vague,  dreamy  state,  a  sensation  of  strangeness  or  sometixntf 
of  terror.    The  aurae  may  be  associated  with  special  senses;  of  these  the  mod 
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common  are  the  visual,  consisting  of  flashes  of  light  or  sensations  of  color; 
less  commonly,  distinct  objects  are  seen.  The  auditory  aurae  consist  of  noises 
in  the  ear,  odd  sounds,  musical  tones,  or  occasionally  voices.  Olfactory  and 
gustatory  aurae,  unpleasant  tastes  and  odors,  are  rare. 

Occasionally  the  fit  may  be  preceded  not  by  an  aura,  but  by  certain  move- 
ments ;  the  patient  may  turn  round  rapidly  or  run  with  great  speed  for  a  few 
minutes,  the  so-called  epilepsia  procursiva.  In  one  of  the  Elwyn  cases  the  lad 
stood  on  his  toes  and  twirled  with  extraordinary  rapidity,  so  that  his  features 
were  scarcely  recognizable.  At  the  onset  of  the  attack  the  patient  may  give  a 
loud  scream  or  yell,  the  so-called  epileptic  cry.  The  patient  drops  as  if  shot, 
making  no  effort  to  guard  the  fall.  In  consequence  of  this  epileptics  fre- 
quently injure  themselves,  cutting  the  face  or  head  or  burning  themselves.  In 
the  attack,  as  described  by  Hippocrates,  "the  patient  loses  his  speech  and 
chokes,  and  foam  issues  from  the  mouth,  the  teeth  are  fixed,  the  hands  are 
contracted,  the  eyes  distorted,  he  becomes  insensible,  and  in  some  cases  the 
bowels  are  affected.  And  these  symptoms  occur  sometimes  on  the  left  side, 
sometimes  on  the  right,  and  sometimes  on  both."  The  fit  may  be  described 
in  three  stages: 

(a)  Tonic  Spasm. — ^The  head  is  drawn  back  or  to  the  right,  and  the  jaws 
are  fixed.  The  hands  are  clinched  and  the  legs  extended.  This  tonic  contrac- 
tion affects  the  muscles  of  the  chest,  so  that  respiration  is  impeded  and  the 
initial  pallor  of  the  face  changes  to  a  dusky  or  livid  hue.  The  muscles  of 
the  two  sides  are  unequally  affected,  so  that  the  head  and  neck  are  rotated  or 
the  spine  is  twisted.  The  arms  are  usually  flexed  at  the  elbows,  the  hand  at  the 
wrist,  and  the  fingers  are  tightly  clinched  in  the  palm.  This  stage  lasts  only 
a  few  seconds,  and  then  the  clonic  stage  begins. 

(6)  Clonic  stage.  The  muscular  contractions  become  intermittent;  at 
first  tremulous  or  vibratory,  they  gradually  become  more  rapid  and  the 
limbs  are  jerked  and  tossed  about  violently.  The  muscles  of  the  face  are  in 
constant  clonic  spasm,  the  eyes  roll,  the  eyelids  are  opened  and  closed  con- 
vulsively. The  movements  of  the  muscles  of  the  jaw  are  very  forcible  and 
strong,  and  it  is  at  this  time  that  the  tongue  is  apt  to  be  caught  between  the 
teeth  and  lacerated.  The  cyanosis,  marked  at  the  end  of  the  tonic  stage,  grad- 
ually lessens.  A  frothy  saliva,  which  may  be  blood-stained,  escapes  from  the 
mouth.  The  faeces  and  urine  may  be  discharged  involuntarily.  The  duration 
of  this  stage  is  variable.  It  rarely  lasts  more  than  one  or  two  minutes.  The 
contractions  become  less  violent  and  the  patient  gradually  sinks  into  the  con- 
dition of  coma. 

(c)  Coma.  The  breathing  is  noisy  or  even  stertorous,  the  face  congested, 
but  no  longer  intensely  cyanotic.  The  limbs  are  relaxed  and  the  unconscious- 
ness is  profound.  After  a  variable  time  the  patient  can  be  aroused,  but  if 
left  alone  he  sleeps  for  some  hours  and  then  awakes,  complaining  only  of 
slight  headache  or  mental  confusion.  If  the  attack  has  been  severe  petechial 
haemorrhage  may  be  scattered  over  the  neck  and  chest.  In  the  case  of  a 
young  man  in  good  health  in  a  severe  convulsion  both  sub-con junctival 
spaces  were  entirely  filled  with  blood,  and  free  blood  oozed  from  them  (Walter 
James). 

Status  Epilepticus. — ^This  is  the  climax  of  the  disease,  in  which  attacks 
occur  in  rapid  succession,  and  the  patient  does  not  recover  consciousness.    The 
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pulse,  ret^  pi  ration,  and  temperature  risi^^  in  the  attack.  It  is  a  Herinu!*  cimh- 
tion,  and  often  proves  fatal. 

After  the  attack  the  reflexes  are  sometime?  absent ;  more  frequ«itlr  fh^f 
are  increased  and  the  ankle  clonu8  can  usually  be  obtained.  The  slate  ol  i\k 
urine  Ib  variable,  particularly  as  regards  the  solids.  The  quantity  is  iwuiUj 
increased  after  the  attack,  and  albumin  is  not  infrequently  pre^nt- 

Posi'epifeplic  symptoms  are  of  great  importance.  The  patient  may  lie  tu 
a  trance-like  condition,  in  which  he  performs  actions  of  which  suUsequ«ttiT 
he  has  no  recollection.  More  serious  are  the  attacks  of  mania,  in  which  Ibe 
patient  is  often  dangerous  and  i^>metimes  homicidaL  It  is  held  by  gtwi 
authorities  that  an  outbreak  of  mania  may  be  substituted  for  the  fit.  And, 
lastly,  tlie  mental  condition  of  an  epileptic  patient  is  often  seriously  imfniiftl 
and  profound  defects  are  common. 

Paralysis,  which  rarely  follows  the  epileptic  fit,  is  usually  hemtplegie  9Bi 
transient.  Slight  disturbances  of  sjieech  al^  may  occur;  in  some  inrtifiw^ 
forms  of  seuBory  aphasia, 

Tiie  attacks  may  occur  ai  ntght,  and  a  person  may  be  epileptic  for  twi 
witlnmt  knowing  it.  As  Trousseau  truly  remarks,  when  a  pennon  tell§  ii«  tliit 
in  the  night  he  has  incontinence  of  urme  and  awakes  in  the  morning  witk 
headache  and  mental  confusion,  and  complains  of  diliiculty  in  gpeeeh  oirmgl» 
the  fact  that  he  has  bitten  his  tongue^  if  also  there  are  purpuric  spola  oa  lb 
skin  of  the  face  and  neck,  the  probability  is  very  strong  indeed  that  ht  u 
subject  to  nocturnal  epilepsy. 

(2)  Petit  Mal. — This  is  epilepsy  without  the  eonnilsions.  The  titwek 
consists  of  transient  unconsciousness,  w^hich  may  eome  on  at  any  time,  awwni- 
panied  or  unaccompanied  by  a  feeling  of  faintness  and  vertigo.     >  f'lr 

example,  at  the  dinner  table,  the  subject  stops  taiking  and  cati  ,..  ;<* 
become  tixed»  and  the  face  slightl}^  pale.  Anything  which  may  have  b«a  it 
the  hand  is  usually  dropped.  In  a  moment  or  two  con^iousne^a  ia  regiiori 
and  the  patient  resumes  conversation  as  if  nothing  had  happL*ninI*  In  othr 
instances  there  is  slight  incolierency  or  the  patient  performs  ^me  tlofi^ 
automatic  action.  He  may  begin  to  undress  himself  and  on  returning  to  crt^ 
sciousness  find  that  he  has  partially  disrobed.  He  may  rub  his  beard  of  h«. 
or  may  spit  about  in  a  careless  way.     In  other  attacks  the  pati^  'iB 

without  convulsive  seizures,     A  deEnite  aura  is  rare.     Though  ti  -i- 

consciousness  and  giddiness  are  the  most  constant  manifestations  of  pfitt  aJ; 
there  are  many  other  equivalent  manifestations,  such  as  sudden  jerking^  m  th 
limbs,  sudden  tremor,  or  a  sudden  visual  sensation.  Gower«  mentiom  nn  to 
than  seventeen  ditferent  manifestations  of  petit  tnal.  Oecasionally  ({»«*•» 
cases  in  which  the  patient  has  a  sensation  of  losing  his  breath  and  aiav  emi 
get  red  in  the  face.    I  have  seen  such  attacks  also  in  children. 

After  the  attack  the  patient  may  be  dazed  for  a  few  seconds  uti  i  ;  r  ^ 
certain  automatic  actions,  which  may  seem  to  be  volitionaL  A^  mtTiur:< 
undressing  is  a  common  action,  but  all  sorts  of  odd  actiong  may  be  prrf  r:  i- 
some  of  which  are  awkward  or  even  serious.  One  of  my  patieuI^  ^Uct  m 
attack  was  in  the  habit  of  tearing  anything  he  could  lay  hands  on.  particukt}|r 
books.  Violent  actions  have  been  committed  and  as^nlts  mAd*",  freqotfdf 
giving  rise  to  questions  which  come  before  the  courts.  This  condition  hu  bi* 
termed  masked  epilepsy,  or  epilepsia  tarvaia. 
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In  a  majority  of  the  cases  of  petit  mal  convulsions  finally  occur,  at  first 
slight,  but  ultimately  the  grand  mal  becomes  well  developed,  and  the  attacks 
may  then  alternate. 

(3)  Jacksonian  Epilepsy. — This  is  also  known  as  cortical,  symptomatic, 
or  partial  epilepsy.  It  is  distinguished  from  the  ordinary  epilepsy  by  the 
important  fact  that  consciousness  is  retained  or  is  lost  late.  The  attacks  are 
usually  the  result  of  irritative  lesions  in  the  motor  zone,  though  there  are 
probably  also  sensory  equivalents  of  this  motor  form.  In  a  typical  attack  the 
spasm  begins  in  a  limited  muscle  group  of  the  face,  arm,  or  leg.  The  zygomatic 
muscles,  for  instance,  or  the  thumb  may  twitch,  or  the  toes  may  first  be  moved. 
Prior  to  the  twitching  the  patient  may  feel  a  sensation  of  numbness  or  tingling 
in  the  part  aflfected.  The  spasm  extends  and  may  involve  the  muscles  of  one 
limb  only  or  of  the  face.  The  patient  is  conscious  throughout  and  watches, 
often  with  interest,  the  march  of  the  spasm. 

The  onset  may  be  slow,  and,  as  in  a  case  which  I  have  reported,  there  may 
be  time  for  the  patient  to  place  a  pillow  on  the  floor,  so  as  to  be  as  com- 
fortable as  possible  during  the  attack.  The  spasms  may  be  localized  for  years, 
but  there  is  a  great  risk  that  the  partial  epilepsy  may  become  general.  The 
condition  is  due,  as  a  rule,  to  an  irritative  lesion  in  the  motor  zone.  Thus  of 
107  cases  analyzed  by  Roland,  there  were  48  of  tumor,  21  instances  of  inflam- 
matory softening,  14  instances  of  acute  and  chronic  meningitis,  and  8  cases 
of  trauma.  The  remaining  instances  were  due  to  haemorrhage  or  abscess,  or 
were  associated  with  sclerosis  cerebri.  Two  other  conditions  may  be  mentioned, 
which  may  cause  t3rpical  Jacksonian  epilepsy — namely,  uraemia  and  progressive 
paralysis  of  the  insane.  A  considerable  number  of  the  cases  of  Jacksonian 
epilepsy  are  found  in  children  following  hemiplegia,  the  so-called  post-hemi- 
plegic  epilepsy.  The  convulsions  usually  begin  on  the  aflfected  side,  either  in 
the  arm  or  leg,  and  the  fit  may  be  unilateral  and  without  loss  of  consciousness. 
Ultimately  they  become  more  severe  and  general. 

Diagnosis. — In  major  epilepsy  the  suddenness  of  the  attack,  the  abnipt  loss 
of  consciousness,  the  order  of  the  tonic  and  clonic  spasm,  and  the  relaxation 
of  the  sphincters  at  the  height  of  the  attack  are  distinctive  features.  The 
convulsive  seizures  due  to  uraemia  are  epileptic  in  character  and  usually  readily 
recognized  by  the  existence  of  greatly  increased  tension  and  the  condition  of 
the  urine.  Practically  in  young  adults  hysteria  causes  the  greatest  difficulty, 
and  may  closely  simulate  true  epilepsy.  The  table  on  page  1064,  from  Gowers' 
work,  draws  clearly  the  chief  differences  between  them. 

Recurring  epileptic  seizures  in  a  person  over  thirty  who  has  not  had  pre- 
vious attacks  is  always  suggestive  of  organic  disease.  According  to  H.  0. 
Wood,  whose  opinion  is  supported  by  that  of  Foumier,  in  9  cases  out  of  10 
the  condition  is  due  to  syphilis. 

Petit  mal  must  be  distinguished  from  attacks  of  syncope,  and  the  vertigo 
of  M6niire's  disease,  of  a  cardiac  lesion,  and  of  indigestion.  In  these  cases 
there  is  no  actual  loss  of  consciousness,  which  forms  a  characteristic  though  not 
an  invariable  feature  of  petit  mal, 

Jacksonian  epilepsy  has  features  so  distinctive  and  peculiar  that  it  is  at 
once  recognized.  It  is,  however,  by  no  means  easy  always  to  determine  upon 
what  the  spasm  depends.  Irritation  in  the  motor  centres  may  be  due  to  a  great 
variety  of  causes,  among  which  tumors  and  localized  meningo-encephalitif  i^ 
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the  most  frequent;  but  it  must  not  be  forgotten  that  in  uraemia  localized 
epilepsy  may  occur.  The  most  typical  Jacksonian  spasms  also  are  not  infre- 
quent in  general  paresis  of  the  insane. 


Epilbptio. 


Apparent  cause... 
Warning 

Onset 

Scream 

ConYulsion 

Biting 

Micturition 

Defecation 

Talking 

Duration 

Restraint  necessary 
Termination 


none. 

any,  but  especially  unilateral 

or  epigastric  auras, 
always  sudden, 
at  onset, 
ri^ditv  followed  by  "ierk- 

mg,   rarely  rigidity  alone. 

tongue. 

frequent. 

occasional. 

never. 

a  few  minutes. 

to  prevent  accident 
spontaneous. 


emotion. 

palpitation,  malaise,  chokiiig,  bi- 
lateral foot  aura. 

often  graduaL 

during  course. 

rigidity  or  *"  straggling,**  throwinf 
about  of  limbs  or  he^d,  arching 
of  back. 

lips,  hands,  or  other  people  and 
things. 

never. 

never. 

frequent. 

more  than  ten  minate6»  often 
much  lon^r. 

to  control  violence. 

spontaneous  or  indaoed  (witer, 
etc). 


Prognosis. — This  may  be  given  to-day  in  the  words  of  Hippocrates :  "  The 
prognosis  in  epilepsy  is  unfavorable  when  the  disease  is  congenital,  and  when 
it  endures  to  manhood,  and  when  it  occurs  in  a  grown  person  without  ibt 
previous  cause.  .  .  .  The  cure  may  be  attempted  in  young  persons,  but  not 
in  old."  W.  A.  Turner  concludes  from  recent  studies  that  of  cases  b^inning 
under  ten  years  few  are  arrested,  whereas  of  those  beginning  at  puberty  the 
opposite  is  true.  Cases  beginning  between  the  twentieth  and  thirty-fifth  yean 
give  few  arrests.    After  thirty-five  the  outlook  is  good. 

Death  during  the  fit  rarely  occurs,  but  it  may  happen  if  the  patient  filb 
into  the  water  or  if  the  fit  comes  on  while  he  is  eating.  Occasionally  the  fit? 
seem  to  stop  spontaneously.  This  is  particularly  the  case  in  the  epilepsy  in 
children  which  has  followed  the  convulsions  of  teething  or  of  the  fevers.  Fre- 
quency of  the  attacks  and  marked  mental  disturbance  are  unfavorable  indi- 
cations. Hereditary  predisposition  is  apparently  of  no  moment  in  the  prog- 
nosis. The  outlook  is  better  in  males  than  in  females.  The  post-hemiplegic 
epilepsy  is  rarely  arrested.  Of  the  cases  coming  on  in  adults,  those  due  to 
syphilis  and  to  local  affections  of  the  brain  allow  a  more  favorable  prognosis. 

Treatment. — General. — In  the  case  of  children  the  parents  should  be 
made  to  understand  from  the  outset  that  epilepsy  in  the  great  majoritr  of 
cases  is  an  incurable  affection,  so  that  the  disease  may  interfere  as  little  i? 
possible  with  the  education  of  the  child.  The  subjects  need  firm  but  kind 
treatment.  Indulgence  and  yielding  to  caprices  and  whims  are  followed  hj 
weakening  of  the  moral  control,  which  is  so  necessary  in  these  eases.  The 
disease  does  not  incapacitate  a  person  for  all  occupation.  It  is  much  better 
for  epileptics  to  have  some  definite  pursuit.  There  are  many  instances  in 
which  they  have  been  persons  of  extraordinary  mental  and  bodily  vigor,  as. 
for  example,  Julius  Caesar  and  Napoleon.  One  of  the  most  distressing  featnrei 
in  epilepsy  is  the  gradual  mental  impairment  which  follows  in  a  certain  num- 
ber of  cases.     If  such  patients  become  extremely  irritable  or  show  signs  of 


violence  they  should  be  placed  imder  supervision  in  an  asylum.  Marriage 
should  be  forbidden  to  epileptics.  During  the  attack  a  cork  or  bit  of  rubl>er 
should  be  placed  between  the  teeth  and  the  clothes  should  be  loosened.  The 
patient  should  be  in  the  recumbent  posture.  As  the  attack  usually  passes  off 
with  rapidity,  no  special  treatment  is  necessar}%  but  in  cases  in  which  the 
convulsion  is  prolonged  a  few  whiffs  of  chloroform  or  nitrite  of  amyl  or  a 
hypodermic  of  a  quarter  of  a  grain  of  morphia  may  be  given. 

Dietetic- — The  old  authors  laid  great  stress  upon  regimen  in  epilepsy. 
The  important  point  is  to  give  the  patient  a  light  diet  at  fixed  hours,  and 
on  no  account  to  permit  overloading  of  the  stomach.  Meat  should  not  be 
given  more  than  once  a  day.  There  are  cases  in  which  animal  food  seems 
injurious.  A  strict  vegetable  diet  has  been  warmly  recommended.  The  patient 
should  not  go  to  sleep  until  the  completion  of  gastric  digestion. 

Medicinal. — The  bromides  are  the  only  remedies  which  have  a  special 
influence  upon  the  disease.  Either  the  sodinm  or  potassium  ftalt  may  be  given. 
Sodium  bromide  is  probably  less  irritating  and  h  better  borne  for  a  long  period. 
It  may  be  given  in  milk,  in  wlueh  it  is  scarcely  tasted.  In  all  instances  the 
diJution  should  l>e  eonsiderable.  In  adults  it  is  well  taken  in  soda  water  or  in 
some  mineral  water.  The  dose  for  an  adult  should  be  from  half  a  drachm 
to  a  drachm  and  a  half  daily.  As  Seguin  recommends,  it  is  often  best  to  give 
but  a  single  dose  daily,  about  four  to  six  hours  before  the  attacks  are  most 
likely  to  occur.  For  instance,  in  the  case  of  nocturnal  epilepsy  a  drachm 
Lflhould  be  given  an  liour  or  two  after  the  eveniuj?  meal.  If  the  attack  occurs 
■wrly  in  the  morning,  the  patient  should  take  a  full  dose  when  he  awakes. 
When  given  three  times  a  day  it  is  less  disturbing  after  meals.  Each  case 
should  be  carefully  studied  to  determine  how  much  bromide  should  be  used. 
The  individual  susceptibility  varies  and  some  patients  require  more  than  others. 
Fortunately,  children  take  the  drug  well  and  stand  proportionately  larger  doses 
than  ad  nits.  Saturation  is  indicated  by  certain  unpleasant  effects,  particu- 
larly drowsiness,  mental  torpor,  and  gastric  and  cardiac  distress.  Ijoss  of 
palate  reflex  is  one  of  the  earliest  indications  that  the  system  is  under  the 
influence  of  the  bromides,  and  is  a  condition  whicli  sliould  be  attained.  A 
very  unpleasant  feature  is  the  development  of  acne,  which,  however^  is  no  indi- 
ny;ion  of  bromism.  Seguin  states  that  the  tendency  to  this  is  much  dimin- 
Plhed  by  giving  the  drug  largely  diluted  in  alkaline  waters  and  administering 
from  time  to  time  full  doses  of  arsenic.  To  be  eflfectual  the  treatment  should 
be  continued  for  a  ])rolongiKl  period  and  the  cases  should  be  incessantly  watched 
in  order  to  prevent  bromism.  The  mefiicine  should  be  continual  for  at  least 
two  years  after  tlie  ce^ssation  of  the  fits;  indeeil,  Seguin  recommends  that  the 
reduction  of  the  bromides  should  not  be  begun  until  the  patient  has  l>een 
three  years  without  any  manifestations.  Written  directions  should  be  given 
to  the  mother  or  to  the  friemls  of  the  patient,  and  he  should  not  himself  be 
held  responsible  for  the  administration  of  the  medicine.  A  book  should  be 
provided  in  which  the  daily  number  of  attacks  and  the  amount  of  medicine 
taken  should  l>e  noted.  The  addition  of  belladonna  to  the  bromide  is  warmly 
recommended  by  Black,  of  Glasgow.  In  very  obstinate  cases  Flechsig  uses 
opium,  5  or  6  grains,  in  three  doses  daily;  then  at  the  end  of  six  weeks  opium 
'm  stopped  and  the  bromides  in  large  amounts^  75  to  100  grains  daily,  are  used 
two  months. 
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Among  other  remedies  which  have  been  recommended  as  controlling  epi- 
lepsy are  chloral,  cannabis  indica,  zinc,  nitroglycerin,  and  borax.     Nitrogly- 
cerin is  sometimes  advantageous  in  petit  trial,  but  is  not  of  much  service  in 
I  the  major  form.    To  be  beneficial  it  must  be  given  in  full  doses,  from  2  to  5 

I  minims  of  the  1-per-cent  solution,  and  increased  until  the  physiological  effecu 

are  produced.  Counter-irritation  is  rarely  advisable.  When  the  aura  is  very 
definite  and  constant  in  its  onset,  as  from  the  hand  or  from  the  toe,  a  blister 
about  the  part  or  a  ligature  tightly  applied  may  stop  the  oncoming  fit.  In 
children,  care  should  be  taken  that  there  is  no  source  of  peripheral  irritation. 
In  boys,  adherent  prepuce  may  occasionally  be  the  cause.  The  irritation  of 
teething,  the  presence  of  worms,  and  foreign  bodies  in  the  ears  or  nose  hive 
been  associated  with  epileptic  seizures. 

The  subjects  of  a  chronic  and,  in  most  cases,  a  hopelessly  incurable  disease, 
epileptic  patients  form  no  small  portion  of  the  unfortunate  victims  of  charla- 
tans and  quacks,  who  prescribe  to-day,  as  in  the  time  of  the  father  of  medicine, 
"  purifications  and  spells  and  other  illiberal  practices  of  like  kind." 

Surgical. — In  Jacksonian  epilepsy  the  propriety  of  surgical  interference 
is  universally  granted.     It  is  questionable,  however,  whether  in  the  epilepsy 
following  hemiplegia,  considering  the  anatomical  condition,  it  is  likely  to  be 
j  of  any  benefit.    In  idiopathic  epilepsy,  when  the  fit  starts  in  a  certain  r^on 

I  — ^the  thimib,  for  instance — and  the  signal  symptom  is  invariable,  the  centre 

controlling  this  part  may  be  removed.    This  procedure  has  been  practised  by 
Macewen,  Horsley,  Keen,  and  others,  but  time  alone  can  determine  its  value. 
j  The  traumatic  epilepsy,  in  which  the  fit  follows  fracture,  is  much  more  hopeful 

The  operation,  per  se,  appears  in  some  cases  to  have  a  curative  effect   Thus 
(  of  50  cases  of  trephining  for  epilepsy  in  which  nothing  abnormal  was  found  to 

j  account  for  the  symptoms,  25  were  reported  as  cured  and  18  as  improved.    Tbe 

f  operations  have  not  been  always  on  the  skull,  and  White  has  collected  an  inter- 

esting series  in  which  various  surgical  procedures  have  been  resorted  to,  oftea 
with  curative  effect,  such  as  ligation  of  the  carotid  artery,  castration,  tracheot- 
i  omy,  excision  of  the  superior  cervical  ganglia,  incision  of  the  scalp,  circum- 

)  cision,  etc. 

[  The  feasibility  of  State  colonization  of  epileptics  on  a  self-supporting  htim 

'  has  been  demonstrated  by  the  success  of  the  Craig  Colony  at  Sonyea,  Xe» 

York. 

Vn.    MIQILAINE  (Hemicrania ;  Sick  Headache). 

Definition. — A  paroxysmal  affection  characterized  by  severe  headache,  usu- 
ally unilateral,  and  often  associated  with  disorders  of  vision. 

Etiology. — The  disease  is  frequently  hereditary  and  has  occurred  througb 
several  generations.  Women  and  the  members  of  neurotic  families  are  morf 
frequently  attacked.  It  is  an  affection  from  which  many  distinguished  men 
have  suffered  and  have  left  on  record  an  account  of  the  disease,  notably  the 
astronomer  Airy.  Edward  Liveing^s  work  is  the  standard  authority  upofi 
which  most  of  the  subsequent  articles  have  been  based.  A  gouty  or  rheumitic 
taint  is  present  in  many  instances.  Sinkler  has  called  special  attention  to  the 
frequency  of  reflex  causes.  Migraine  has  long  been  known  to  be  associated  with 
uterine  and  menstrual  disorders.     Nutritive  disturbances  are  common,  ini 
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attempts  have  been  made  by  Haig  and  others  to  associate  the  attacks  with 
disturbed  uric-acid  output.  Certainly  the  amount  of  uric  acid  excreted  just 
prior  to  and  during  an  attack  is  reduced.  Others  regard  the  disease  as  a 
toxaemia  from  disordered  intestinal  digestion.  Many  of  the  headaches  from 
eye-strain  are  of  the  hemicranial  type.  Brunton  refers  to  caries  of  the  teeth 
as  a  cause  of  these  headaches,  even  when  not  associated  with  toothache.  Cases 
have  been  described  in  connection  with  adenoid  growths  in  the  pharynx,  and 
particularly  with  abnormal  conditions  of  the  nose.  Many  of  the  attacks  of 
severe  headaches  in  children  are  of  this  nature,  and  the  eyes  and  nostrils  should 
be  examined  with  great  care.  Sinkler  refers  to  a  case  in  a  child  of  two  years, 
and  Gowers  states  that  a  third  of  all  the  cases  begin  between  the  fifth  and 
tenth  years  of  age.  The  direct  influences  inducing  the  attack  are  very  varied. 
Powerful  emotions  of  all  sorts  are  the  most  potent.  Mental  or  bodily  fatigue, 
digestive  disturbances,  or  the  eating  of  some  particular  article  of  food  may  be 
followed  by  the  headache.  The  paroxysmal  character  is  one  of  the  most 
striking  features,  and  the  attacks  may  recur  on  the  same  day  every  week, 
every  fortnight,  or  every  month.  Headaches  of  the  migraine  type  may  recur 
for  years  in  connection  with  chronic  Bright's  disease. 

Symptoms. — Premonitory  signs  are  present  in  many  cases,  and  the  patient 
can  tell  when  an  attack  is  coming  on.  Remarkable  prodromata  have  been 
described,  particularly  in  connection  with  vision.  Apparitions  may  appear — 
visions  of  animals,  such  as  mice,  dogs,  etc.  Transient  hemianopia  or  scotoma 
may  be  present.  In  other  instances  there  is  spasmodic  action  of  the  pupil  on 
the  affected  side,  which  dilates  and  contracts  alternately,  the  condition  known 
as  hippiLS,  Frequently  the  disturbance  of  vision  is  only  a  blurring,  or  there 
are  balls  of  light,  or  zigzag  lines,  or  the  so-called  fortification  spectra  (teichop- 
sia),  which  may  be  illuminated  with  gorgeous  colors.  Disturbances  of  the 
other  senses  are  rare.  Numbness  of  the  tongue  and  face  and  occasionally  of 
the  hand  may  occur  with  tingling.  More  rarely  there  are  cramps  or  spasms 
in  the  muscles  of  the  affected  side.  Transient  aphasia  has  also  been  noted. 
Some  patients  show  marked  psychical  disturbance,  either  excitement  or,  more 
commonly,  mental  confusion  or  great  depression.  Dizziness  occurs  in  some 
cases.  The  headache  follows  a  short  time  after  the  prodromal  symptoms  have 
appeared.  It  is  cumulative  and  expansile  in  character,  beginning  as  a  localized 
small  spot,  which  is  generally  constant  either  on  the  temple  or  forehead  or  in 
the  eyeball.  It  is  usually  described  as  of  a  penetrating,  sharp,  boring  charac- 
ter. The  pain  gradually  spreads  and  involves  the  entire  side  of  the  head, 
sometimes  the  neck,  and  may  pass  into  the  arm.  In  some  cases  both  sides 
are  affected.  Nausea  and  vomiting  are  common  symptoms.  If  the  attack 
comes  on  when  the  stomach  is  full,  vomiting  usually  gives  relief.  Vasomotor 
symptoms  may  be  present.  The  face,  for  instance,  may  be  pale,  and  there  may 
be  a  marked  difference  between  the  two  sides.  Subse(|uently  the  face  and  ear 
on  the  affected  side  may  become  a  burning  red  from  the  vaso-di later  influences. 
The  pulse  may  be  slow.  The  temporal  artery  on  the  affected  side  may  be  firm 
and  hard,  and  in  a  condition  of  arterio-sclerosis — a  fact  which  has  been  con- 
firmed anatomically  by  Thoma.  Few  affections  are  more  prostrating  than 
migraine,  and  during  the  paroxysm  the  patient  may  scarcely  be  able  to  raise 
the  head  from  the  pillow.    The  slightest  noise  or  light  aggravates  the  condition. 

The  duration  of  the  entire  attack  is  variable.    The  severer  forms  usually 
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incapacitate  the  pttticul  fur  at  least  three  dayg.  In  other  iofitancefi  thi»  ailirp 
attack  is  over  in  a  day.  The  diisease  recurs  for  years,  and  in  eaua^  with  & 
marked  hereditary  tendency  may  persinit  throughout  life.  In  worocB  tl 
attacks  often  cease  after  the  climacteric,  and  in  men  after  the  ap*  of  fil 
Two  of  the  greatest  sufferers  1  have  known,  who  had  recurring  attacks  ev 
few  weeks  from  early  boyhood,  now  have  complete  freedom* 

The  nature  of  the  diseai^e  is  unkuowTi.  Livein^*s  view,  thiit  it  iii  a  nenr 
istorm  or  form  of  perindic  di.scharge  from  certain  sensory  centres,  and  is  rvU\^\ 
to  epilepsy,  has  found  much  favor.  According  tn  tlii^  view,  it  i^  the  #eib<(*T 
equivalent  of  a  true  epileptic  attack.  MoUendorf,  Ljitham,  anil  othen*  repr^ 
it  as  a  vaso- motor  neurosis,  and  hold  that  the  early  symptoms  art*  due  to 
constrictor  anrl  the  later  symptoms  to  vaso-dilator  intluenees.  The  fairt  oi 
development  of  arterio-sclerosis  in  the  arteries  of  the  affected  ^ide  la  a 
of  interest  lM?aring  upon  this  view. 

Treatment. — The  patient  is  fully  aware  of  the  causes  which  prtM^ipitatt!  aa 
attack.  Avoidance  of  excitement,  regularity  in  the  meals,  and  modiEratifm  is 
diet  are  important  rulei?i.  I  have  known  cases  greatly  bencfile*!  by  a  linrt 
vegetable  diet  The  treatment  should  he  dire<:'ted  toward  the  removml  of  tb 
conditions  upon  which  the  attacks  depend.  In  children  much  may  be  Aont 
by  watchfulness  and  care  on  the  part  of  the  mother  in  regulating  the*  bovfb 
and  watching  the  diet  of  the  child.     Errors  of  refraction  -'  !j«ildl 

On  no  account  should  such  children  be  allowed  to  compete  n 
A  prolonged  course  of  bromides  sometimes  proves  aucccs^fuL     it 
present,  iron  and  arsenic  should  t>e  given.     When  the  arterial  ten^^ion 
creased  a  course  of  nitroglycerin  may  be  tried.    Not  too  much,  iHrntn-tT, 
be  expected  of  the  preventive  treatment  of  migraine.    It  must  be  ctiufi 
in  a  very  large  proportion  of  the  cases  the  headaches  recur  in  *pilo  ol 
can  do,    Herter  advises,  so  soon  as  the  patient  haa  any  intimation  of  the  attack, 
to  wash  out  the  stomach  with  water  at  105°,  and  to  give  a  bri  "  thartic 

During  the  paroxysm  the  patient  should  i)e  kept  in  bed  an  qiiet 

If  the  patient  feels  faint  and  nauseated,  a  small  cup  of  hot,  stmng  enffee  oc  80 
drops  of  chloroform  give  relief.  Cannabis  indica  is  probably  the  ino?t  «tj*- 
factory  remedy.  Seguin  recommends  a  prolonged  course  of  the  drug,  \xiih 
pyrin,  antifebrin,  and  phenacetin  have  been  much  uscfl  of  late.  When  fiTco 
early,  at  the  very  outset  of  the  paroxysm,  they  are  sometimes  effective, 
repeated  doses  are  more  satisfactory.  Of  other  remedies,  caffeme,  in 
doses  of  the  citrate,  nux  vomica,  and  ergot  have  been  recomr  '  * 
tricity  does  not  appear  to  be  of  much  service.  And  lastly,  in  • 
an  ordinar}'  tape  scton  may  be  inserted  through  the  skin  at  the  buck  ol  ttir 
necJc,  to  be  w*om  for  three  months,  a  plan  of  treatment  which  hiu  the 
]e  recommendation  from  Mr.  Whitehead,  of  AtanehG:«ter« 


Ym.    NEITKALGIA. 

Definition. — -A  paininl  affection  of  the  nerve*,  duo  either  hi  fo 
disturbance  of  their  central  or  [>eriphera1  extrt^raities  or  to  mtiriti^  hi 
course. 

Etiology, — Members  of  neuropathic  families  are  most  irubjtel  lo  Ibal 
It  affects  women  more  than  men*    Children  are  rarely  attacked.    Of  nil  caoA 
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debility  is  the  most  frequent.  It  is  often  the  first  indication  of  an  enfeebled 
nervous  system*  The  various  forms  of  anfemia  are  frequently  associated  with 
neuralgia.  It  may  be  a  prnminent  feature  at  the  onset  of  certain  acute  dis- 
eases, particularly  typhoid  fever.  Jlalaria  has  been  thout^ht  to  be  a  potent 
cause  (O.  W.  Holmes*  Bnylstou  Essay),  but  it  has  not  been  shown  that  neural- 
gia is  more  frequent  in  nuilarial  districts,  and  the  error  has  probably  arisen 
from  regarding  periodicity  as  a  special  manifestation  of  paludism.  It  occa- 
sionally occurs  in  mahirial  cachexia.  Exposure  to  cold  is  a  cause  in  very 
susceptible  persons.  Reflex  irritation,  particularly  from  carious  teeth,  and 
disease  of  the  antrum  and  frontal  sinuses,  are  common  causes  of  neuralgia  of 
the  fifth  nerve.  The  disease  occurs  sometimes  in  rheumatism,  gout,  lead  poi- 
soning, and  diabetes.  Persistent  neuralgia  may  be  a  feature  of  latent  Bright's 
disease. 

Symptoms. — Before  the  onset  of  the  pain  there  may  be  uneasy  sendations, 
sometimes  tingling  in  the  part  which  will  he  affected.  The  pain  is  locahzed 
to  a  certain  group  or  division  of  nerves,  usually  atfecting  one  side.  The  pain 
is  not  constant,  but  paroxysmal,  and  is  described  as  stabbing,  burning,  or 
darting  in  character.  1'he  skin  may  be  exquisitely  tender  in  the  afrec^ted 
region,  particularly  over  certain  points  along  the  course  of  the  nerve,  tlie 
so-called  tender  points.  Movements,  as  a  rule,  are  painful.  Trophic  and 
vaso-motor  changes  may  accompany  the  paroxysm:  the  skin  may  he  cocjK  aud 
auhsequently  hot  and  burning;  occasionally  local  o'dema  or  erythema  occurs. 
More  remarkable  still  are  the  changes  in  the  hair,  which  may  become  blanched 
(canities),  or  even  fall  out.  Fortunately,  such  alterations  are  rare.  Twitch- 
ings  of  the  muscles,  or  even  spasms,  may  be  present  during  the  paroxysm. 
After  lasting  a  variaiile  tiim^— from  a  few  minutes  to  man}'  hours — the  attack 
aubsides,  Itecurrcncc  may  he  at  deiinite  intervals-^evtTy  day  at  the  same  hour, 
or  at  intervals  of  two,  three,  or  even  seven  days.  Occasionally  the  paroxysms 
develop  only  at  the  catamenia.  This  periodicity  is  quite  as  marked  in  non- 
malarial  as  in  malarial  regions. 


Clinical  Vauieties,  Depending  on  the  Nebte  Boots  Affected. 

(1)  Trigeminal  Heural^a;  Tic  Bonlonreux. — A  distinction  must  he  drawn 
between  tlie  miiuir  and  major  iienralgias  of  the  tifth  cranial  nerve.  The  former 
may  merely  l>e  symptomatic  of  the  involvement  of  one  or  another  of  its  periph- 
eral branches  in  some  disease  process — the  pressure  of  a  tumor,  carious  teeth, 
or  a  neuritis  due  to  the  proximity  of  suppurative  processes  in  the  l>ony  sinuses, 
etc,  Theri^  may  be  referred  neuralgic  pains  in  til  is  area  from  morbid  processes 
within  the  cranium,  or  from  visceral  disease  elscnvbere.  A  painful  neuralgia 
may  follow  an  attack  of  zoster  in  any  division  of  the  fifth  nerve. 

The  typical  tic  douhmreux,  efnifptiform  neural  gm,  or  "  neuraJ(fiu  quint  % 
major"  as  it  has  been  called  by  Henry  Head,  whose  article  in  Allbutt*s  System 
should  be  consulted,  is  probably  a  primary  affection  of  the  nerve.  The  disease 
starts  in  middle  life,  without  obvious  cause,  as  a  simple  neuralgia  in  one  of 
the  trigeminal  branches,  and  from  a  particular  spot  the  pain  radiates  through 
the  course  of  one  of  the  nerves.  The  pain  is  of  sudden  onset,  violent  and 
paroxysmal  in  character.  There  are  periods  of  remission,  which  at  fir&t  may 
extend  over  several  months,  and  in  which  the  paroxysms  do  not  occur,  bxi^- 
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these  intervals  of  release  shorten  after  each  successive  attack.     The*  atti 
tiiemselves  are  of  ever  increasing  severity  and   longer  duration,     Thi? 
finally  invades  the  territory  of  adjoining  nerve.s  and  uU inialely,  after 
may  extend  over  the  entire  trigetninal  distribution,    Tlmugh  hy  sympathy  1 
may  be  pain  outside  of  the  fifth  nerve  area,  particularly  in  the  occipital  rvj 
in  true  tic  douloureux   the  pain  reriuiins  limited  to  the  distribution  of] 
trigeminal  nerve,  and  probably  never  becomes  bilateral.     In  advance! 
the  paroxysms  follow  one  another  rapidly  and  without  assignable  ciiuse,  \ 
the  intervals  the  patient  may  never  l>e  quite  free  from  pain.    They  are  ; 
uraled  by  almost  any  form  of  external  stimulus,  by  a  draught  of  air»  by  m 
merit  of  the  facial  muscles  or  of  the  tongue  in  speaking,  by  touching  the  ( 
particularly  over  those  points  from  which  the  pain  seems  to  take  its  oil 
by  the  act  of  swallowing,  especially  when  the  pain  involves  the  mucoos  i 
biane  lield  of  distribution  of  the  nerve.     It  is  not  a  self-limited  diseiae, 
some  instances  the  neuralgia  reaches  such  a  f right ful  intensity  that  it : 
the  patient'8  life  insupportable.     In  former  years  suicide  was  not  an 
mon  consequence. 

No  anatoiuieal  lesion  that  may  be  considered  peculiar  to  the  di^east] 
been  described. 

In  the  more  severe  eases  meilicinal   forms  of  treatment  are  tmavatj 
Surgical  measures  must  be  resorted  to,  and  peripheral  operations  on  the  i 
most  atfected  often  give  complete,  though  only  temporary,  relief.    Ks 
of  the  Gasserian  ganglion,  as  ilrst  proposed  by  Krause  and  Tlarr 
contemplated.     Complete  restoration  to  health  and  permanent  ft 
pain  seem  always  to  follow  its  complete  removaL 

(2)  Cervico-occipital  neuralgia  involves  the  posterior  branches  of  thefini 
four  cervical  nerves,  particularly  the  inferior  oci'ipital,  at  the  emerpiice  of 
which  there  is  a  painful  point  about  half-way  between  the  mastoid  proc«i.| 
the  iirst  cervical  vertebra.  It  may  ha  caused  by  cold,  and  tliese  n€ 
often  affected  in  cervical  caries.  Surgical  measures  may  be  requiretl  if  tl 
is  severe.  Krause  has  devised  an  operation  for  division  and  evulsion 
affected  nerves, 

(3)  Cervieo-brachial  neEralgia  involves  the  sensory  nen^es  of  the  1 
plexus,  particularly  in  the  cubital  division.     When  the  circumflex  ncrre  »j 
volved  the  pain  is  in  the  deltoid.     The  pain  is  most  commonly  ftboutj 
shoulder  and  down  the  course  of  the  ulnar  nerve.     There  is  usually  a 
tender  point  upon  this  nerve  at  the  elbow.     This  form  rarely  follow*  i 
but  more  frequently   results   froui   rheumatic  affections  of  the  joiiit4, 
trauma. 

(4)  Neuralg^ia  of  the  phrenic  nerve  is  rare.     It  is  sometimi^ 
pleurisy  and   in   pericarditis,     Tbe  pain  is  chiefly  at  the  lower  part~ol 
thorax  on  a  line  with  the  insertion  of  the  diaphragm,  and  here  may  be  [ 
points  on  deep  pressure.    Full  inspiration  is  painful,  and  there  m  great ; 
tiveness  on  coughing  or  in  the  performance  of  any  movemeDt  by  wlpdll 
diaphragm  is  suddenly  depressed* 

(5)  Intercostal  Neuralgia.^ — Next  to  the  tic  douloureux  thifl  is  the  I 
importani  form.    It  is  most  frequent  in  women  and  very  common  in  hn 
Post-zoster  neuralgias  are  common  in  this  situation.    The  poasibility  of  i 
disease,  of  tumor,  caries^  or  aneurism  must  always  be  borne  tci 
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(6)  Lmnbar  Kenralgia. — The  affected  nerves  are  the  posierior  fibres  of  the 
lumbar  plexui?,  particularly  the  ilio-scrotal  branch.  The  pain  is  in  the  region 
of  the  iliac  crest,  along  the  inguinal  canal,  in  the  spermatic  cord,  and  in  the 
scrotum  or  labium  ma  jus.  The  affection  known  as  irritable  testis,  probably  a 
neuralgia  of  this  nerve,  may  be  very  severe  and  accompanied  by  syncopal 
sensations. 

(7)  Coccydynia. — This  is  regarded  as  a  neuralgia  of  the  coccygeal  plexus. 
It  is  most  common  in  women,  and  is  aggravated  by  the  sitting  posture.  It 
is  very^  intractable,  and  may  necessitate  tiie  removal  of  the  coccyx,  an  operation, 
however,  which  is  not  always  successful.  Neuralgias  of  the  nerves  of  the  leg 
have  already  been  considered. 

(8 )  Ncuralfias  of  the  Nerves  of  the  Teet.— Many  of  these  cases  accompany 
varying  degrees  of  Hat -foot.  The  condition  is  brougbt  about  hy  weakness  or 
fatigue  of  the  muscles  sujj porting  the  arches  of  the  fm^t,  whieli  consequently 
settle  until  the  strain  of  the  superimposed  bfxiy-weight  falls  upon  the  liga- 
mentous and  aponeurotic  attachments  between  the  metatarsal  and  tarsal  bones. 
Kcst,  massage,  exercises,  and  ortbopAnlic  measures  are  indicated. 

Painful  Heel, — Both  in  women  and  men  there  may  he  about  the  bei*l 
severe  pains  which  interfere  seriously  with  walking— the  pododynia  of  8.  Ih 
Gross,  There  may  be  little  or  no  swelling,  no  discoloration,  and  no  affection 
of  the  joints. 

Plantah  NEUR.\LaiA. — This  is  often  associated  with  a  definite  neuritis, 
gueh  as  follows  typhoid  fever,  and  has  betm  seen  in  an  aggravated  form  in 
caisson  disease  (Hughes).  The  pain  may  be  limittn^l  to  the  tips  of  the  toes 
or  to  the  hall  of  the  great  toe.  Numbness,  tingling,  and  hypenrstbesia  or 
sweating  may  occur  witli  it.  Following  the  cold-bath  treatment  in  typhoid 
fever  it  is  not  uncommon  for  patients  to  complain  of  great  sensitiveness  in 
the  toes. 

Metatarsalgia,— Thomas  G,  Morton's  *'  painful  affection  of  the  fourth 
metatarso-phalangea!  artienlation  "  is  a  peculiar  and  very  trying  disorder,  seen 
most  frequently  in  women,  ami  usually  in  one  foot.  Morton  regards  it  as  due 
to  a  pinching  of  the  metatarsal  nerve.  The  condition  usually  requires  oper- 
ation. The  red,  painful  neuralgia — erythromelalgia — ^is  described  under  the 
vaso-motor  und  trophic  disturbances. 

(9)  Visceral  Neuralgias* — ^The  more  important  of  these  have  already  been 
referred  to  in  connection  with  the  cardiac  and  the  gastric  neuroses*  They  are 
moat  frccjuent  in  women,  and  are  constant  accompaniments  of  neurasthehia 
and  hysteria.  The  pains  are  most  common  in  the  pelvic  region,  particularly 
about  the  ovaries.  Nephralgia  is  of  great  interest,  for,  as  has  already  been 
mentioned,  the  symptoms  may  closely  simulate  those  of  stone. 

Treatment  of  Neuralgia. — ^In  general,  causes  of  retlex  irritation  should  be 
carefully  removed.  The  neuralgia,  as  a  rnle,  recurs  unh?ss  the  general  health 
improves;  so  that  tonic  and  hygienic  measures  of  all  sorts  should  be  employed. 
Often  a  change  of  air  or  surroundings  will  relieve  a  severe  neuralgia.  1  have 
known  obstinate  cases  to  be  cured  by  a  prolonged  residence  in  the  mountains, 
with  an  out-of-door  life  and  plenty  of  exercise,  A  strict  vegetable  diet  will 
^metimes  relieve  the  neuralgia  or  headache  of  a  gouty  person.  Of  general 
nedies,  iron  is  often  a  specitic  in  the  cases  associated  with  chlorosis  and 
ia.    Arsenic,  too,  is  very  beneficial  in  these  forms,  and  should  be  give^xi. 
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in  ascending  doses.  The  value  of  quinine  has  been  much  overrated-  It  prob- 
ably ha8  no  more  iofliience  than  any  other  bitter  tonic,  exct?pt  in  the  raw 
instances  in  which  the  neuralgia  is  deiinitely  associated  with  malarial  poiaMi- 
ing.  Strychnine,  cod-liver  oil,  and  phosphorus  are  also  advantagenu«,  CM 
remedies  for  the  pain,  ant i pyrin,  antifebrin,  and  phenacetin  should  first  be 
tried,  for  they  are  sometimes  of  service,  ilorphia  she  mid  be  given  with  gTBrt 
caution,  and  only  after  other  reme^iies  have  been  tried  in  vain.  On  oo 
sideration  should  the  patient  be  allowed  to  use  the  h}^KHlcrniic  syringe, 
semium  is  highly  recomraende<l.  Of  nerve  stimulants,  valerian  and  etber, 
which  often  act  well  together,  may  he  given.  Alcohol  is  a  valuable  though 
dangerous  remedy,  and  should  not  be  ordered  for  women.  In  the  minor  form 
of  trigeminal  neuralgia  nitroglycerin  in  large  doses  may  be  triM.  Dana  hai 
seen  good  results  follow  rest  ^ith  large  doses  of  strychnia  given  h^'podemi- 
cally,  Aconitia  in  doses  of  from  one  two-hundredth  to  one  one-huDdredHmA' 
fiftieth  of  a  grain  may  be  tried.  In  gouty  and  rheumatic  subject* 
indica  and  cimicifuga  are  recommended  with  the  lithium  salt^. 

Of  local  applications,  the  thermo-eautery  is  invaluable,  particnlariT  io 
zona  and  the  more  chronic  forms  of  neuralgia.  Acupuncture  may  be  jmL 
Chloroform  liniment,  camphor  and  chloral,  menthol,  the  oleates  of  morphiai 
atropia^  and  belladonna  used  with  lanolin  may  be  tried.  Freezing  over  tbe 
tender  point  with  ether  spray  is  sometimes  successful.  The  continuous  eut- 
rent  may  be  used.  The  sponges  should  be  warm^  and  the  positive  pole  eboiild 
be  placed  near  the  seat  of  the  pain.  The  strength  of  the  current  shoald  ht 
such  as  to  cause  a  slight  tingling  or  burning,  but  not  pain, 

Jfany  of  the  more  intractable  forms  of  neuralgia  can  be  relieved  anlf  bj 
surgical  treatment. 

IX    PROFESSIONAL    SPASMS;    OCCTTPATION 
ITBUEOSES. 

The  continuous  and  excessive  use  of  the  muscles  in  performing  a  certwi 
movement  may  he  followed  by  an  irregular,  involuntary  spasm  or  cramp,  winA 
may  completely  check  the  performance  of  the  action.  The  condition  is  timai 
most  frequently  in  writers,  hence  the  term  writer's  cramp  or  scrivener's  pikt! 
but  it  is  a!so  common  in  piano  and  violin  players  and  in  telegraph  opemtssK 
The  spasms  occur  in  many  other  persons,  such  as  milkmaids,  wcjivcrs,  md 
cigHrette-rollers. 

The  most  common  form  is  writer's  cramp,  which  is  much  more  ffrqaoit 
in  men  than  in  women.  Of  75  cases  of  impaired  writing  ^wjwer  rvpcmrf  kj 
Poo  re,  all  of  the  instances  of  undoubted  writer's  cramp  wen*  in  men.  Moftii 
J.  Ijewis  states  that  in  the  United  States,  in  the  telegrapher's  cramp,  vtnnat* 
who  are  employed  a  great  deal  in  telegraphy,  are  much  less  frequentiv  A^friii 
(only  4  out  of  43  cases).  Persons  of  a  ner\*ous  temperament  are  morr  liiUr 
to  the  disease.     Occasionally  it  follows  slight  injury. 

Crowers  states  that  in  a  majority  of  the  case^  a  faulty  method  of  writta; 
has  been  employed,  using  either  the  little  finger  or  the  wrist  as  the  fixed  p^ai 
Persons  who  write  with  the  middle  of  the  forearm  or  the  elbow  as  the  Ssd 
point  are  rarely  affected. 

No  anatomical  changes  have  been  found.    The  most  reasonable  eipUn»ti8i 
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of  the  disease  is  that  it  results  from  a  deranged  action  of  the  nerve-centres 
presiding  over  the  muscular  movements  involved  in  the  act  of  writing,  a  con- 
dition which  has  been  termed  irritable  weakness.  "  The  education  of  centres 
which  may  be  widely  separated  from  each  other  for  the  performance  of  any 
delicate  movement  is  mainly  accomplished  by  lessening  the  lines  of  resistance 
between  them,  so  that  the  movement,  which  was  at  first  produced  by  a  con- 
siderable mental  effort,  is  at  last  executed  almost  unconsciously.  If,  there- 
fore, through  prolonged  excitation,  this  lessened  resistance  be  carried  too  far, 
there  is  an  increase  and  irregular  discharge  of  nerve  energy,  which  gives  rise 
to  spasm  and  disordered  movement.  According  to  this  view,  the  muscular 
weakness  is  explained  by  an  impairment  of  nutrition  accompanying  that  of 
function,  and  the  diminished  faradic  excitability  by  the  nutritional  disturbance 
descending  the  motor  nerves  "  (Gay). 

Symptoms. — ^These  may  be  described  under  five  heads  (Lewis). 

(a)  Cramp  or  Spasm. — This  is  often  an  early  s3rmptom  and  most  com- 
monly affects  the  forefinger  and  thumb;  or  there  may  be  a  combined  move- 
ment of  flexion  and  adduction  of  the  thumb,  so  that  the  pen  may  be  twisted 
from  the  grasp  and  thrown  to  some  distance.  Weir  Mitchell  has  described 
a  lock-spasm,  in  which  the  fingers  become  so  firmly  contracted  upon  the  pen 
that  it  can  not  be  removed. 

(6)  Paresis  and  Paralysis. — This  may  occur  with  the  spasm  or  alone. 
The  patient  feels  a  sense  of  weakness  and  debility  in  the  muscles  of  the  hand 
and  arm  and  holds  the  pen  feebly.  Yet  in  these  circumstances  the  grasp  of 
the  hand  may  be  strong  and  there  may  be  no  paralysis  for  ordinary  acts. 

(c)  Tremor. — This  is  most  commonly  seen  in'  the  forefinger  and  may  be 
a  premonitory  symptom  of  atrophy.  It  is  not  an  important  symptom,  and  is 
rarely  sufficient  to  produce  disability. 

(d)  Pain. — Abnormal  sensations,  particularly  a  tired  feeling  in  the  mus- 
cles, are  very  constantly  present.  Actual  pain  is  rare,  but  there  may  be  irregu- 
lar shooting  pains  in  the  arm.  Numbness  or  soreness  may  exist.  If,  as  some- 
times happens,  a  subacute  neuritis  develops,  there  may  be  pain  over  the  nerves 
and  numbness  or  tingling  in  the  fingers. 

(e)  Vaso-motor  Disturbances. — These  may  occur  in  severe  cases.  There 
may  be  hyperaBsthesia.  Occasionally  the  skin  becomes  glossy,  or  there  is  a 
condition  of  local  asphyxia  resembling  chilblains.  In  attempting  to  write,  the 
hand  and  arm  may  become  flushed  and  hot  and  the  veins  increased  in  size. 
Early  in  the  disease  the  electrical  reactions  are  normal,  but  in  advanced  cases 
there  may  be  diminution  of  faradic  and  sometimes  increase  in  the  galvanic 
irritability. 

Diagnosis. — A  well-marked  case  of  writer's  cramp  or  palsy  could  scarcely 
be  mistaken  for  any  other  affection.  Care  must  l)e  taken  to  exclude  the  exist- 
ence of  any  cerebro-spinal  disease,  such  as  progressive  muscular  atrophy  or 
hemiplegia.  The  physician  is  sometimes  consulted  by  nervous  persons  who 
fancy  they  are  becoming  subject  to  the  disease  and  complain  of  stiffness  or 
weakness  without  displaying  any  characteristic  features. 

Prognosis. — The  course  of  the  disease  is  usually  chronic.  If  taken  in 
time  and  if  the  hand  is  allowed  perfect  rest,  the  condition  may  improve  rapidly, 
but  too  often  there  is  a  strong  tendency  to  recurrence.  The  patient  may  learn 
to  write  with  the  left  hand,  but  this  also  may  after  a  time  be  attacked. 
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Treatmeat. — Various  prophylaetie  measures  have  been  advised.  Ai  mm- 
tioned,  it  is  important  that  a  proiKT  method  of  writing  he  adopted.  Go»m 
siiggei^ts  that  if  all  persons  wrote  from  the  shoulder  writer's  cramp  wwild 
practically  not  occur.  Various  devices  have  been  invented  for  relieving  the 
fatigue,  but  none  of  them  are  very  satisfactor^%  The  use  of  the  tjrpe-vriter 
has  diminished  \cTy  much  the  frequency  of  scrivener's  palsy.  Rest  is  essential 
No  measures  are  of  value  without  this.  Massage  and  mauipulation,  wlirtj 
combined  with  systematic  g}Timastics,  give  the  best  results  Poore  recomfnendi 
the  galvanic  current  applied  to  the  muscles,  which  are  at  the  same  time  rhrth* 
mically  exercised.  In  very  obstinate  cases  the  condition  remains  incunble. 
I  saw  a  few  years  ago  a  distinguished  gynaecologist  who  had  had  BTitcr'i 
cramp  tw^enty  years  before,  and  who  had  trie<l  all  sorts  of  treatment,  includtag 
Wolff's  method,  without  any  avail.  He  still  has  it  in  aggravated  form, 
but  he  can  do  all  the  finer  manipulations  of  operative  work  without  nsi 
difficulty. 

The  nutrition  of  the  patients  is  apt  to  be  nmch  impaired,  and  coddirer  wl, 
strychnia,  and  other  tonics  will  be  found  advantageous.  Local  applications  lit 
of  little  benefit.    Tenotomy  and  nerve-stretching  have  been  abandoned. 


X.     TETANY, 

•  Definition,^An  affection  characterized  by  peculiar  bilateral  tonic  quADf 
of  the  extremities,  either  puroxysnud  or  continued. 

Etiolo^. — -The  disease  occurs  under  very  different  conditions,  of  whiA 
the  following  classification  of  Frankl-Hochwart  is  the  most  satisfactory: 

(a)  Tktany  ok  Adults.~(1)  Epidemic  tetany,  also  known  a£  rhifimiatie 
tetany,  idiopathic  workman's  tetany  or  shoemakers  cramp.  In  certain  p«rt»  o( 
the  Continent  of  Europe  the  disease  has  prevailed  widely,  particularly  in  tbe 
ivinter  season.  Yon  Jacksch,  who  has  described  an  epidemic  form  occumajf 
in  young  men  of  the  w^orking  classes,  sometimes  with  slight  fever»  regards  the 
di&ease  as  infectious.  This  form  is  acute,  lasting  only  two  or  throe  weeks,  Ifli 
rarely  proving  fatal, 

(2)  Tetany  of  gastric  and  intestinal  disorders,  as  dyspepma,  gastirctiifii, 
diarrhcea,  and  helminthiasis.    The  form  associated  with  dilatation  of  thei 
ach  is  rare,  not  more  than  30  eases  having  been  reported. 

(3)  Tetany  of  the  acute  infectious  diseases  (typhoid,  cholera,  m&n 
measles,  scarlatina,  etc.).  In  some  typhoid  epidemics  many  cases  have oeciUTil. 

(4)  Tetany  following  poisoning  from  chloroform,  morphia,  ergot,  leal 
alcohol,  and  unemia.     Isolated  examples  of  each  have  been  reported. 

(5)  Tetany  may  also  develop  during  pregnancy  or  recur  in  succesdvt  ptif' 
nancies.  From  its  occurrence  in  nursing  women,  Trouaseau  ealled  it  *^imTm* 
contracture." 

(ti)  Tetany  following  removal  of  the  thyroid  gland  is  probablv  due  t^^i 
removal  of  the  parathyroid  l»oflies  at  the  same  time.  Before  the^  bodlCiVii* 
known  to  have  any  physiological  function  it  was  supposed  that  the  renovilif 
the  thyroid  alone  might  produce  tetany,  and  many  post-opemtive  cases  rf  to 
sort,  like  those  from  Billroth's  clinic,  have  been  recorded,  Jame$i  Stovaitli0 
reported  an  instance  in  which  with  the  tetany  there  were  sii^mptoiiis  of  Mp^ 
dema  and  no  trace  of  the  th^Toid  gland. 
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(7)  Tetany  may  complicate  other  nervous  disorders,  as  Basedow^s  disease, 
cerebral  tumor,  cysts  of  the  cerebellum,  and  syringomyelia. 

(ft)  Tetany  in  Children. — Tetany  bears  a  definite  relation  to  gastro- 
intestinal disorders,  acute  infections,  and  rickets  in  childhood. 

In  the  United  States  true  tetany  is  an  extremely  rare  disease.  GriflBth,  in 
1895,  collected  77  cases,  among  which  cases  of  carpo-pedal  spasm  are  included. 
During  the  past  ten  years  an  additional  70  cases  have  appeared  in  American 
literature.  In  my  wards  at  the  Johns  Hopkins  Hospital  there  have  been  8 
cases  of  undoubted  tetany;  3  complicating  dilatation  of  the  stomach,  3  hyper- 
acidity without  dilatation,  1  case  with  chronic  diarrhoea,  and  1  occurring  in 
repeated  pregnancies  and  lactation. 

Horbid  Anatomy. — The  nature  of  the  disease  is  unknown.  R.  Peters  found 
in  8  post-mortems  an  interstitial  neuritis  of  the  extradural  connective  tissue, 
affecting  both  motor  and  sensory  nerves.  Since  the  work  of  Gley,  Vassale  and 
Generali,  and  others,  it  has  been  well  established  that  the  tetany  following 
extirpation  of  the  thyroid  is  due  not  to  the  loss  of  the  thyroid  function,  but  to 
the  coincident  removal  of  the  parathyroid  glands.  Differences  in  the  behavior 
of  carnivorous  and  herbivorous  animals  in  this  respect  are  due  to  the  fact  that 
while  in  the  camivora  the  glands  are  attached  to  the  thyroid,  in  the  herbivora 
two  of  them  lie  at  a  distant  point.  The  function  of  the  parathyroid  seems  to 
consist  in  the  neutralization  of  a  poison  produced  in  the  course  of  metabolism. 
When  the  parathyroids  are  removed  this  free  poison  acts  upon  the  central 
nervous  system  and  produces  tetany.  Spontaneous  tetany  is  apparently  the 
result  of  the  production  of  so  much  of  this  unknown  poison  that  the  normal 
parathyroids  are  insufficient  to  neutralize  it.  In  a  recent  case  of  tetany  follow- 
ing gastric  dilatation  in  an  old  man  who  died  in  my  service  at  the  Johns 
Hopkins  Hospital,  the  parathyroid  ceils  were  found  by  MacCallum  to  be 
actively  proliferating.  IJp  to  the  present  time  there  is  no  definite  proof  that 
any  other  diseases  are  dependent  upon  lesions  of  the  parathyroids. 

Symptoms. — In  cases  associated  with  general  debility  or  in  children  with 
rickets  the  spasm  is  limited  to  the  hands  and  feet.  The  fingers  are  bent  at  the 
metacarpo-phalangeal  joint,  extended  at  the  terminal  joints,  pressed  close  to- 
gether, and  the  thumb  is  contracted  in  thet  palm  of  the  hand.  The  wrist  is 
flexed,  the  elbows  are  bent,  and  the  arms  are  folded  over  the  chest.  In  the 
lower  limbs  the  feet  are  extended  and  the  toes  adducted.  The  muscles  of  the 
face  and  neck  are  less  commonly  involved,  but  in  severe  cases  there  may  be 
trismus,  and  the  angles  of  the  mouth  are  drawn  out.  The  skin  of  the  hands 
and  feet  is  sometimes  tense  and  oedematous.  The  spasms  are  usually  parox- 
ysmal and  last  for  a  variable  time.  In  children  the  attack  may  pass  off  in  a 
few  hours.  In  some  of  the  more  severe  chronic  cases  in  adults  the  stiffness  and 
contracture  may  continue  or  even  increase  for  many  days,  and  the  attack  may 
last  as  long  as  two  weeks.  In  the  acute  cases  the  temperature  may  be  elevated 
and  the  pulse  quickened.  In  the  severe  paroxysms  there  may  be  involvement 
of  the  muscles  of  the  back  and  of  the  thorax,  inducing  dyspnoea  and  cyanosis. 
Certain  additional  features,  valuable  in  diagnosis,  are  present. 

Trousseau's  symptom :  "  So  long  as  the  attack  is  not  over,  the  paroxysms 
may  be  reproduced  at  will.  This  is  effected  by  simply  compressing  the  affected 
parts,  either  in  the  direction  of  their  principal  nerve  trunks  or.  over  their 
blood-vessels,  so  as  to  impede  the  venous  or  arterial  circulation.'' 


1076 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


Chvostek'g  svfnptoni  is  shown  in  the  remarkable  increaise  in  the  me 
excitability  of  the  motor  nerves.     A  slight  tap,  for  example,  in  the  eottne< 
the  facial  nerve  will  throw  the  muscles  to  which  it  is  dit^tributed  into 
contraction.    Krb  hm  shown  that  the  electrical  irritability  of  the  motor  ; 
especially  to  the  galvanic  current,  is  also  greatly  incrc^aj^nl,  and  Hofniann  hi*' 
demonstrated  tlie  heightened  excitability  of  the  sensory  nervei*,  the  i^light©^ 
pressure  on  whicli  may  cause  parassthesia  in  the  region  of  distributioiL 

Biai^nosis. — The  disease  is  readily   recognized.     It  is  a  mistake  to 
instance!^  of  carpo-pedal  spasm  of  children  true  tetany.    It  i^  common  loi 
in  rickety  children  or  in  eases  of  severe  gastro-intestinal  catarrh  a  tramin 
spasm  of  the  fingers  or  even  of  the  arms.     By  many  authors  these  are  coa 
ered  cases  of  mild  tetany,  and  there  are  all  grades  in  rickety  children  beti 
the  simple  carpo-pedal  spasm  and  the  condition  in  which  the  four  extremiti 
are  involved ;  hut  it  is  well,  I  think,  to  limit  the  term  ietany  to  the  more 
affection. 

With  true  tetanus  the  disease  is  scarcely  ever  confounded,  as  the  comn 
ment  of  the  spasm  in  the  extremities,  the  attitude  of  the  hands,  and  the  < 
logical  factors  are  very  different.    Hysterical  contractures  are  usually 

Treatment. — In  the  case  of  children  the  condition  with  which  the  \ 
is  associated  should  lie  treated.  Baths  and  cold  sponging  are  recommeoikd 
and  often  relieve  the  spasm  as  promptly  as  in  child-crowing.  Bromide  of 
potassium  may  lie  triwL  In  severe  cases  chloroform  inhalations  may  he  fitau 
Iklassage.  electricity,  and  the  spinal  ice-bag  have  also  been  used  with  fucw* 
Cases,  however,  may  resist  all  treatment,  and  the  spasms  recur  for  many  /ei» 
The  thyroid  extract  should  be  tried.  Gottstein  reports  relief  in  t  case  af  bif 
standing,  and  Bramwell  rejjorts  one  case  of  operative  tetany  and  one  of  tin 
idiopathic  form  successfully  treatt*d  in  this  way. 

In  gastric  tetany,  especially  when  due  to  dilatation  of  the  fitomadt  ^ 
mortality  is  high,  and  recovery  without  operative  interference  is  nire:afl 
cases  collected  by  Hiegel.  16  terminated  fatally.    Cunningham  coUecteii  8  i 
treated  surgically,  with  a  mortality  of  37.5  per  cent,  as  compared  with  Tt>  i 
cent  treated  by  medical  means.     Regular,  systematic  lavage  with  large 
titles  of  saline  or  mildly  antiseptic  solutions  is  sometimcij  beneficial 


XI.     HYSTERIA. 

Definition. — A  state  in  which  ideas  control  the  body  and  pmdtice 
changes  in  its  functions  (Mohins). 

Etiology. — The  affection  is  more  common  in  women,  and  i^       *' 
first  aliout  the  time  of  puberty,  hut  tire  manifestations  may  cr.ij  nil 

menopause,  or  even  until  old  age.  ^leu,  however,  are  by  no  memii  e&eopC. 
and  of  late  years  hysteria  in  the  male  has  attracted  much  attention.  It  oocfi* 
in  all  races,  but  is  much  more  prevalent,  particularly  in  its  eeverer  fomiiv  J* 
members  of  the  Latin  race.  In  the  United  States  the  milder  grftde»  «eofl»- 
mon,  hut  the  graver  forms  are  rare  in  comparison  with  the  IrequfiBc;  wifc 
which  they  are  seen  in  France. 

Children  under  twelve  years  of  age  are  not  very  often  affected,  W 
disease  may  be  well  marked  as  early  as  the  fifth  or  sixth  year.  Om  U 
saddest  chapters  in  the  history  of  human  deception,  that  of  the  Salem 
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might  be  headed  hysteria  in  children,  since  the  tragedy  resulted  directly  from 
the  hysterical  pranks  of  girls  under  twelve  years  of  age. 

Of  predisposing  causes,  two  are  important — ^heredity  and  education.  The 
former  acts  by  endowing  the  child  with  a  mobile,  abnormally  sensitive  nervous 
organization.  We  see  cases  most  frequently  in  families  with  marked  neuro- 
pathic tendencies,  the  members  of  which  have  suffered  from  neuroses  of  vari- 
ous sorts.  Education  at  home  too  often  fails  to  inculcate  habits  of  self-control. 
A  child  grows  to  girlhood  with  an  entirely  erroneous  idea  of  her  relations  to 
others,  and  accustomed  to  have  every  whim  gratified  and  abundant  sympathy 
lavished  on  every  woe,  however  trifling,  she  reaches  womanhood  with  a  moral 
organization  unfitted  to  withstand  the  cares  and  worries  of  every-day  life.  At 
school,  between  the  ages  of  twelve  and  fifteen,  the  most  important  period  in 
her  life,  when  the  vital  energies  are  absorbed  in  the  rapid  development  of  the 
body,  she  is  often  cramming  for  examinations  arid  cooped  in  close  school-rooms 
for  six  or  eight  hours  daily.  The  result  too  frequently  is  an  active,  bright  mind 
in  an  enfeebled  body,  ill  adapted  to  subserve  the  functions  for  which  it  was 
framed,  easily  disordered,  and  prone  to  react  abnormally  to  the  ordinary  stimuli 
of  life.  Among  the  more  direct  influences  are  emotions  of  various  kinds, 
fright  occasionally,  more  frequently  love  affairs,  grief,  and  domestic  worries. 
Physical  causes  less  often  bring  on  hysterical  outbreak^,  but  they  may  follow 
directly  upon  an  injury  or  develop  during  the  convalescence  from  an  acute 
illness  or  be  associated  with  disease  of  the  generative  organs.  The  name 
hysteria  indicates  how  important  was  believed  to  be  the  part  played  by  the 
uterus  in  the  causation  of  the  disease.  Opinions  differ  a  good  deal  on  this 
question,  but  undoubtedly  in  many  cases  there  are  ovarian  and  uterine  disorders 
the  rectification  of  which  sometimes  cures  the  disease.  Sexual  excess,  particu- 
larly masturbation,  is  an  important  factor,  both  in  girls  and  boys. 

Symptoms. — ^A  useful  division  is  into  the  convulsive  and  non-convulsive 
varieties. 

Convulsive  Hysteria, 

(a)  Minor  Forms. — The  attack  most  commonly  follows  emotional  disturb- 
ance. It  may  set  in  suddenly  or  be  preceded  by  s3rmptoms,  called  by  the  laity 
"  hysterical,*^  such  as  laughing  and  crying  alternately,  or  a  sensation  of  con- 
striction in  the  neck,  or  of  a  ball  rising  in  the  throat — the  globus  hystericus. 
Sometimes,  preceding  the  convulsive  movements,  there  may  be  painful  sensa- 
tions arising  from  the  pelvic,  abdominal,  or  thoracic  regions.  From  the  de- 
scription these  sensations  resemble  aurae.  They  become  more  intense  with  the 
rising  sensation  of  choking  in  the  neck  and  difficulty  in  getting  breath,  and  the 
patient  falls  into  a  more  or  less  violent  convulsion.  It  will  be  noticed  that 
the  fall  is  not  sudden,  as  in  epilepsy,  but  the  subject  goes  down,  as  a  rule, 
easily,  often  picking  a  soft  spot,  like  a  sofa  or  an  easy-chair,  and  in  the  move- 
ments apparently  exercises  care  to  do  herself  no  injury.  Yet  at  the  same  time 
she  appears  to  be  quite  unconscious.  The  movements  are  clonic  and  disorderly, 
consisting  of  to-and-fro  motions  of  the  tnmk  or  pelvic  muscles,  while  the  head 
and  arms  are  thrown  about  in  an  irregular  manner.  The  paroxysm  after  a 
few  minutes  slowly  subsides,  then  the  patient  becomes  emotional,  and  gradually 
regains  consciousness.  When  questioned  the  patient  may  confess  to  having 
some  knowledge  of  the  events  which  have  taken  place,  but,  as  a  rule,  has  no 
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accurate  recollection.  During  the  attack  the  abdomen  may  be  much  di^teDdnl 
with  flahis,  and  subsequently  a  large  amount  of  clear  urine  may  be  f^ttei. 
These  attacks  vary  greatly  in  character.  There  may  be  scarcely  any  nm^ 
ments  of  the  limbs,  but  after  a  nerve  storm  the  patient  ainkg  into  a  t 
semi-unconscioui>noss  condition,  from  which  she  is  roused  with  gre^it  dr 
In  some  cases  from  this  state  the  patient  passes  into  a  condition  of  cati 
ih)  Major  Forms;  llYSTERO-EPiLErsY. — ^This  condition  has  been 
cially  studied  l>y  Charcot  and  his  pupils.  Typical  instances  p^i 
the  various  phases  are  yory  rare  in  the  United  States  and  in  1 
attack  is  initiated  by  certain  prodromata»  chiefly  minor  hysterical  maiirf»>t*- 
Uons,  either  foolish  or  unse^^mly  behavior,  excitement,  sometimes  dyr]rpt 
symptoms  with  tympanites,  or  fre^iuent  micturition.  Areas  of  h\-pene<thi 
may  at  this  time  be  niarked,  the  so-called  hysterogenic  spots  so  *  v 

scribed  by  Richet.    These  are  usually  symmetrical  and  situated  *  up] 

dorsal  vertebra,  and  in  front  in  a  series  of  s}Tnraetrically  placed  spot^  m  th 
chest  and  abdomen,  the  most  marked  being  those  in  the  ingurnaj  regions  orrr 
the  ovaries.  Painful  sensations  or  a  feeling  of  oppression  and  a  glohm  riAing 
in  the  throat  may  be  complained  of  prior  to  the  onset  of  the  convulsion,  whid 
according  to  French  writers,  has  four  distinct  stages:  (1)  Epileptoid  conditi*: 
which  closely  simulateS  a  true  epileptic  attack  with  tonic  spasm  (often 
to  opisthotonus),  grinding  of  the  teeth,  congestion  of  the  face,  foil 
clonic  convulsions,  gradual  relaxation,  and  coma*  This  attack  lasts 
longer  than  a  true  epileptic  attack.  (2)  Succeeding  this  is  the  period 
Charcot  has  termed  doivnism,  in  which  there  is  an  emotional  dispUy 
remarkable  series  of  contortions  or  of  cataleptic  poses.  (3)  Then  in  tj]?] 
cases  there  is  a  stage  in  which  the  patient  aj^sumes  certain  attitudes^  exprt^tt' 
of  the  various  passions^-ecstasy,  fear,  beatitude,  or  erotism*  (4)  Finally  coD» 
sciousness  returns  and  the  patient  enters  upon  a  stage  in  which  «be  may  di 
very  varied  syniptonis,  chiefly  manifestations  of  a  delirium  with  tlie 
extraordinary  hallucinations.  Visions  are  seen,  voices  heard,  and  converEttitfii 
bchl  with  imaginary  persons.  In  this  stage  patients  will  relale  with  the  ttt^ 
most  solemnity  imaginary  events,  and  make  extraordinar}-  and  serioufi  ehirpi 
against  individuals.  This  sometimes  gives  a  grave  aspect  to  these  Beizuiw, 
not  only  will  the  patient  at  this  stage  make  and  believe  the  statement*, 
when  recovery  is  complete  the  hallucination  sometimes  persists,  I  have  nrtiy 
seen  in  the  United  States  attacks  having  this  orderly  sequence.  Much  more 
commonly  the  convulsions  succeed  each  other  at  intervals  for  several  day^  » 
succession.  Here  we  have  a  striking  difference  between  hystero<»pile|wy  twl 
true  epilepsy*  In  the  latter  the  status  cpilepticus,  if  persistent,  h  il^np 
serious,  asswiated  with  fever,  and  frequently  fatal,  while  in  hystero^iVjiT 
attacks  may  recur  for  days  without  Bpecial  danger  to  life.  After  an 
of  hystero-epilepsy  the  patient  may  sink  into  a  state  of  trance  or  letluu0i 
which  she  may  remain  for  days.  _ 

Non-convuldvc  Forms. 

So  complex  and  varied  is  the  clinical  picture  of  hysteria  that  Tmriooi  um 
festations  are  best  considered  according  to  the  systems  winch  are  infohfd 

DisoKDEiJS  OF  Motion. — (a)  Parahfges, — These  may  be  hemtpkgie;  fB^ 
plegicj  or  monoplegic.     Hysterical  diplegia  is  extremely  rare.    TiiefMcniTifi 
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BT  sets  in  abruptly  or  gradually,  and  may  take  weeks  to  attain  its  full 
development.  Th^re  is  no  type  or  form  of  organic  paralifsi^  winch  may  not 
be  mmulaied  in  hysteria.  According  to  Weir  Mitchell,  the  hemiplegias  are 
four  times  more  frequent  on  the  left  than  on  the  right  side.  The  face  is  not 
affected;  tlie  neck  may  iie  involved,  hut  the  leg  suffers  mo8t.  Sensation  is 
either  lessenctl  or  lost  on  the  aiTccte\l  side.  The  hysterieal  paraplegia  is  more 
common  than  hemiplegia.  The  loss  of  power  is  not  absolute;  the  legs  can 
i];sually  be  movetl,  but  do  not  support  the  patient.  The  reflexes  may  be  in- 
ereased,  though  the  knee-jerk  is  often  normal.  A  Bpurious  ankle  clonus  may 
sometimes  be  pn^sent.  The  foot  arc  usually  extcudctl  and  turned  inward  in  the 
eqiiino^varus  position.  The  museles  do  not  waste  and  the  electrical  reactions 
are  normal.  Other  manifestations,  such  as  paralysis  of  the  bladder  or  aphonia, 
are  usually  associated  with  the  hysterical  paraplegia.  Hysterical  monoplegias 
may  \>e  facial,  crural,  or  brachial.  A  condition  of  ataxia  sometimes  occurs 
with  paresis.  The  incoordination  may  Im  a  marked  feature^  and  there  are 
usually  sensory  manifestations. 

{b)  Contractures  and  Spa^^ms, — There  is  an  extraordinary  variety  of  spas- 
modic atfeetions  in  hysteria,  of  wliioh  the  most  eommnn  are  the  following: 
The  hysterical  contractures  may  attack  almost  any  group  of  voluntary  muscles 
and  t>e  of  the  hemiplegic,  paraplegic,  or  monoplcgic  type.  They  may  come 
on  suddenly  or  slowly,  persist  for  months  or  years,  and  disappear  rapidly.  The 
contracture  is  most  commonly  seen  in  the  arm,  which  is  flexed  at  the  elbow 
ind  wrist,  while  the  fingers  tightly  grasp  the  thumb  in  the  j>alm  of  the  hand; 
more  rarely  the  terminal  phalanges  are  hyperextended  as  in  athetosis.  It  may 
occur  in  one  or  in  both  legs,  more  eommouly  in  one.  The  ankle  clonus 
is  present;  the  fuot  is  inverted  anil  the  ti>es  are  strongly  tlexed.  These  cases 
may  be  mistaken  for  lateral  sclerosis  and  the  difficulty  in  diagnosis  may  really 
be  very  great.  The  spastic  gait  is  very  typical,  and  with  the  exaggerated  knee- 
jerk  and  ankle  clonus  the  picture  may  be  eharaeteristie.  In  1879  I  frequently 
showed  suuh  a  case  at  the  Montreal  General  Hospital  as  a  typical  example  of 
lateral  sclerosis.  Tlie  condition  persisted  for  more  than  eighteen  months  and 
then  disappeared  completely.  Other  forms  of  contracture  nuiy  lie  in  the 
muscles  of  the  hip,  shoulder,  or  neck ;  more  rarely  in  those  of  the  jaws — hys- 
terical trismus — or  in  the  tongue.  Hemarkable  indeed  are  the  local  contrac- 
tures in  the  diaphragm  and  abdominal  muscles,  producing  a  phantom  tumor, 
in  which  just  below  and  in  the  neighborhood  of  the  umbilicus  is  a  iirm,  appar- 
ently si^lid  growth.  According  to  Gowers,  this  is  produced  by  relaxation  of 
the  recti  and  a  spasuiodie  contraction  of  the  diaphragm,  together  with  infla- 
tion of  the  intestines  with  gas  and  an  arching  forward  of  the  vertebral  column. 
They  are  apt  to  occur  in  middle-aged  women  almut  the  menopause,  and  are 
frequently  associated  witli  the  symptoms  of  spurious  pregnancy — pMudo-cyen,^. 
The  resemblance  to  a  tumor  may  be  striking,  and  I  have  known  skilful  diag- 
nosticians to  be  deceivtHl.  The  only  safeguard  is  to  be  found  in  complete 
anaesthesia,  when  the  tumor  entirely  disapjK^ars,  Some  years  ago  I  went  by 
chance  into  the  operating-room  of  a  hospital  and  found  a  patient  on  the  table 
under  chloroform  and  the  surgeon  prepared  to  perform  ovariotomy.  The 
tumor,  however,  had  completely  disappeared  with  full  anaesthesia.  Mitchell 
has  reported  an  instance  of  a  phantom  tumor  in  the  left  pectoral  region  just 
ove  the  breast,  which  was  tender,  hard,  and  dense. 
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Clonic  spasms  are  more  common  in  hygteria  in  this  country  than  eootnc- 
tures.  The  following  are  the  important  forms:  Rhpthmic  hysterical  ifum. 
This,  unfortunately,  is  sometimes  known  as  rhythmic  choreti  or  hy>*t«neil 
chorea.  The  movements  may  be  of  the  arm,  either  flexion  and  extensian,  or. 
more  rarely,  pronation  and  supination.  Clonic  Cf^ntractions  of  the  ftitiTwy 
eleido-mastoid  or  of  the  muscles  of  the  jaws  or  of  the  rotatory  muscles  of  tk 
head  may  produce  rhythmic  movements  of  thej^e  partial.  The  gpasm  mar  bem 
one  or  both  psoas  muscles,  lifting  the  leg  in  a  rhythmic  manner  eight  or  ta 
times  in  a  minute.  In  mother  instances  the  muscles  of  the  trunk  are  affedli, 
and  every  few  moments  there  is  a  !>owing  movement — salaam  con  —m 

the  muscles  of  the  back  may  contract,  causing  strong  arching  of  «  oril 

column  and  retraction  of  the  bead.  These  moveraenta  may  often  alternate,  ii 
in  a  ca^c  in  my  wards,  in  which  the  patient  on  fine  davj^  had  regular  iaim 
convulsions,  while  on  wet  days  the  rhythmic  spasm  was  in  the  muscles  of  tilt 
back  and  neck.  Mitchell  has  described  a  rotatory  spasm  in  which  the  patient 
rotated  involuntarily,  usually  to  the  left.  More  unusual  cases  are  thowe  a 
which  the  contractions  closely  simulate  paramyoclonus  multiplex.  Ify*terietl 
athetosis  is  a  rare  form  of  spasm.  Tremor  may  be  a  purely  hvHterical  miiiJ- 
festation,  f»ccurring  either  alone  or  with  paralysis  and  contracture.  It  roflrt 
commonly  involves  the  hands  and  arms;  more  rarely  the  head  and  legs.  TV 
movements  are  small  and  quick.  In  the  type  described  by  Eendu  the  trenwr 
may  or  may  not  persist  during  repose,  hut  it  is  increased  or  proi?oked  by  fdi- 
tional  movements.  Volitional  or  intentional  tremor  may  exist.  &imaliti]|| 
closely  the  movements  of  insular  Bclerosis.  Buzzard  states  that  many  in-^tinns 
of  this  disease  in  young  girls  are  mistaken  for  hysteria. 

DisoKDEHs  OF  Sknsatiok. — AnwMhesla  is  mo^t  common*  and  iisuum  .vih 
fined  to  one  half  of  tlie  body.  It  may  not  be  noticed  by  the  patient.  UsaallT 
it  is  accurately  limitetl  by  the  middle  line  and  involves  the  mucous  surfaces  m' 
deeper  parts.  The  conjunctiva,  however,  is  often  spared.  There  may  be  !«■»• 
anopia.  This  symptom  may  come  on  slowly  or  follow  a  convulsire  ittsA 
Sometimes  the  various  sensations  are  dissociated  and  the  anaesthesia  inif  bl 
only  to  pain  and  to  touch.  The  skin  of  the  affiled  side  is  usually  pale  iOi 
cool,  and  a  pin-prick  may  not  be  followed  by  bhx)d.  Witli  the  last  of  fedifig 
there  may  l)e  loss  of  muscular  power.  Curious  trophic  changes  may  be  pres^^ 
as  in  an  interesting  case  of  Weir  Mitchell's,  in  which  there  was  unilitfiil 
swelling  of  the  hemiplegic  side. 

A  phenomenon  to  which  much  attention  has  been  paid  i«  that  ol  tnasbt* 
ence.  By  metallotherapy,  the  application  of  certain  metals,  the  aosftlM 
or  analgesia  can  be  transferred  to  the  other  side  of  the  body.  It  htf  ta* 
Bhown,  however,  that  this  phenomenon  may  bt?  cau^ied  by  the  eleetrtKiiiigiit 
and  by  wood  and  various  other  agents,  and  is  probably  entirely  a  mental  dbct 
The  subject  has  no  practical  importance,  but  it  remains  an  interesting  ui 
instructive  chapter  in  Gallic  medical  history. 

IIifpiTfp^thesM. — Increased  sensitiveness  and  pains  occur  in  rarioiii  pflO 
of  the  body.  One  of  the  most  frequent  complainta  i»  of  pain  in  the  hwi 
usually  over  the  sagittal  suture,  less  frequently  in  the  occiput.  Tliia  h^ 
scribed  as  agonizing,  and  is  compared  to  the  driving  of  a  nail  into  the  ftf** 
hence  the  name  davits  ht/siericus^  Neuralgias  are  conimon,  IfypenBtliitii 
areas,  the  hysterogenic  points,  exist  on  the  skin  of  the  thorax  and 
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pressure  upon  which  may  cause  minor  manifestations  or  even  a  convulsive 
attack.  Increased  sensitiveness  exists  in  the  ovarian  region,  but  is  not  pecul- 
iar to  hysteria.  Fain  in  the  back  is  an  almost  constant  complaint  of  hysterical 
patients.  The  sensitiveness  may  be  limited  to  certain  spinous  processes,  or  it 
may  be  diffuse.  In  hysterical  women  the  pains  in  the  abdomen  may  simulate 
those  of  gastralgia  and  of  gastric  ulcer,  or  the  condition  may  be  almost  identical 
with  that  of  peritonitis ;  more  rarely  the  abdominal  pains  closely  resemble  those 
of  appendix  disease. 

Special  Senses. — Disturbances  of  taste  and  smell  are  not  uncommon  and 
may  cause  a  good  deal  of  distress.  Of  ocular  symptoms,  retinal  hypersesthesia 
is  the  most  common,  and  the  patients  always  prefer  to  be  in  a  darkened  room. 
Betraction  of  the  field  of  vision  is  common  and  usually  follows  a  convulsive 
seizure.  It  may  persist  for  years.  The  color  perception  may  be  normal  even 
with  complete  ansesthesia,  and  in  America  the  achromatopsia  does  not  seem 
to  be  nearly  so  common  an  hysterical  manifestation  as  in  Europe.  Hysterical 
deafness  may  be  complete  and  may  alternate  or  come  on  at  the  same  time  with 
hysterical  blindness.  Hysterical  amaurosis  may  occur  in  children.  One  must 
carefully  distinguish  between  functional  loss  of  power  and  simulation. 

Visceral  Manifestations. — Respiratory  Apparatus. — Of  disturbances  in 
the  respiratory  rhythm,  the  most  frequent,  perhaps,  is  an  exaggeration  of  the 
deeper  breath,  which  is  taken  normally  every  fifth  or  sixth  inspiration,  or 
there  may  be  a  "catching"  breathing,  such  as  is  seen  when  cold  water  is 
poured  over  a  person.  In  hysterical  dyspnoea  there  is  no  special  distress  and 
the  pulse  is  normal.  In  what  is  known  as  the  syndrome  of  Briquet  there  is 
shortness  of  breath,  suppression  of  the  voice,  and  paralysis  of  the  diaphragm. 
The  anhelation  is  extreme.  In  rare  instances  there  is  bradypnoea.  Among 
larjrngeal  manifestations  aphonia  is  frequent  and  may  persist  for  months  or 
even  years  without  other  special  symptoms  of  the  disease.  Spasm  of  the 
muscles  may  occur  with  violent  inspiratory  efforts  and  great  distress,  and 
may  even  lead  to  cyanosis.  Hiccough,  or  sounds  resembling  it,  may  be  present 
for  weeks  or  months  at  a  time.  Among  the  most  remarkable  of  the  respiratory 
manifestations  are  the  hysterical  cries.  These  may  mimic  the  sounds  produced 
by  animals,  such  as  barking,  mewing,  or  grunting,  and  in  France  epidemics 
of  them  have  been  repeatedly  observed.  Extraordinary  cries  may  be  produced, 
either  inspiratory  or  expiratory.  I  saw  at  Wagner's  clinic  at  Leipsic  a  girl  of 
thirteen  or  fourteen,  who  had  for  many  weeks  given  utterance  to  a  remarkable 
inspiratory  cry  somewhat  like  the  whoop  of  whooping-cough,  but  so  intense 
that  it  was  heard  at  a  long  distance.  It  was  incessant,  and  the  girl  was  worn 
to  a  skeleton.    Attacks  of  gaping,  yawning,  and  sneezing  may  also  occur. 

The  hysterical  cough  is  a  frequent  symptom,  particularly  in  young  girls. 
It  may  occur  in  paroxysms,  but  is  often  a  dry,  persistent,  croaking  cough, 
extremely  monotonous  and  unpleasant  to  hear.  Sir  Andrew  Clark  has  called 
attention  to  a  loud,  barking  cough  {cynohex  hehetica)  occurring  about  the 
time  of  puberty,  chiefly  in  boys  belonging  to  neurotic  families.  The  attacks, 
which  last  about  a  minute,  recur  frequently. 

There  is  a  peculiar  form  of  haemoptysis  which  may  be  very  deceptive  and 
lead  to  the  diagnosis  of  pulmonary  disorders.  Wagner  describes  the  sputum 
as  a  pale-red  fluid — ^not  so  bright  in  color  as  in  ordinary  haemoptysis ;  on  set- 
tling it  presents  a  reddish-brown  sediment.    It  contains  particles  of  food,  pave- 
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ment  epithelium,  red  corpuscles,  and  micrococci,  but  no  cylindrical  or  dlitted 
'  j  epithelium.    It  probably  comes  from  the  mouth  or  pharynx. 

Digestive  System. — Disturbed  or  depraved  appetite,  dyspepsia,  and  gastric 
pains  are  common  in  hysterical  patients.    The  patient  may  have  diflSculty  in 
swallowing  the  food,  apparently  from  spasm  of  the  gullet.    There  are  instiDOU 
in  which  the  food  seems  to  be  expelled  before  it  reaches  the  stomach.    In  other 
cases  there  is  incessant  gagging.    In  the  hysterical  vomiting  the  food  is  regur- 
gitated without  much  effort  and  without  nausea.    This  feature  may  persist  for 
years  without  great  disturbance  of  nutrition.    The  most  striking  and  remtrk- 
able  digestive  disturbance  in  hysteria  is  the  anorexia  nervosa  described  by  Sir 
William  Gull.    "  To  call  it  loss  of  appetite — anorexia — but  feebly  character- 
izes the  symptom.    It  is  rather  an  annihilation  of  appetite,  so  complete  thit 
it  seems  in  some  cases  impossible  ever  to  eat  again.     Out  of  it  grows  an 
antagonism  to  food  which  results  at  last  and  in  its  worst  forms  in  spafim  on 
the  approach  of  food,  and  this  in  turn  gives  rise  to  some  of  those  remarkable 
cases  of  survival  for  long  periods  vnthout  food  "  (Mitchell).    There  are  three 
special  features  in  anorexia  nervosa:  First,  and  most  important,  a  psychical 
state,  usually  depressant,  occasionally  excited  and  restless.     It  is  not  alwap 
hysterical,  and  the  condition  should  not  rightly  be  considered  here.    Secof^ljf, 
stomach  symptoms,  loss  of  appetite,  regurgitation,  vomiting,  and  the  whole 
series  of  phenomena  associated  with  nervous  dyspepsia.    Thirdly,  emaciation, 
which  reaches  a  grade  seen  only  in  cancer  and  dysentery.    The  patient  finaltr 
takes  to  bed,  and  in  extreme  cases  lies  upon  one  side  with  the  thighs  and  legs 
flexed,  and  contractures  may  occur.     Food  is  either  not  taken  at  all  or  only 
upon  urgent  compulsion.     The  skin  becomes  wasted,  dry,  and  covered  with 
J^ ..  bran-like  scales.     No  food  may  be  taken  for  several  weeks  at  a  time,  and 

f'\  attempts  to  feed  may  be  followed  by  severe  spasms.    Although  the  condition 

looks  so  alarming,  these  cases,  when  removed  from  their  home  surroundings 

ii»  and  treated  by  Weir  Mitchell's  method,  sometimes  recover  in  a  remarkable 

5.  way.     It  may  take  many  months  before  any  improvement  is  noted.     Death. 

IJ  however,  may  follow  with  extreme  emaciation.    In  a  fatal  case  under  my  care 

■!  the  girl  weighed  only  49  pounds.    No  lesions  were  found  post  mortem. 

Hysterical  tympanites  is  a  common  feature,  caused  usually  by  tonic  con- 
traction of  the  diaphragm  and  retraction  of  the  other  abdominal  muscles.    It 
H  may  be  associated  with  the  condition  of  peristaltic  unrest  (Eussmaul).    Fre- 

■^  quent  discharges  of  faeces  may  be  due  to  disturbance  in  either  the  small  or 

large  bowel.  An  obstinate  form  of  diarrhoea  is  found  in  some  hysterical 
patients,  which  proves  very  intractable  and  is  associated  especially  with  the 
taking  of  food.  It  seems  an  aggravated  form  of  the  looseness  of  boweU  to 
which  so  many  nervous  people  are  subject  on  emotion  or  of  the  tendency  which 
some  have  to  diarrhoea  immediately  after  eating.  An  entirely  different  form 
is  that  produced  by  what  Mitchell  calls  the  irritable  rectum,  in  which  scybali 
are  passed  frequently  during  the  day,  sometimes  with  great  violence.  Con- 
stipation is  more  frequent,  however,  and  may  be  due  to  a  loss  of  power  in  the 
muscles  of  the  bowel,  or  in  the  abdominal  muscles.  In  extreme  cases  the 
bowels  may  not  be  moved  for  two  or  three  weeks,  leading  to  great  accumula- 
tion of  faeces.  Other  disturbances  are  ano-spasm  or  intense  pain  in  the  rectum 
apart  from  any  fissure.  Hysterical  ileus  and  faecal  vomiting  are  among  the 
most  remarkable  of  hysterical  phenomena.    Following  a  shock  there  are  con- 
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stipation,  tympanites,  vomiting,  sometimes  haematemesis.  The  constipation 
grows  worse,  everything  taken  by  the  mouth  is  rejected,  the  vomitus  becomes 
fsecal  in  character,  even  scybala  are  brought  up,  and  suppositories  and  enemata 
are  vomited.  The  symptoms  may  continue  for  weeks  and  then  gradually  sub- 
side. Laparotomy— even  thrice  in  one  patient — ^has  shown  a  perfectly  normal- 
looking  condition  of  the  bowels  (Parkes  Weber). 

Cardio'Vascular. — Rapid  action  of  the  heart  on  the  slightest  emotion,  with 
or  without  the  subjective  sensation  of  palpitation,  is  often  a  source  of  great 
distress.  A  slow  pulse  is  less  frequent.  Pains  about  the  heart  may  simulate 
angina.  Flushes  in  various  parts  are  among  the  most  common  symptoms. 
Sweating  may  occur,  or  the  seborrhoea  nigricans,  causing  a  darkening  of  the 
skin  of  the  eyelids. 

Among  the  more  remarkable  vaso-motor  phenomena  are  the  so-called  stig- 
mata or  haemorrhages  in  the  skin,  such  as  were  present  in  the  celebrated  case 
of  Louise  Lateau.  In  many  cases  these  are  undoubtedly  fraudulent,  but  if, 
as  appears  credible,  such  bleeding  may  exist  in  the  hypnotic  trance,  there  seems 
no  reason  to  doubt  its  occurrence  in  the  trance  of  prolonged  religious  ecstasy. 

Joint  Affections. — To  Sir  Benjamin  Brodie  and  Sir  James  Paget  we 
owe  the  recognition  of  these  extraordinary  manifestations  of  hysteria.  Per- 
haps no  single  affection  has  brought  more  discredit  upon  the  profession,  for 
the  cases  are  very  refractory,  and  finally  fall  into  the  hands  of  a  charlatan  or 
faith-healer,  under  whose  touch  the  disease  may  disappear  at  once.  Usually 
it  affects  the  knee  or  the  hip,  and  may  follow  a  trifling  injury.  The  joint  is 
usually  fixed,  sensitive,  and  swollen.  The  surface  may  be  cool,  but  sometimes 
the  local  temperature  is  increased.  To  the  touch  it  is  very  sensitive  and 
movement  causes  great  pain.  In  protracted  cases  the  muscles  about  the  joint 
are  somewhat  wasted,  and  in  consequence  it  looks  larger.  The  pains  are  often 
nocturnal,  at  which  time  the  local  temperature  may  be  much  increased.  While, 
as  a  rule,  neuromimetic  joints  yield  to  proper  management,  there  are  inter- 
esting instances  in  the  literature  in  which  organic  change  has  succeeded  the 
functional  disturbance.  In  the  remarkable  case  reported  in  Weir  MitchelFs 
lectures,  the  hysterical  features  were  pronounced,  and,  on  account  of  the  chron- 
icity,  the  disease  of  the  knee-joint  was  considered  organic  by  such  an  authority 
as  Billroth.  Sands  found  the  joint  surfaces  normal,  and  the  thickening  to  be 
due  to  inflammatory  products  outside  the  capsule. 

Intermittent  hydrarthrosis  may  be  a  manifestation  of  hysteria,  occurring 
in  the  knee  or  other  joints,  sometimes  with  transient  paresis. 

Mental  Symptoms. — The  psychical  condition  of  an  hysterical  patient  is 
always  abnormal,  and  the  disease  occupies  the  ill-defined  territory  between 
sanity  and  insanity.  In  a  large  number  of  cases  the  patients  are  really  insane, 
particularly  in  th^  perversion  witnessed  in  the  moral  sphere.  Not  the  slightest 
dependence  can  be  placed  upon  their  statements,  and  they  will  for  months  or 
years  deceive  friends,  relatives,  and  physician.  This  appears  to  result  partly, 
but  not  wholly,  from  a  morbid  craving  for  sympathy.  It  is  really  due  to  an 
entire  unhinging  of  the  moral  nature. 

Hysterical  patients  may  become  insane  and  display  persistent  hallucina- 
tions and  delirium,  alternating  perhaps  with  emotional  outbursts  of  an  aggra^ 
vated  character.  For  weeks  or  months  they  may  be  confined  to  bed,  entirely 
oblivious  to  their  surroundings,  with  a  delirium  which  may  simulate  that  of 
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delirium  tremens,  particularly  in  being  associated  with  loathsome  and  un- 
pleasant animals.  The  nutrition  may  be  maintained,  but  in  these  cases  there 
is  always  a  very  heavy,  foul  breath.  With  seclusion  and  care  recovery  usuallj 
takes  place  within  three  or  four  months.  At  the  onset  of  these  attadcs  and 
during  convalescence  the  patients  must  be  incessantly  watched,  as  a  suiddil 
tendency  is  by  no  means  uncommon.  I  have  been  accustomed  to  speak  of  this 
jj  condition  as  the  status  hystericus. 

j  Of  hysterical  manifestations  in  the  higher  centres  that  of  trance  is  the 

I  most  remarkable.     This  may  develop  spontaneously  without  any  convulate 

, '  seizure,  but  more  frequently,  in  America  at  least,  it  follows  hysteroid  attacb. 

j  Catalepsy  may  be  present,  a  condition  in  which  the  limbs  are  plastic  tnd 

;  remain  in  any  position  in  which  they  are  placed. 

The  Metabolism  in  Hysteria. — The  studies  of  Gilles  de  la  Tourette  and 
I  Cathelineau,  under  Charcot's  direction,  have  shown  that  in  the  ordinary  form* 

!  of  hysteria  the  urine  does  not  show  quantitative  or  qualitative  changes,  bat 

in  the  severer  types,  characterized  by  convulsions,  etc.,  there  are  important 
■ '  modifications :  reduction  in  the  urates  and  phosphates ;  the  ratio  of  the  earthj 

-.^  .  to  the  alkaline  phosphates,  normally  1 :  3,  is  1 :  2,  or  even  1 : 1.     The  urine  u 

I*;  also  reduced  in  amount.    They  think  that  these  changes  might  sometimes  eerre 

to  diflFerentiate  convulsive  hysteria  from  epilepsy,  in  which  there  is  always  an 
increase  in  the  solid  constituents  after  a  seizure. 

Hysterical  Fever. — In  hysteria  the  temperature,  as  a  rule,  is  normaL 
The  cases  with  fever  may  be  grouped  as  follows:  (a)  Instances  in  which  the 
fever  is  the  sole  manifestation.  These  are  rare,  but  I  have  seen  at  least  two 
cases  in  which  the  chronic  course,  the  retention  of  the  nutrition,  and  the 
entirely  negative  condition  of  the  organs  left  no  other  diagnosis  possible.  In 
a  case  which  I  had  under  observation  the  patient  had  for  four  or  five  years  an 
afternoon  rise  of  temperature,  reaching  usually  to  102**  or  103°.  She  was  well 
nourished  and  presented  no  pronounced  hysterical  symptoms,  beyond  a  form 
of  interrupted  sighing  respiration  so  often  seen  in  hysteria.  There  was  a 
marked  neurotic  history  on  one  side  of  the  family. 

(h)  Cases  of  hysterical  fever  with  spurious  local  manifestations.  These 
are  very  troublesome  and  deceptive  cases.  The  patient  may  be  suddenly  taken 
ill  with  pain  in  various  regions  and  elevation  of  temperature.  The  case  maj 
simulate  meningitis.  There  may  be  pain  in  the  head,  vomiting,  contracted 
pupils,  and  retraction  of  the  neck — ^symptoms  which  may  persist  for  weeks^ 
and  some  anomalous  manifestation  during  convalescence  may  alone  indicate 
to  the  physician  that  he  has  had  to  deal  with  a  case  of  hysteria,  and  has  not. 
as  he  perhaps  flattered  himself,  cured  a  case  of  meningitis.  Mary  Putnam 
Jacobi,  in  an  article  on  hysterical  fever,  mentions  a  case  in  the  service  of 
Cornil  which  was  admitted  with  dyspnoea,  slight  cyanosis,  and  a  temperature 
of  39**  C.  The  condition  proved  to  be  hysterical.  There  is  also  an  hysterical 
pseudo-phthisis  with  pain  in  the  chest,  slight  fever,  and  the  expectoration  of  a 
blood-stained  mucus.  The  cases  of  hysterical  peritonitis  may  also  show  feter. 
(c)  Hysterical  Hyperpyrexia, — It  is  a  suggestive  fact  that  the  cases  of 
paradoxical  temperatures  reported  of  late  years,  in  which  the  thermometer  has 
registered  112**  to  120**  or  more,  have  been  in  women.  Fraud  has  been  prac- 
tised in  some  of  these,  but  others  have  to  be  accepted,  though  their  explanation 
is  impossible  under  our  known  laws. 
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Diagnosis. — Inquiry  into  tlie  occurrence  of  previous  nianifeiitations  and 
the  mental  conditions  may  give  important  information.  The^^e  questions,  as 
II  rule,  should  not  be  asked  the  mother,  who  of  all  others  h  lea^t  likely  to  give 
satisfactory  information  al>out  the  p:itient's  condition.  The  occurrence  of  the 
globus  hystericus,  of  omotiomd  attacks,  of  weeping  and  crying;  are  always 
suggestive.  The  points  of  difference  between  the  convulsive  attacks  and  true 
c»pilepsy  were  referred  to  in  their  description,  and  as  a  rule  little  difficulty  is 
exfierienceil  in  distinguishing  between  the  two  conditions.  The  hysterical 
paralyses  are  very  vnriaJile  aud  apt  to  be  associated  with  ancesthesia.  The 
contractures  may  at  times  Ix;  very  dcecptive,  but  the  occurrence  of  areas  of 
anaesthesia,  of  retraction  of  the  visual  field,  and  the  development  of  minor 
hysterical  manifestations,  give  valualile  in<lieations.  The  contractures  disap- 
pear under  full  ansestbesia.  SjHM'ial  care  must  lie  taken  not  to  confound  the 
fc^pastic  paraplegia  of  hysteria  with  lateral  sclerosis. 

The  visceral  manifestations  are  usually  recognized  without  much  difficulty. 
The  practitioner  has  constantly  to  bear  in  mind  tlie  strong  tendency  in  hys- 
terical patients  to  practise  deception. 

Treatmeut. — The  prophylaxis  in  hysteria  may  be  gathered  from  the  re- 
marks on  the  relation  of  education  to  the  disease.  The  successful  treatment 
of  hysteria  demands  qualities  possessed  l>y  few  physicians.    The  first  element 

tdue  appreciation  of  the  nature  of  the  disease  on  the  pari  of  the  physician 
friends.  It  is  pitiable  to  think  of  the  misery  which  has  l>een  inflicted  on 
these  unhappy  victims  by  the  harsh  and  unjust  treatment  which  has  resulted 
from  false  views  of  the  nature  of  the  trouble;  on  the  other  band,  worry  and 
ill-health,  often  the  wrecking  of  mind,  bmly,  and  estate,  are  entailed  upon 
the  near  relatives  in  the  nursing  of  a  protracted  case  of  hysteria.  The  minor 
manifestations,  attacks  of  the  vapors,  the  crying  and  weeping  spells,  are  not 
of  much  moment  and  rarely  require  treatment.  The  physical  condition  should 
be  carefully  looked  into  and  the  mode  of  life  regulated  so  as  to  insure  system 
and  order  in  everything;  A  congenial  occupation  otFers  the  l>est  remedy  for 
many  of  these  manifestations.  Any  functional  disturbance  should  be  attended 
to  and  a  course  of  tonics  jirescrihed.  Special  attention  should  be  paid  to  the 
action  of  the  bowels. 

Valerian  and  asafa-tida  are  often  of  service.  For  the  pains  in  various 
parts,  particuhirly  in  the  back,  the  thernio-cautery  and  static  electricity  will 
be  found  invaluable.  Morphia  shonld  be  withheld.  In  the  convulsive  seizures, 
particularly  in  the  minor  forms,  it  is  often  best,  after  settling  the  patient 
comfortably,  to  leave  her  When  she  comes  to,  and  finds  herself  alone  and 
without  sympathy,  the  attacks  are  less  likely  to  be  repeated.  There  is,  aa  a 
rule,  no  cure  for  the  hysterical  manifestations  of  women,  otherwise  in  good 
health,  who  are,  as  Mitchell  says,  "  fat  and  ruddy,  with  sound  organs  and 
good  appetites,  Imt  ever  complain  of  pains  and  aches,  and  ever  liable  on  the 
least  emotional  disturbance  to  exhibit  a  quaint  variety  of  hysterical  phe- 
nomena," 

To  treat  hysteria  as  a  physical  disorder  is  radically  wrong.  It  is  essentially 
a  mental  and  emotional  anomaly,  and  the  important  element  in  the  treatment 
is  moral  control.  At  home,  surrounded  by  loving  relatives  who  misinterpret 
entirely  the  symptoms  and  liave  no  appreciation  of  the  nature  of  the  disease, 
the  severer  forms  of  hysteria  can  rarely  be  cured.    The  necessary  control  is 
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impossible ;  hence  the  special  value  of  the  method  introduced  by  Weir  MitchelL 
which  is  particularly  applicable  to  the  advanced  cases  which  have  become 
chronic  and  bedridden.  The  treatment  consists  in  isolation,  rest,  diet,  nusnge, 
and  electricity.  Separation  from  friends  and  sympathetic  relatives  must  be 
absolute,  and  can  rarely,  if  ever,  be  obtained  in  the  individual's  home.  An 
essential  element  in  the  treatment  is  an  intelligent  nurse.  No  small  shtre 
of  the  success  which  has  attended  the  author  of  this  plan  has  been  due  to  the 
fact  that  he  has  persistently  chosen  as  his  allies  bright,  intelligent  women.  The 
details  of  the  plan  are  as  follows:  The  patient  is  confined  to  bed  and  not 
allowed  to  get  up,  nor,  at  first,  in  aggravated  cases,  to  read,  write,  or  even  to 
feed  herself.  Massage  is  used  daily,  at  first  for  twenty  minutes  or  half  an 
hour,  subsequently  for  a  longer  period.  It  is  essential  as  a  substitute  for  cicr- 
cise.  The  induction  current  is  applied  to  the  various  muscles  and  to  the  spine. 
Its  use,  however,  is  not  so  essential  as  that  of  massage.  The  diet  may  at  first 
be  entirely  of  milk,  4  ounces  every  two  hours.  It  is  better  to  give  skimmed 
milk,  and  it  may  be  diluted  with  soda  water  or  barley  water  and,  if  necesstrr, 
peptonized.  After  a  week  or  ten  days  the  diet  may  be  increased,  the  amouit 
of  milk  still  being  kept  up.  A  chop  may  be  given  at  midday,  a  cup  of  coffee 
or  cocoa  with  toast  or  bread  and  butter  or  a  biscuit  with  the  milk.  The 
patients  usually  fatten  rapidly  as  the  solid  food  is  added,  and  with  the  gain 
there  is,  as  a  rule,  a  diminution  or  cessation  of  the  nervous  symptoms.  The 
milk  is  the  essential  element  in  the  diet,  and  is  in  itself  amply  sufiScient. 

The  remarkable  results  obtained  by  this  method  are  now  universally  recog- 
nized. The  plan  is  more  applicable  to  the  lean  than  to  fat,  flabby  hysteric^ 
patients.  Not  only  is  it  suitable  for  the  more  obstinate  varieties  of  hysterii 
with  bodily  manifestations,  but  in  the  cases  with  mental  symptoms  the  sedusioii 
and  separation  from  relatives  and  friends  are  particularly  advantageous.  In 
the  hysterical  vomiting  Debove's  method  of  forced  feeding  may  be  used  with 
benefit.  For  the  innumerable  minor  manifestations  of  hysteria  and  for  the 
simulations  the  indications  for  treatment  are  usually  clear.  Of  late,  hv'pnoti^m 
has  been  extensively  used  in  the  treatment  of  hysteria.  Occasionally  in  ci?e 
of  hysterical  contractions  or  paralysis  it  is  of  benefit,  but  any  one  who  hif 
seen  the  development  of  this  method  as  practised  at  present  in  France  mwt 
feel  that  it  is  a  two-edged  sword,  and  that  the  constant  repetition  in  the  same 
patient  is  fraught  with  danger.  In  the  cases  in  which  we  have  tried  it  here 
the  success  has  not  been  marked. 

XTT.    NEURASTHENIA. 

Definition. — A  condition  of  weakness  or  exhaustion  of  the  nervous  systenL 
giving  rise  to  various  forms  of  mental  and  bodily  inefficiency. 

The  terra,  an  old  one,  but  first  popularized  by  Beard,  covers  an  ill-defiiied. 
motley  group  of  symptoms,  which  may  be  either  general  and  the  expiei^kii 
of  derangement  of  the  entire  system,  or  local,  limited  to  certain  organs ;  henre 
the  terms  cerebral,  spinal,  cardiac,  and  gastric  neurasthenia. 

Etiology. — The  causes  may  be  grouped  as  hereditary  and  acquired. 

{a)  Hereditary. — We  do  not  all  start  in  life  with  the  same  amount  at 
nerve  capital.  Parents  who  have  led  irrational  lives,  indulging  in  excesses  ol 
various  kinds,  or  who  have  been  the  subjects  of  nervous  complaints  or  of  mentil 
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trouble,  may  transmit  to  their  children  an  organization  which  is  defective  in 
what,  for  want  of  a  better  term,  we  must  call  "  nerve  force."  Such  individuals 
start  handicapped  with  a  neuropathic  predisposition,  and  furnish  a  consider- 
able proportion  of  our  neurasthenic  patients.  As  van  Gieson  sonorously  puts 
it,  "the  potential  energies  of  the  higher  constellations  of  their  association 
centres  have  been  squandered  by  their  ancestors." 

Besides  such  forms  of  hereditary  neuropathy,  which  we  have  to  look  upon 
as  instances  of  injury  to  the  germ-plasm  derived  from  one  or  both  of  the 
parents,  there  have  to  be  considered  those  cases  in  which  during  intra-uterine 
life  there  have  been  conditions  which  interfered  with  the  proper  development 
and  nutrition  of  the  embryo.  So  long  as  these  individuals  are  content  to  trans- 
act a  moderate  business  with,  their  life  capital,  all  may  go  well,  but  there  is 
no  reserve,  and  in  the  exigencies  of  modem  life  these  small  capitalists  go  under 
and  come  to  us  as  bankrupts. 

(6)  Acquired. — The  functions,  though  perverted  most  readily  in  persons 
who  have  inherited  a  feeble  organization,  may  also  be  damaged  in  persons  with 
no  neuropathic  predisposition  by  exercise  which  is  excessive  in  proportion  to 
the  strength — i.  e.,  by  strain.  The  cares  and  anxieties  attendant  upon  the 
gaining  of  a  livelihood  may  be  borne  without  distress,  but  in  many  persons  the 
strain  becomes  excessive  and  is  first  manifested  as  worry.  The  individual  loses 
the  distinction  between  essentials  and  non-essentials,  trifles  cause  annoyance, 
•and  the  entire  organism  reacts  with  imnecessary  readiness  to  slight  stimuli, 
and  is  in  a  state  which  the  older  writers  called  irritable  weakness.  If  such 
a  condition  be  taken  early  and  the  patient  given  rest,  the  balance  is  quickly 
restored.  In  this  group  may  be  placed  a  large  proportion  of  the  neurasthenics 
which  we  see  among  business  men,  teachers,  and  journalists.  Neurasthenia 
may  follow  the  infectious  diseases,  particularly  influenza,  typhoid  fever,  and 
syphilis.  The  abuse  of  certain  drugs,  alcohol,  tobacco,  morphine  may  lead  to 
a  high  grade  of  neurasthenia,  though  the  drug  habit  is  more  often  a  result 
rather  than  a  cause  of  the  neurasthenia.  Other  causes  more  subtle,  yet  potent, 
and  less  easily  dealt  with,  are  the  worries  attendant  upon  love  affairs^  religious 
doubts,  and  the  sexual  passion.  Sexual  excesses  have  undoubtedly  been  exag- 
gerated as  a  cause  of  neurasthenia,  but  that  they  are  responsible  in  a  number 
of  instances  is  certain. 

The  traumatic  forms,  especially  those  following  upon  railway  accidents, 
will  be  separately  considered. 

Symptonu. — These  are  extremely  varied,  and  may  be  general  or  localized; 
more  often  a  combination  of  both.  The  appearance  of  the  patient  is  sug- 
gestive, sometimes  characteristic,  but^difficult  to  describe.  Important  informa- 
tion can  be  gained  by  the  physician  if  he  observe  the  patient  closely  as  he 
enters  the  room — the  way  he  is  clothed,  the  manner  in  which  he  holds  his 
body,  his  facial  expression,  and  the  humor  which  he  is  in.  Loss  of  weight  and 
slight  ansemia  may  be  present.  The  physical  debility  may  reach  a  high  grade 
and  the  patient  may  be  confined  to  bed.  Mentally  the  patients  are  usually  low- 
spirited  and  despondent;  women  are  frequently  emotional. 

The  local  symptoms  may  dominate  the  situation,  and  there  have  accordingly 
been  described  a  whole  series  of  types  of  the  disease — cerebral,  spinal,  cardio- 
vascular, gastric,  and  sexual.  In  all  forms  there  is  a  striking  lack  of  accord- 
ance between  the  symptoms  of  which  the  patient  complains  and  the  objective 
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changes  discoverable  by  the  physician.  In  nearly  every  clinical  type  of  the 
disease  the  predominant  symptoms  are  referable  to  pathological  sensations  tad 
the  psychic  effects  of  these.  Imperfect  sleep  is  also  complained  of  by  a  mtjohtj 
of  patients,  or,  if  not  complained  of,  is  found  to  exist  on  inquiry. 

In  the  cerebral  or  psychic  form  the  symptoms  are  chiefly  connected  with 
an  inability  to  perform  the  ordinary  mental  work.  Thus  a  row  of  figures  ctft 
not  be  correctly  added,  the  dictation  or  the  writing  of  a  few  letters  is  a  tavnt 
of  the  greatest  worry,  the  transaction  of  pett}*  details  in  business  is  a  ptinfil 
effort,  and  there  is  loss  of  power  of  fixed  attention.  With  this  condition  thm 
may  be  no  headache,  the  appetite  may  be  good,  and  the  patient  may  sleep  wdL 
As  a  rule,  however,  there  are  sensations  of  fulness  and  weight  or  flushes,  if  not 
actual  headache.  Sleeplessness  is  a  frequent  concomitant  of  the  cerebrtl  fora. 
and  may  be  the.  first  manifestation.  Some  of  these  patients  are  good-temperad 
and  cheerful,  but  a  majority  are  moody,  irritable,  and  depressed. 

Hypersesthesia,  especially  to  sensations  of  pain,  is  one  of  the  main  chtrHs 

teristics  of  almost  all  neurasthenic  individuals.     The  sensations  are  neirlj 

always  referred  to  some  special  region  of  the  body — the  skin,  eye  muscles,  the 

i  joints,  the  blood-vessels,  or  the  viscera.    It  is  frequently  possible  to  loctlis 

I  a  number  of  points  painful  to  pressure   (Valleix's  points).     In  some  pt- 

tients  there  is  marked  vertigo,  occasionally  even  resembling  that  of  Uaiiere'i 

I  disease. 

J  If  such  pathological  sensations  continue  for  a  long  time  the  mood  ui 

jl  character  of  the  patient  gradually  alter.     The  so-called  "  irritable  humDr^ 

!■  develops.    Many  obnoxiously  egoistic  individuals  met  with  in  daily  life  are  ii 

reality  examples  of  psychic  neurasthenia.    Everything  is  complained  of.   TV 

I  patient  demands  the  greatest  consideration  for  his  condition ;  he  feels  thtt  he 

has  been  deeply  insulted  if  his  desires  are  not  always  immediately  granted 

He  may  at  the  same  time  have  but  little  consideration  for  others.     Indeed,  ifi 

I  -  the  severer  forms  of  the  disease  he  may  show  a  malicious  pleasure  in  attcolp^ 

J  ing  to  make  people  who  seem  happier  than  himself  uncomfortable.    Sncfi 

patients  complain  frequently  that  they  are  "*  misunderstood  "  by  their  tSom^ 

In  many  cases  the  so-called  "  anxiety  conditions  "  gradually  come  oo;  oop 

H  scarcely  ever  sees  a  case  of  advanced  neurasthenia  without  the  existence  of 

|T  some  form  of  "  anxiety/'    In  the  simpler  forms  of  anxiety  (nosophobic)  there 

;  may  be  only  a  fear  of  impending  insanity  or  of  approaching  death  or  of  ip^ 

J;  plexy.    More  frequently  the  anxious  feeling  is  localized  somewhere  in  the  hiij 

— in  the  pnsecordial  region,  in  the  head,  in  the  abdomen,  in  the  thorax,  or  moie 

rarely  in  the  extremities. 

In  some  cases  the  anxiety  becomes  intense  and  the  patients  are  restless,  lad 
declare  that  they  do  not  know  what  to  do  with  themselves.  They  may  thn* 
themselves  upon  a  bed.  cr}  ing  and  complaining,  and  making  convulsive  mol^ 
ments  with  the  hands  and  feet.  Suicidal  tendencies  are  not  uncommoa  ii 
such  eases,  and  patients  may  in  desperation  actually  take  their  own  live^ 

Involuntary  mental  activity  may  be  very  troublesome:  the  patieot  cos- 
plains  that  when  he  is  overtired  thoughts  which  he  can  not  stop  or  ccrtiJ 
run  through  his  head  with  lightning-like  rapidity.  In  other  cases  there  0 
marked  absence  of  mind,  the  individual's  mind  being  £o  filled  up  owiaf  t^ 
the  overoxoitability  of  latent  memory  pictures  that  he  is  unable  to  fom  the 
proper  assoi*iations  for  ideas  called  up  by  external  stimuli     SometiBi»  * 
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patient  complains  that  a  definite  word,  a  name,  a  number,  a  melody,  or  a  song 
keeps  running  in  his  head  in  spite  of  all  he  can  do  to  abolish  it. 

In  the  severer  eases  of  psychic  neurasthenia  the  so-called  "  phobias  "  are 
common.  The  most  frequent  form  perhaps  is  agoraphobia,  in  which  patients 
the  moment  they  come  into  an  open  space  are  oppressed  by  an  exaggerated 
feeling  of  anxiety.  They  seem  "frightened  to  death,*'  and  commence  to 
tremble  all  over;  they  complain  of  compression  of  the  thorax  and  palpitation 
of  the  heart.  They  may  break  into  profuse  perspiration  and  assert  that  they 
feel  as  though  chained  to  the  ground  or  that  they  can  not  move  a  step.  It  is 
remarkable  that  in  some  such  cases  the  open  space  can  be  crossed  if  the  indi- 
vidual be  accompanied  by  some  one,  even  by  a  child,  or  if  he  carry  a  stick  or 
an  umbrella!  Other  people  are  afraid  to  be  left  alone  (monophobia),  espe- 
cially in  a  closed  compartment  (claustrophobia). 

The  fear  of  people  and  of  society  is  known  as  anthropophobia.  A  whole 
aeries  of  other  phobias  have  been  described — batophobia,  or  the  fear  that  high 
things  will  fall;  pathophobia,  or  fear  of  disease;  siderodromophobia,  or  fear 
of  a  railway  journey;  siderophobia  or  astrophobia,  fear  of  thunder  and  light- 
ning. Occasionally  we  meet  with  individuals  who  are  afraid  of  everything  and 
every  one — ^victims  of  the  so-called  pantophobia. 

The  special  senses  may  be  disturbed,  particularly  vision.  An  aching  or 
weariness  of  the  eyeballs  after  reading  a  few  minutes  or  flashes  of  light  are 
common  symptoms.  The  "  irritable  eye,**  the  so-called  nervous  or  neurasthenic 
asthenopia,  is  familiar  to  every  family  physician.  According  to  Binswanger, 
the  essence  of  the  asthenopic  disturbance  consists  in  pathological  sensations 
of  fatigue  in  the  ciliary  muscles  or  the  medial  recti. 

There  may  be  acoustic  disturbances — hyperalgesia  and  even  true  hyper- 
acusia. 

One  of  the  most  common  of  all  the  symptoms  of  neurasthenia  is  the  pressure 
in  the  head  complained  of  by  these  patients.  This  symptom,  variously  de- 
scribed, may  be  diffuse,  but  is  more  frequently  referred  to  some  one  region — 
frontal,  temporal,  parietal,  or  occipital. 

When  the  spinal  symptoms  predominate — spinal  irritation  or  spinal  neuras- 
thenia— in  addition  to  many  of  the  features  just  mentioned,  the  patients  com- 
plain of  weariness  on  the  least  exertion,  of  weakness,  pain  in  the  back, 
intercostal  neuralgiform  pains,  and  of  aching  pains  in  the  legs.  There  may 
be  spots  of  local  tenderness  on  the  spine.  The  rachialgia  may  be  spontaneous, 
or  may  be  noticed  only  on  pressure  or  movement.  Occasionally  there  may  be 
disturbances  of  sensation,  particularly  a  feeling  of  numbness  and  tingling,  and 
the  reflexes  may  be  increased.  Visceral  neuralgias,  especially  in  connection 
with  the  genital  organs,  are  frequently  met  with.  The  aching  pain  in  the 
back  or  in  the  back  of  the  neck  is  the  most  constant  complaint  in  these  cases. 
In  women  it  is  often  impossible  to  say  whether  this  condition  is  one  of  neuras- 
thenia or  hysteria.  It  is  in  these  cases  that  the  disturbances  of  muscular 
activity  are  most  pronounced,  and  in  the  French  writings  amyosthenia  particu- 
larly plays  an  important  role.  The  symptoms  may  be  irritative  or  paretic,  or 
a  combination  of  both.  Disturbances  of  coordination  are  not  uncommon  in 
the  severer  forms.  These  are  particularly  prone  to  involve  the  associated 
movements  of  the  eye  muscles  leading  to  asthenopic  lack  of  accommodation. 
Drooping  of  one  eyelid  is  very  common,  probably  owing  to  insuflBcient  inner- 
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vation  on  the  part  of  the  sympathetic  rather  than  to  paresis  of  the  oculo- 
motor nerve.  Occasionally  Romberg's  symptom  may  be  present,  and  the 
patient,  or  even  his  physician,  may  fear  a  beginning  tabes.  More  rarely  there 
is  disturbance  of  such  finely  coordinated  acts  as  writing  and  articnlatiim,  not 
unlike  those  seen  at  the  onset  of  general  paresis.  Such  symptoms  are  alviys 
alarming,  and  the  greatest  care  must  be  taken  in  establishing  a  diagnosis. 
That  they  may  be  the  symptoms  of  pure  neurasthenia,  however,  can  no  longer 
be  doubted. 

The  reflexes'  in  neurasthenia  are  usually  increased,  the  deep  reflexes  esp^ 
cially  never  being  absent.  The  condition  of  the  superficial  reflexes  is  less 
constant,  though  these,  too,  are  usually  increased.  The  pupils  are  often  diktei 
and  the  reflexes  are  usually  normal.  There  may  be  inequality  of  the  pnpib 
in  neurasthenia,  a  point  which  Pelizaeus  has  especially  emphasized.  Erron 
B  I  in  refraction  are  common,  the  correction  of  which  may  give  great  relief. 

In  another  type  of  cases  the  muscular  weakness  is  extreme,  and  may  go  on 

even  to  complete  motor  helplessness.    Very  thorough  examination  is  necessaxr 

before  deciding  as  to  the  nature  of  the  affection,  since  in  some  instances  ^noos 

I ;  mistakes  have  been  made.     Here  belong  the  atremia  of  Nef  tel,  the  akinem 

i  :  algera  of  Mobius,  and  the  neurasthenic  form  of  astasia  abasia  described  bj 

I  .  Binswanger. 

In  other  cases  the  cardio-vascular  symptoms  are  the  most  distressing,  tnd 
may  occur  with  only  slight  disturbance  of  the  cerebro-spinal  functions,  thoa^ 
the  conditions  are  nearly  always  combined.    Palpitation  of  the  heart,  irregulir 
and  very  rapid  action  (neurasthenic  tachycardia),  and  pains  and  oppreaoTe 
|.i{  feelings  in  the  cardiac  region  are  the  most  common  symptoms.     The  dightect 

i  excitement  may  be  followed  by  increased  action  of  the  heart,  sometimes  asio- 

ciated  with  sensations  of  dizziness  and  anxiety,  and  the  patients  freqnentlj 
have  the  idea  that  they  suffer  from  serious  disease  of  this  organ.  Attacks  of 
pseudo-angina  may  occur. 

Vaso-moior  disturbances  constitute  a  special  feature  of  many  cases. 
Flushes  of  heat,  especially  in  the  head,  and  transient  hypersemia  of  the  don 
may  be  very  distressing  symptoms.  Profuse  sweating  may  occur,  either  local 
or  general,  and  sometimes  nocturnal.  The  pulse  may  show  interesting  features 
owing  to  the  extreme  relaxation  of  the  peripheral  arterioles.  The  artmal 
Bf  throbbing  may  be  everywhere  visible,  almost  as  much  as  in  aortic  insufficieocr. 

The  pulse,  too,  may  under  these  circumstances  have  a  somewhat  water-hammer 
quality.  The  capillary  pulse  may  be  seen  in  the  nails,  on  the  lips,  or  on  the 
margins  of  a  line  drawn  upon  the  forehead,  and  I  have  on  several  occasion 
seen  pulsation  in  the  veins  of  the  back  of  the  hand.  A  characteristic  symptom 
in  some  cases  is  the  throbbing  aorta.  This  "  preternatural  pulsation  in  the 
epigastrium,^*  as  Allan  Bums  calls  it,  may  be  extremely  forcible  and  suggert 
rhe  existence  of  abdominal  aneurism.  The  subjective  sensations  asMciated 
with  it  may  be  very  unpleasant,  particularly  when  the  stomach  is  empty. 

In  women  especially,  and  sometimes  in  men,  the  peripheral  bIood-ve»eU 
are  contracted,  the  extremities  are  cold,  the  nose  is  red  or  blue,  and  the  fiee 
has  a  pinched  expression.  These  patients  feel  much  more  comfortable  when 
the  cutaneous  vessels  are  distended,  and  resort  to  various  means  to  favor  thii 
(wearing  of  heavy  clothing,  use  of  diffusible  stimulants). 

The  general  features  of  gastro-intestinal  neurasthenia  have  been  dealt  wilk 
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under  the  jjcction  of  nervous  dvi^pepsia.  The  ronnection  af  these  eui^es  with 
dilatation  of  the  stomach,  Hoatin^^  kidnev,  and  the  condition  which  Uleiiard 
calls  enteroptosis  \uis  already  been  mentioned. 

Sexual  neurasthenia  is  a  condition  in  which  there  is  an  irritable  weakness 
of  the  sexual  organg  manifested  by  nocturnal  emissions,  unusual  depression 
after  intercounse,  and  often  by  a  dit<t resting  dread  of  impotence.  The  mental 
condition  of  tirese  patients  is  most  pi  liable,  and  they  fall  an  easy  prey  to 
quacks  and  charlatans  of  all  kinds. 

Spermatorrhoea  is  the  bugbear  of  the  majority.  They  complain  of  con- 
tinued losses,  usually  without  accompanying  pleasurable  sensations.  After 
defecation  or  micturition  there  nuiy  be  seminal  discharges.  Microscopic  ex- 
amination sometimes  reveals  the  presence  of  spermatozoa.  Actual  nervous 
impotence  is  not  uncommon.  The  **  painful  testicle  "  is  a  well-known  neuras- 
thenic phenomenon.  In  the  severer  cases,  especially  those  bearing  the  stig- 
mata of  degeneration,  tliere  may  be  evidence  of  sexual  perversion. 

In  females  it  is  common  to  find  a  tender  ovary,  and  painful  or  irregular 
menstruation. 

In  all  forms  of  neurasthenia  the  condition  of  the  urine  is  important. 
Many  cases  are  complicated  with  the  siinptoms  of  the  tx>ndilion  known  as 
lithipmia^  and  so  marked  may  this  be  that  some  have  indeed  made  a  special 
form  of  lithsemie  neurasthenia.  Polyuria  may  be  present,  but  is  more  com- 
mon in  hysteria.  With  disturbed  digestion  the  urates  and  oxalates  may  l>e 
in  excess. 

Diagnosis. — While  in  the  majority  of  cases  the  diagnosis  can  readily  be 
made,  still  there  are  inslanees  in  which  it  is  very  ditEcult.  Neurasthenia  over- 
laps hypochondria  and  hysteria  on  the  one  hand,  and  the  psychoses  and  degen- 
erative disea^s  of  the  nervous  system  on  the  other.  The  term  has  in  the  past 
been  altogether  too  loosely  used.  Simple  local  disturbances  and  temporary 
general  disturbances  the  result  of  sudden  overexertion  should  scarcely  be  diag- 
nosed as  neurasthenia.  Only  when  we  have  before  us  a  clinical  picture  indi- 
cating general  weakness  of  the  nervous  system  in  addition  to  the  local  dis- 
turbances, no  matter  how  pronounced  they  are»  is  the  diagnosis  justifiable. 
Charcot  has  designated  as  neurasthenic  stigmata  certain  fundamental  and 
typical  symptoms,  such  as  the  pain  and  pressure  in  the  head,  the  disturbances 
of  sleep,  the  rhachialgia  and  spinal  hypenesthesia,  the  muscular  weakness,  the 
nervous  dyspepsia,  the  disturbances  of  the  genital  organs,  and  the  typical  men- 
tal phenomena  (irritable  humor,  psychic  depression,  feelings  of  anxiety,  intel- 
^^tual  fatigue,  incapacity  of  decision,  and  the  like).  In  addition  to  these 
^Htdinal  symptoms  of  the  disease,  he  described  as  secondary  or  accessory  symp- 
toms the  feelings  of  dizziness  and  vertigo,  the  neurasthenic  asthenopia,  the 
circulatory,  respiratory,  secretory,  and  nutritive  disturbances,  disturbances  of 
motility  and  sensation,  the  fever  of  neurasthenia,  and  neurasthenic  idiosyn- 
crasies;. The  anxiety  conditions  and  various  phobias,  as  well  as  the  different 
varieties  of  tic  and  the  occupation  neuroses  when  they  accompany  neuras- 
thenia, are  regarded  a^  complications  dependent  in  the  majority  of  instances 
upon  faulty  heredity. 

Neurasthenia  is  a  disease  above  all  others  which  has  to  be  diagnosed  from 
the  subjective  statements  of  the  patient,  and  from  an  observation  of  his  general 
behavior  rather  than  from  the  physical  examination.    The  physical  examina.- 


1092 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


tioa  is  of  the  highest  importance  in  exohiding  other  diseases  likely 
confounded  with  it.    That  somatic  changes  occur  and  that  physical  signs  j 
often  to  be  made  out  is  very  true,  and  we  owe  to  Lowenfeld  e:^pec*ially  a  cii! 
discussion  of  these  points,  hut  there  is  nothing  typical  or  pathognomon 
these  ohjective  changes. 

The  hypoehondriac  differs  from  the  neurasthenic  in  the  exci^^iTe  psjfll 
distortion  of  the  putiiological  sensations  to  which  he  is  subject.  He  H  \ 
victim  of  actual  dchisions  regarding  his  condition. 

The  confusion  of  neurasthenia  with  hysteria  is  still  more  freqtieDt|l 
wTjmen  especially  a  diagnosis  of  hysteria  is  often  made  when  in  reality  | 
condition  is  one  of  neurasthenia.     In  the  absence  of  hysterical  paroi 
crises,  and  of  those  marked  emotional  and  mtellectuai  characteristics  of  1 
hysterical  individual  the  diagnosis  of  hysteria  should  not  be  made.    Of  coarse. 
in  many  of  the  cases  of  hysteria  definite  hysterical  stigmata  (hysterical 
yses,  convulsions,  contractures,  antesthesias,  alterations  in  the  visual  field,! 
are  present,  and  the  diagnosis  is  not  difficult. 

Epilepsy  is  not  likely  to  be  confounded  with  neurasthenia  if  there] 
nite  epileptic  attacks,  but  the  cases  of  petit  nml  may  be  puzzling. 

The  onset  of  exophthalmic  goitre  may  be  mistaken  for  neurasthenfi 
cially  if  there  be  no  exophthalmos  at  the  beginning.     The  emotional 
ances  and  the  irritability  of  the  heart  may  misle-ad  the  physician.    In 
nounced  cases  of  nervous  prostration  the  dilFerential  diagnosis  from  the  vkn 
psychoses  may  be  extremely  difficult. 

The  two  forms  of  organic  disease  of  the  nervous  system  with  which  i 
thenia  is  most  likely  to  be  confounded  are  tabes  and  general  paresi*. 
symptoms  of  the  spinal  form  of  neurasthenia  may  resemble  those  of  tlie  im 
disease,  while  the  spnptoms  of  the  psychic  or  cerebral  form  of  neu 
may  be  very  similar  to  those  of  general  paresis.  The  diagnosis,  as  i 
presents  no  difficulty  if  the  physician  be  careful  to  make  a  thorough  rwifiB^ 
examination.  It  is  only  the  superiieial  study  of  a  ease  that  is  likely  to  led 
one  astray.  In  tabes  esj)ecially  a  consideration  of  the  sensory  di^turbincifv 
of  the  deep  reflexes,  and  of  the  pupillary  findings  will  always  establiiii  ^ 
presence  or  absence  of  the  disease.  In  general  paresis  there  is  s<:»metimei  Btft 
difficulty-  The  onset  of  general  paresis  is  often  characterized  by  the  appetf^ 
ance  of  symptoms  quite  like  those  of  ordinary  neurasthenia,  and  the  fiiiulf 
physician  may  entirely  overlook  the  grave  nature  of  the  malady.  The  mi«tib 
in  the  other  direction  is,  however,  perhaps  just  as  common.  A  ph^-^icttfi  ^ 
once  or  twice  has  seen  a  case  of  general  paresis  arise  out  of  what  appiaufd  •• 
be  one  of  pronounced  neurasthenia  is  too  prone  afterward  to  rasped  fwtj 
neurasthenic  to  lie  developing  the  malign  affection.  The  most  markal  wmf- 
tonis.  how^ever,  of  psychic  exhaustion  do  not  justify  a  diagnosis  of  gtBKOl 
paresis  even  when  the  history  is  siispicious,  unless  along  with  it  tbeiti^* 
definite  paresis  of  the  pupils,  of  the  facial  muscles*  or  of  the  musoles  of  aitirt* 
lation.  A  history  of  B\^hilis  or  of  chronic  alcoholism  or  morphinism  i*^ 
cated  with  severe  psychic  exhaustion  should,  of  course,  put  one  always  €0  k» 
guard,  and  the  physician  should  be  sharply  on  the  lookout  for  tbe  appetcoff 
of  intellectual  defects,  paraphasia,  facia!  paresis,  and  sluggishness  of  tlie  pvpih^ 

Treatment, — Prophylaxis. — Many  patients  come  under  -"'  — r*  i  !•" 
eration  too  late  for  satisfactory  treatment,  and  it  may  be  imj*  re^^ 
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the  exhausted  capital.  The  greatest  care  should  be  taken  in  the  rearing  of 
children  of  neuropathic  predisposition.  From  a  very  early  age  they  should 
be  submitted  to  a  process  of  "  psychic  hardening,"  every  effort  being  made  to 
strengthen  thq  bodily  Mid  mental  condition.  Even  in  infancy  the  child  should 
not  be  pampered.  Later  on  the  greatest  care  should  be  exercised  with  regard 
to  food,  sleep,  and  school  work.  Complaints  of  children  should  not  be  too 
seriously  considered. 

Much  depends  upon  the  example  set  by  the  parents.  A  restless,  emotional, 
constantly  complaining  mother  will  rack  the  nervous  system  of  a  delicate  child. 
In  some  instances,  for  the  welfare  of  a  developing  boy  or  girl,  the  physician 
may  find  it  necessary  to  advise  its  removal  from  home. 

Neurotic  children  are  especially  liable  during  development  to  fits  of  temper 
and  of  emotional  disturbance.  These  should  not  be  too  lightly  considered. 
Above  all,  violent  chastisement  in  such  cases  is  to  be  avoided,  and  loss  of 
temper  on  the  part  of  the  parent  or  teacher  is  particulariy  pernicious  for  the 
nervous  system  of  the  child.  Where  possible,  in  such  instances,  the  best  treat- 
ment is  to  put  the  obstreperous  child  immediately  to  bed,  and  if  the  excite- 
ment and  temper  continue  a  warm  bath  followed  by  a  cool  douche  may  be 
effective.    If  he  be  put  to  bed  after  the  bath  sleep  soon  follows. 

Special  attention  is  necessary  at  puberty  in  both  boys  and  giris.  If  there 
be  at  this  period  any  marked  tendency  to  emotional  disturbance  or  to  intel- 
lectual weakness  the  child  should  be  removed  from  school  and  every  care  taken 
to  avoid  unfavorable  influences. 

Personal  Hygiene. — Throughout  life  individuals  of  neuropathic  predis- 
position should  obey  scrupulously  certain  hygienic  and  prophylactic  rules.  In- 
tellectual work  especially  should  be  judiciously  limited  and  should  alternate 
frequently  with  periods  of  repose.  Excitement  of  all  kinds  should  of  course 
be  avoided,  and  such  individuals  will  do  well  to  be  abstemious  in  the  use  of 
tobacco,  tea,  coffee,  and  alcohol,  if,  indeed,  they  be  permitted  to  use  these 
substances  at  all.  The  habit,  happily  becoming  very  common,  of  taking  at 
least  once  a  year  a  prolonged  holiday  away  from  the  ordinary  environment, 
in  the  woods,  in  the  mountains,  or  at  the  seashore,  should  be  urgently  en- 
joined upon  every  neuropathic  individual.  In  many  instances  it  is  found  to 
be  the  greatest  relief  and  rest  if  the  patient  can  take  his  holiday  away  from 
his  relatives. 

During  ordinary  life  nervous  people  should,  during  some  portion  of  each 
day,  pay  rational  attention  to  the  body.  Cold  baths,  swimming,  exercises  in 
the  gymnasium,  gardening,  golf,  lawn  tennis,  cricket,  hunting,  shooting,  row- 
ing, sailing,  and  bicycling  are  of  value  in  maintaining  the  general  nutrition. 
Such  exercises  are,  of  course,  to  be  recommended  only  to  individuals  physically 
equal  to  them.  If  neurasthenia  be  once  well  established  the  greatest  care  must 
be  observed  in  the  ordering  of  exercise.  Many  nervous  girls  have  been  com- 
pletely broken  down  by  following  injudicious  advice  with  regard  to  long  walks. 

Treatment  of  the  Condition. — The  treatment  of  neurasthenia  when 
once  established  presents  a  varied  problem  to  the  thoughtful  physician.  Every 
case  must  be  handled  upon  its  o\*ti  merits,  no  two,  as  a  rule,  requiring  exactly 
the  same  methods.  In  general  it  will  be  the  aim  of  the  medical  adviser  to 
remove  the  patient  as  far  as  possible  from  the  influences  which  have  led  to 
his  downfall,  and  to  restore  to  normal  the  nervous  mechanisms  which  have 
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been  weakened  by  injurious  influences.  The  general  character  of  the  iaditid- 
ual,  his  physical  and  meml  status  must  of  course  be  considered,  and  thi?  tkn- 
peatic  measures  carefully  adjusted  to  these. 

Above  all,  the  physician  must  first  gain  the  confidence  of  his  patient,  lad 
this  he  will  not  do  if  he  be  inattentive  to  the  complaints  of  the  individtui, 
especially  at  first,  or  if  he  rudely  tell  the  patient  before  he  has  carcfuHy  omn* 
ined  him  and  observed  him  for  some  time  that  his  troubles  are  imagimit. 
As  has  been  said,  it  is  education  more  than  medicine  that  the*^  patients  lati^ 
but  the  patients  themselves  do  not  wish  to  he  educated;  they  come  ta  ibe 
phyt*ieian  to  be  treated,  and  the  educating  process  has  to  be  i'  K 

The  diagnosis  having  been  jiettled,  the  physician  may  a.--  patient 

that  with  prolonged  treatment,  during  w^hich  his  cooperation  with  the  phti^ 
cian  is  absolutely  essentiaK  he  may  expect  to  get  well.  He  must  l)e  told  thit 
much  depends  upon  himself  and  that  he  must  make  a  vigorous  effort  to  otit- 
come  certain  of  his  tendencici^.  and  that  all  his  strength  of  will  will  be  nmkd 
to  further  the  progress  of  the  cure.  In  the  case  of  business  or  profeauoMl 
men,  in  whom  the  condition  develops  as  a  result  of  overwork  or  ovcrstudy,  li 
may  be  sufficient  to  enjoin  absolute  rest  with  change  of  scene  and  diet,  A  trip 
abroad,  with  a  residence  for  a  month  or  two  in  Switzerland,  or,  if  thenp  in 
symptoms  of  nervous  dyspepsia,  a  residence  at  one  of  the  Spas  will  muiilj 
prove  sufficient.  The  excitement  of  the  large  cities  abroad  should  l>e  if  aided. 
The  longer  the  disease  has  lasted  and  the  more  intense  the  symptoms  kan 
been,  the  longer  the  time  necessary  for  the  restoration  of  health-  In  ewe*  a' 
any  severity  the  pationt  must  be  told  that  at  least  six  months*  complete  it 
eence  from  business,  under  strict  medical  guidance,  will  be  neee^aary.  Sbortw 
periods  may  of  course  l)e  of  l>enetit,  which,  however,  as  a  rule,  will  be  ottj 
temporary. 

Jt  will  be  wise  in  very  many  cases  to  treat  the  individual  for  a  few  wttb 
at  least  in  a  hospital  or  other  institution  before  sending  lum  away  on  a  jonrafj. 
In  this  preliminary  treatment  the  greatest  tact  is  required  on  the  part  of  til 
mp<!ical  atlendunt  and  nurse.    The  patient  should  not  see  the  dm  t  '>% 

after  the  first  careful  examination,  ai though  he  should  of  ct^urse  rt*L  ^   »i 

visits  from  him.  The  physician  will  make  a  mistake  if  he  responds  to  fiTqnfflt 
calls  on  the  part  of  the  patient  between  the  periods  of  his  regular  visits.  TV 
choice  of  n  nurse  is  by  no  means  an  easy  matter.  That  she  should  be  heilti&T, 
strong,  and  by  no  means  nervous  herself  are  among  the  first  consid^TAtionft' 
Sallow-faced,  emotional,  emaciated  women  can  only  do  harm  if  detailed  *« 
the  care  of  a  nervous  patient. 

It  will  ofk«n  1m?  found  advisable  to  make  out  a  daily  programme,  irhjiij 
shall  occupy  almost  the  whole  time  of  the  patient.  At  first  he  need  kD«»t 
nothing  about  this,  the  case  being  given  over  entirely  to  the  nurse.  JU  i»* 
provement  advances,  moderate  physical  and  intellectual  exercises,  altimsttsiil 
frequently  with  rest  and  the  administration  of  food,  may  be  undertaken.  Sem 
one  hour  of  the  day  may  be  left  free  for  reading,  correspondence,  ooDfefNtM. 
and  games.  In  some  instances  the  writing  of  lettt»rs  is  purticulariy  btfwh' 
to  the  patient  and  must  he  prohibited  or  limited.  Cultunnl  indtfidiml* 
may  find  benefit  from  attention  to  drawing,  painting,  modelling,  trtn^tiof 
from  a  foreign  language,  the  making  of  abstracts,  etc.,  for  ahOTt  peiicHli  ift 
the  day. 
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In  not  a  few  cases,  including  a  large  proportion  of  neurasthenic  women, 
a  systematic  Weir  Mitchell  treatment  rigidly  carried  out  should  be  tried  (see 
Hysteria).  For  obstinate  and  protracted  cases,  particularly  if  combined  with 
the  chloral  or  morphia  habit,  no  other  plan  is  so  satisfactory.  The  patient 
must  be  isolated  from  his  friends,  and  any  regulations  undertaken  must  be 
strictly  adhered  to,  the  consent  of  the  patient  and  his  family  having  first  been 
gained.  If  the  case  responds  well  to  the  treatment  there  should  be  a  gain  of 
from  2  to  4  pounds  per  week.  The  benefit  is  often  extraordinary,  indi- 
yiduals  increasing  in  weight  as  much  as  from  50  to  80  pounds  in  the  course 
of  twelve  weeks.  The  treatment  of  the  gastric  and  intestinal  symptoms 
so  important  in  this  condition  has  already  been  considered.  For  the  irreg- 
ular pains,  particularly  in  the  back  and  neck,  the  thermo-cautery  is 
invaluable. 

Hydrotherapy  is  indicated  in  nearly  every  case  if  it  can  be  properly  applied. 
Much  can  be  done  at  home  or  in  an  ordinary  hospital,  but  for  systematic  hydro- 
therapeutic  treatment  residence  in  a  suitable  sanitarium  is  necessary.  I  have 
found  the  wet  pack  of  especial  value.  Particularly  at  night  in  cases  of  sleep- 
lessness it  is  perhaps  the  best  remedy  against  insomnia  we  have.  Some  patients 
gain  rapidly  in  weight  through  the  systematic  use  of  the  wet  pack.  Salt  baths 
are  more  helpful  to  some  patients.  The  various  forms  of  douches,  partial 
packs,  foot  baths,  etc.,  may  be  valuable  in  individual  cases.  The  Scotch  douche 
is  often  invigorating  in  the  milder  cases. 

Electrotherapy  is  of  some  value,  though  only  in  combination  with  psychic 
treatment  and  hydrotherapy.  General  and  local  faradization,  galvanic  elec- 
tricity, and  Franklinization  may  be  used;  in  every  case,  however,  with  great 
caution  and  only  by  skilled  operators.  The  care  of  the  eyes  is  most  important, 
and  refractive  errors  should  be  corrected. 

Treatment  by  drugs  should  be  avoided  as  much  as  possible.  They  are  of 
benefit  chiefly  in  the  combating  of  single  symptoms.  A  placebo  is  sometimes 
necessary  for  its  psychic  effect.  Alcohol,  morphia,  chloral,  or  cocaine  should 
never  be  given.  The  family  physician  is  often  responsible  for  the  develop- 
ment of  a  drug  habit.  I  have  been  repeatedly  shocked  by  the  loose,  careless 
way  in  which  physicians  inject  morphia  for  a  simple  headache  or  a  mild 
neuralgia. 

General  tonics  may  be  helpful,  especially  if  the  individual  be  anaemic.  Ar- 
senic and  more  often  iron  are  then  indicated.  The  value  of  phosphorus  has 
been  exaggerated.  For  the  severer  pains  and  nervous  attacks  some  sedative 
may  occasionally  be  necessary,  especially  at  the  beginning  of  the  treatment. 
The  bromides,  especially  a  mixture  of  the  salts  of  ammonium,  potassium,  and 
sodium  may  here  be  given  with  advantage.  An  occasional  dose  of  phenacetin, 
antipyrin,  or  salipyrin  may  be  required,  but  the  less  of  these  substances  we  can 
get  along  with  the  better.  For  the  relief  of  sleeplessness  all  possible  measures 
should  be  resorted  to  before  the  employment  of  drugs.  The  wet  pack  will 
usually  suffice.  If  absolutely  necessary  to  give  a  drug,  sulphonal,  trional,  or 
amylene  hydrate  may  be  employed. 

In  cases  in  which  the  anxiety  conditions  are  disturbing,  the  cautious  use 
of  opium  in  pill  form  may  be  necessary,  since,  as  in  the  psychoses,  opium  here 
will  sometimes  yield  permanent  relief.  A  prolonged  treatment  with  opium  is, 
however,  never  necessary  in  neurasthenia. 


II 
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Xm.    THE   TBAUIIATIO   NEUBOSES. 

(Bailway  Brain  and  Bailway  Spine;  Traumatic  Hysteria.) 

Definition. — A  morbid  condition  following  shock  which  presents  the  gymp- 
toms  of  neurasthenia  or  hysteria  or  of  both.  The  condition  is  known  as 
"  railway  brain  "  and  "  railway  spine.*^ 

Erichsen  regarded  the  condition  as  the  result  of  inflammation  of  the  men- 
inges and  cord,  and  gave  it  the  name  railway  spine.    Walton  and  J.  J.  Putnam. 
^|ii  -  of  Boston,  were  the  first  to  recognize  the  hysterical  nature  of  many  of  the  cases, 

and  to  Westphal's  pupils  we  owe  the  name  traumatic  neurosis.  For  an  ex- 
cellent discussion  of  the  whole  question  the  reader  is  referred  to  Pearce  Baily's 
work,  On  Accident  and  Injury;  their  Relation  to  Diseases  of  the  Kerrous 
System. 

Etiology. — ^The  condition  follows  an  accident,  often  in  a  railway  train,  in 
which  injury  has  been  sustained,  or  succeeds  a  shock  or  concussion,  from  which 
the  patient  may  apparently  not  have  suffered  in  his  body.  A  man  may  appear 
perfectly  well  for  several  days,  or  even  a  week  or  more,  and  then  develop  the 
symptoms  of  the  neurosis.  Bodily  shock  or  concussion  is  not  necessary.  The 
affection  may  follow  a  profound  mental  impression;  thus,  an  engine-driver 
ran  over  a  child,  and  received  thereby  a  very  severe  shock,  subsequent  to  whidi 
the  most  pronounced  symptoms  of  neurasthenia  developed.  Severe  mental 
strain  combined  with  bodily  exposure  may  cause  it,  as  in  a  case  of  a  naial 
officer  who  was  wrecked  in  a  violent  storm  and  exposed  for  more  than  a  day 
in  the  rigging  before  he  was  rescued.  A  slight  blow,  a  fall  from  a  carriage 
or  on  the  stairs  may  suflSce. 

Symptoms. — The  cases  may  be  divided  into  three  groups:  simple  neural 
thenia,  cases  with  marked  hysterical  manifestations,  and  cases  with  severe 
symptoms  indicating  or  simulating  organic  disease. 

(a)  Simple  Traumatic  Neurasthenia. — The  first  symptoms  usually  de- 
velop a  few  weeks  after  the  accident,  which  may  or  may  not  have  been  asBO- 
*  ciated  with  an  actual  trauma.    The  patient  complains  of  headache  and  tired 

feelings.  He  is  sleepless  and  finds  himself  unable  to  concentrate  his  attention 
properly  upon  his  work.  A  condition  of  nervous  irritability  develops,  which 
may  have  a  host  of  trivial  manifestations,  and  the  entire  mental  attitude  of 
the  person  may  for  a  time  be  changed.  He  dwells  constantly  upon  his  condi- 
11  tion,  gets  very  despondent  and  low-spirited,  and  in  extreme  cases  melancholia 

may  develop.  He  may  complain  of  numbness  and  tingling  in  the  extremities, 
and  in  some  cases  of  much  pain  in  the  back.  The  bodily  functions  may  be  well 
performed,  though  such  patients  usually  have,  for  a  time  at  least,  disturbed 
digestion  and  loss  in  weight.  The  physical  examination  may  be  entirely  nega- 
tive. The  reflexes  are  slightly  increased,  as  in  ordinary  neurasthenia.  The 
pupils  may  be  unequal ;  the  cardio- vascular  changes  already  described  in  neu- 
rasthenia may  be  present  in  a  marked  degree.  According  as  the  symptoms  are 
more  spinal  or  more  cerebral,  the  condition  is  known  as  railway  brain  or  rtfl- 
way  spine. 

(2)  Cases  with  Marked  Hysterical  Features. — Following  an  injunr 
of  any  sort,  neurasthenic  symptoms,  like  those  described  above,  may  devdop. 
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and  in  addition  symptoms  regarded  as  characteristic  of  hysteria.  The  emo- 
tional element  is  prominent,  and  there  is  but  slight  control  over  the  feelings. 
The  patients  have  headache,  backache,  and  vertigo.  A  violent  tremor  may  be 
present,  and  indeed  constitutes  the  most  striking  feature  of  the  case.  In  the 
case  of  an  engineer  who  developed  subsequent  to  an  accident  a  series  of 
nervous  phenomenon,  the  most  marked  feature  was  an  excessive  tremor  of 
the  entire  body,  which  was  specially  manifest  during  emotional  excitement. 
The  most  pronounced  hysterical  symptoms  are  the  sensory  disturbances.  As 
first  noted  by  Putnam  and  Walton,  hemiansesthesia  may  occur  as  a  sequence 
of  traumatism.  This  is  a  common  symptom  in  France,  but  rare  in  England 
and  in  the  United  States.  Achromatopsia  may  exist  on  the  anaesthetic  side. 
A  second,  more  common,  manifestation  is  limitation  of  the  field  of  vision, 
similar  to  that  which  occurs  in  hysteria. 

Remarkable  disturbances  may  develop  in  some  of  these  cases.  I  once  saw 
a  man  who  had  been  struck  by  an  electric  car,  whose  chief  symptom  was  an 
extraordinary  increase  in  the  number  of  respirations.  He  was  a  stout,  power- 
fully built  man,  and  presented  practically  no  other  symptom  than  dyspnoea 
of  the  most  extreme  grade.  At  the  time  of  observation  his  respirations  were 
over  130  per  minute,  and  he  stated  that  they  had  been  counted  at  over  150. 

(3)  Cases  in  vsthich  the  Symptoms  suggest  Organic  Disease  of  the 
Brain  and  Cord. — As  a  result  of  spinal  concussion,  without  fracture  or  ex- 
ternal injury,  there  may  subsequently  develop  symptoms  suggestive  of  organic 
disease,  which  may  come  on  rapidly  or  at  a  late  date.  In  a  ca-se  reported  by 
Leyden  the  symptoms  following  the  concussion  were  at  first  slight  and  the 
patient  was  regarded  as  a  simulator,  but  finally  the  condition  became  aggra- 
vated and  death  resulted.  The  post  mortem  showed  a  chronic  pachymenin- 
gitis, which  had  doubtless  resulted  from  the  accident.  The  cases  in  this  group 
about  which  there  is  so  much  discussion  are  those  which  display  marked  sen- 
sory and  motor  changes.  Following  an  accident  in  which  the  patient  has  not 
received  external  injury  a  condition  of  excitement  may  develop  within  a  week 
or  ten  days;  he  complains  of  headache  and  backache,  and  on  examination 
sensory  disturbances  are  found,  either  hemianaesthesia  or  areas  on  the  skin  in 
which  the  sensation  is  much  benumbed ;  or  painful  and  tactile  impressions  may 
be  distinctly  felt  in  certain  regions,  and  the  temperature  sense  is  absent.  The 
distribution  may  be  bilateral  and  symmetrical  in  limited  regions  or  hemiplegic 
in  type.  Limitation  of  the  field  of  vision  is  usually  marked  in  these  cases, 
and  there  may  be  disturbance  of  the  senses  of  taste  and  smell.  The  superficial 
reflexes  may  be  diminished;  usually  the  deep  reflexes  are  exaggerated.  The 
pupils  may  be  unequal;  the  motor  disturbances  are  variable.  The  French 
writers  describe  cases  of  monoplegia  with  or  without  contracture,  symptoms 
upon  which  Charcot  lays  great  stress  as  a  manifestation  of  profound  hysteria. 
The  combination  of  sensory  disturbances — anaesthesia  or  hyperaesthesia — with 
paralysis,  particularly  if  monoplegic,  and  the  occurrence  of  contractures  with- 
out atrophy  and  with  normal  electrical  reactions,  may  be  regarded  as  distinct- 
ive of  hysteria. 

In  rare  cases  following  trauma  and  succeeding  to  symptoms  which  may 
have  been  regarded  as  neurasthenic  or  hysterical,  there  are  organic  changes 
which  may  prove  fatal.  That  this  sequence  occurs  is  demonstrated  clearly 
by  recent  post-mortem  examinations.     The  features  upon  which  the  greatest 
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reliance  can  be  placed  as  indicating  organic  change  are  optic  atrophy,  bladder 
symptoms,  particularly  in  combination  with  tremor,  paresis,  and  exaggerated 
reflexes. 

The  anatomical  changes  in  this  condition  have  not  been  very  definite. 
When  death  follows  spinal  concussion  within  a  few  days  there  may  be  no 
apparent  lesion,  but  in  some  instances  the  brain  or  cord  has  shown  puncti- 
form  haemorrhages.  Edes  has  reported  4  cases  in  which  a  gradual  degeneration 
in  the  pyramidal  tracts  followed  concussion  or  injury  of  the  spine ;  but  in  all 
these  cases  there  was  marked  tremor  and  the  spinal  s3rmptoms  developed  early, 
or  followed  immediately  upon  the  accident.  Autopsies  upon  cases  in  whidi 
organic  lesions  have  supervened  upon  a  traumatic  neurosis  are  extremely  rare. 

Diagnosis. — A  condition  of  fright  and  excitement  following  an  accident 
may  persist  for  days  or  even  weeks,  and  then  gradually  pass  away.  The  sjmp- 
toms  of  neurasthenia  or  of  hysteria  which  subsequently  develop  present  nothing 
peculiar  and  are  identical  with  those  which  occur  imder  other  circomstanceN 
Care  must  be  taken  to  recognize  simulation,  and,  as  in  these  cases  the  conditioD 
is  largely  subjective,  this  is  sometimes  extremely  difficult.  In  a  careful  exam- 
ination a  simulator  will  often  reveal  himself  by  exaggeration  of  certain  symp- 
toms, particularly  sensitiveness  of  the  spine,  and  by  increasing  voluntarily  the 
reflexes.  Maunkopflf  suggests  as  a  good  test  to  take  the  pulse-rate  before,  dur- 
ing, and  after  pressure  upon  an  area  said  to  be  painful.  If  the  rate  is  quick- 
ened, it  is  held  to  be  proof  that  the  pain  is  real.  This  is  not,  however,  always 
the  case.  It  may  require  a  careful  study  of  the  case  to  determine  whether  the 
"'  individual  is  honestly  suffering  from  the  symptoms  of  which  he  complains. 

A  still  more  important  question  in  these  cases  is.  Has  the  patient  organic  di^ 
ease  ?    The  symptoms  given  under  the  first  two  groups  of  cases  may  exist  in 
■  a  marked  degree  and  may  persist  for  several  years  without  the  slightest  evidence 

of  organic  change.  Hemianaesthesia,  limitation  of  the  field  of  vision,  mono- 
id plegia  with  contracture,  may  all  be  present  as  hysterical  manifestations,  from 
which  recovery  may  be  complete.  In  our  present  knowledge  the  diagnosis  of 
an  organic  lesion  should  be  limited  to  those  cases  in  which  optic  atrophy,  blad- 
der troubles,  and  signs  of  sclerosis  of  the  cord  are  well  marked — indications 
either  of  degeneration  of  the  lateral  columns  or  of  multiple  sclerosis. 

Prognosis. — A  majority  of  patients  with  traumatic  hysteria  recover.  In 
railway  cases,  so  long  as  litigation  is  pending  and  the  patient  is  in  the  hand* 
of  lawyers  the  symptoms  usually  persist.  Settlement  is  often  the  starting-point 
of  a  speedy  and  perfect  recovery.  I  have  known  return  to  health  after  the 
persistence  of  the  most  aggravated  symptoms  with  complete  disability  of  from 
three  to  five  years'  duration.  On  the  other  hand,  there  are  a  few  cases  in  which 
the  symptoms  persist  even  after  the  litigation  has  been  closed ;  the  patient  goe? 
from  bad  to  worse  and  psychoses  develop,  such  as  melancholia,  dementia,  or 
occasionally  progressive  paresis.  And,  lastly,  in  extremely  rare  cases,  organic 
lesions  may  occur  as  a  sequence  of  the  traumatic  neurosis. 

The  function  of  the  physician  acting  as  medical  expert  in  these  cases  con- 
sists in  determining  (a)  the  existence  of  actual  disease,  and  (b)  its  character. 
whether  simple  neurasthenia,  severe  hysteria,  or  an  organic  lesion.  The  oat- 
look  for  ultimate  recovery  is  good  except  in  cases  which  present  the  more  seri- 
ous symptoms  above  mentioned.  Nevertheless,  it  must  be  borne  in  mind  that 
traumatic  hysteria  is  one  of  the  most  intractable  affections  which  we  are  cilW 
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upon  to  treat.  In  the  treatment  of  the  traumatic  neuroses  the  practitioner 
may  be  guided  by  the  principles  laid  down  in  the  preceding  chapter,  in  which 
the  treatment  of  neurasthenia  in  general  has  been  described. 

XIV.     OTHEK   FOBMS    OF    FUNCTIONAL    PAJELALTSIS. 

I.  Periodical  Paralysis. 

The  periodical  paralysis  of  the  ocular  muscles,  which  may  recur  for  years, 
has  already  been  referred  to.  A  periodical  paralysis  involving  the  general 
muscles,  also  a  "  family  "  affection,  may  return  with  great  regularity.  Gold- 
flam  described  twelve  cases  in  one  family,  the  heredity  being  through  the 
mother.  In  the  United  States  E.  W.  Taylor  described  eleven  cases  in  one 
family  in  five  generations.  Holtzapple,  of  York,  Pa.,  reports  16  cases  in  one 
family.     Six  of  the  number  died  in  an  attack. 

The  clinical  picture  is  similar  in  all  recorded  cases.  The  paralysis  involves, 
as  a  rule,  the  arms  and  legs,  but  may  be  general  below  the  neck.  It  comes  on 
in  healthy  persons  without  apparent  cause,  and  often  during  sleep.  At  first 
there  may  be  weakness  of  the  limbs,  a  feeling  of  weariness  and  sleepiness,  but 
rarely  sensory  symptoms.  The  paralysis,  beginning  in  the  legs,  to  which  it 
may  be  confined,  is  usually  complete  within  the  first  twenty-four  hours.  The 
neck  muscles  are  sometimes  involved,  and  occasionally  those  of  the  tongue  and 
pharynx.  The  cerebral  nerves  and  the  special  senses  are,  as  a  rule,  unaffected. 
The  temperature  is  normal  or  subnormal  and  the  pulse  slow.  The  deep  re- 
flexes are  diminished,  sometimes  abolished,  and  the  skin  reflexes  may  be 
enfeebled.  A  most  remarkable  feature  is  the  extraordinary  reduction  or  com- 
plete abolition  of  the  faradic  excitability  of  both  muscles  and  nerves. 

Improvement  begins  within  a  few  hours  or  a  day  or  two,  the  paralysis 
disappearing  completely  and  the  patient  becoming  perfectly  well.  The  attacks 
usually  recur  at  intervals  of  one  to  two  weeks,  but  they  may  return  daily. 
They  generally  cease  after  the  fiftieth  year.  There  may  be  signs  of  acute 
dilatation  of  the  heart  during  the  attack.  In  the  three  cases  reported  by 
J.  K.  Mitchell,  Flexner,  and  Edsall,  a  diminished  kreatinin  excretion  for 
several  days  before  and  at  the  beginning  of  a  seizure  was  repeatedly  found. 
There  was  a  rise  to  normal  after  the  attacks.  Potassium  citrate  in  full  doses 
either  shortened  or  aborted  the  paralyses. 

II.  Astasia;  Abasia. 

These  terms,  indicating  respectively  inability  to  stand  and  inability  to 
walk,  have  been  applied  by  Charcot  and  Blocq  to  diseased  conditions  charac- 
terized by  loss  of  the  power. of  standing  or  of  walking,  with  retention  of 
muscular  power,  coordination,  and  sensation.  Blocq's  definition  is  as  follows : 
"A  morbid  state  in  which  the  impossibility  of  standing  erect  and  walking 
normally  is  in  contrast  with  the  integrity  of  sensation,  of  muscular  strength, 
and  of  the  coordination  of  the  other  movements  of  the  lower  extremities."  The 
condition  forms  a  symptom  group,  not  a  morbid  entity,  and  is  probably  a  func- 
tional neurosis.  Knapp  in  his  monograph  analyzes  the  50  cases  reported  in 
the  literature.  Twenty-five  of  these  were  in  men,  25  in  women.  In  21  cases 
hysteria  was  present ;  in  3,  chorea ;  in  2,  epilepsy ;  and  in  4,  intention  psychoses. 


As  a  mle,  the  patients,  though  able  to  move  the  feet  and  leg*  perfectly 
in  bed,  are  either  unable  to  walk  properly  or  can  not  stand  at  alL  The  dis- 
turbances have  been  vory  varied,  and  ditferent  fonns  have  l>een  recognbad. 
The  commonest,  according  to  Knapp*s  analysis  of  the  recorded  cases,  k  the 
paralytic,  in  which  the  legs  give  out  m  the  patient  attempts  to  walk  and  **b«aid 
under  hi  in  as  if  made  of  cotton/^  **  There  is  no  rigidity,  no  ^pasni,  no  i 
ordination^  In  bed,  sitting,  or  even  while  suspended,  the  muscular  etrenj 
is  found  to  be  good/'  Other  cases  are  associated  with  spasm  or  atajtia; 
there  may  be  movements  which  stiften  I  he  legs  and  give  to  the  gait  a  f^omirw 
spastic  character.  In  other  instances  there  are  sudden  flexions  of  the  Ic^ 
even  of  the  arms,  or  a  saltatory,  spring-like  spasnL  In  a  majority  of  the 
it  is  a  manifestation  of  a  neurosis  allied  to  hysteria. 

The  cases,  as  a  rule,  recover,  particularly  in  young  persons.     Relapsei  in 
not  uncommon.    The  re^st  treatment  and  static  electricity  should  be  emj 
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I.     RAYNAUD'S    DISEASE. 

Definition, — A  vascular  disorder,  probably  dependent  upon  vaso- 
flueDces,  characterized  by  three  grades  of  intensity:  {a)  Local  syi* 
local  asphyxia,  and  (f )  hx^al  or  symmetrical  gangrene. 

Local  Syncope. — ^This  condition  is  seen  most  frequently  in  the  €xti«rf^ 
ties,  producing  the  condition  known  as  dead  fingers  or  dead  toes.  It  is  lOib^ 
gous  to  that  produced  by  great  cold.  The  entire  hand  may  be  afTected  with 
the  iingers ;  more  commonly  only  one  or  more  of  the  fingers.  This  f^^turr  f)f 
the  disease  rarely  occurs  alone,  but  is  generally  associated  with  local  asphjm 
The  common  sequence  is  as  follows:  On  exposure  to  slight  cold  or  in  colli^ 
quence  of  some  emotional  disturbance  the  fingers  become  white  and  cold,  itf 
both  fingers  and  toes  are  alfeeted.  The  pallor  may  continue  for  an  indeihritf 
time,  though  usually  not  more  than  an  hour  or  so;  then  gradnaUy 
follows  and  the  fingers  get  burning  hot  and  red.  This  does  not 
occur  in  all  tlie  fingers  together ;  one  finger  may  be  as  white  as  marble, ' 
the  adjacent  ones  are  of  a  deep  red  or  pium  color. 

Local  AsrifYXiA. — Chilblains  form  the  mildest  grade  of  this  ocmditiofi. 
It  usually  follows  the  local  syncope,  but  it  may  come  on  independently.  Titf 
fingers  and  toes  are  oftenest  affected,  next  in  order  the  ears ;  more  rardr  p^^ 
tions  of  the  skin  on  the  arms  and  legs.  During  an  attack  the  fingers  ikMM» 
sometimes  the  hands,  also  swell  and  become  intensely  congested.  In  the  BWit 
extreme  grade  the  fingers  are  perfectly  livid,  and  the  capillary  cireulstioD  i* 
almost  stagnant.  The  swelling  causes  stiffness  and  usually  pain,  not  irnte; 
but  due  to  the  distention  of  the  skin.  Sometimes  there  is  marked  anff^tlMBi- 
Pain  of  a  most  excruciating  kind  may  be  present.  Attacks  of  this  sort  nu? 
recur  for  years,  and  be  brought  on  by  the  slightest  exposure  to  cold  or  ift 
consequence  of  disturbances,  either  mental  or,  in  some  instances,  g»tn 
Apart  from  this  unpleasant  symptouj  the  general  liealth  niav  be  vt»rT 
The  condition  is  always  worse  during  the  winter,  and  may  be  pf^seiil 
when  the  external  temperature  is  low. 
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Local  or  Symmetrical  Gangrene. — The  mildest  grade  of  this  condition 
follows  the  local  asphyxia,  in  the  chronic  cases  of  which  small  necrotic  areas 
are  sometimes  seen  at  the  tips  of  the  fingers.  Sometimes  the  pads  of  the 
fingers  and  of  the  toes  are  quite  cicatricial  from  repeated  slight  losses  of  this 
kind.  So  also  when  the  ears  are  affected  there  may  be  superficial  loss  of  sub- 
stance at  the  edge.  The  severer  cases,  which  terminate  in  extensive  gangrene, 
are  fortunately  rare. 

In  an  attack  the  local  asphyxia  persists  in  the  fingers.  The  terminal  pha- 
langes, or  perhaps  the  end  of  only  one  finger,  become  black,  cold,  and  insen- 
sible. The  skin  begins  to  necrose  and  superficial  gangrenous  blebs  appear. 
Gradually  a  line  of  demarkation  shows  itself  and  a  portion  of  one  or  more  of 
the  fingers  sloughs  away.  The  resulting  loss  of  substance  is  much  less  than  the 
appearance  of  the  hand  or  foot  would  indicate,  and  a  condition  which  looks 
as  if  the  patient  would  lose  all  the  fingers  or  half  of  a  foot  may  result  perhaps 
in  only  a  slight  superficial  loss  in  the  phalanges.  In  severer  cases  the  greater 
portion  of  a  finger  or  the  tip  of  the  nose  may  be  lost.  Occasionally  the  disease 
is  not  confined  to  the  extremities,  but  affects  symmetrical  patches  on  the  limbs 
or  trunk,  and  may  pass  on  to  rapid  gangrene.  These  severe  types  of  cases 
occur  particularly  in  young  children,  and  death  may  result  within  three 
or  four  days.  The  attacks  are  usually  very  painful,  and  the  motion  of  the 
part  is  much  impaired.  In  some  cases  numbness  and  tingling  persist  for  a 
long  time. 

The  climax  of  this  series  of  neuro-vascular  changes  is  seen  in  the  remark- 
able instances  of  extensive  multiple  gangrene.  They  are  most  common  in 
children,  and  may  progress  with  frightful  rapidity.  In  the  Medico-Chirurgical 
Society^s  Transactions,  vol.  xxii,  there  is  an  extraordinary  case  reported,  in 
which  the  child,  aged  three,  lost  in  this  way  both  arms  above  the  elbow,  and 
the  left  leg  below  the  knee.  There  also  had  been  a  spot  of  local  gangrene  on 
the  nose.  Spontaneous  amputation  occurred,  and  the  child  made  a  complete 
recovery.  The  cases  are  more  frequent  than  has  been  supposed,  and  an  illus- 
tration is  given  by  Weeks,  of  Marion,  Ohio,  in  which  the  boy  had  rheumatic 
pains  in  the  legs,  and  purpuric  blotches  developed  before  the  gangrene  began 
(Medico-Surgical  Bulletin,  July  1,  1894). 

^  There  are  remarkable  concomitant  symptoms  in  Raynaud's  disease  to  which 
a  good  deal  of  attention  has  been  paid  of  late  years.  Haemoglobinuria  may 
occur  during  an  attack,  or  may  take  the  place  of  it.  In  such  instances  the 
affection  is  usually  brought  on  by  cold  weather.  In  a  case  reported  by  H.  M. 
Thomas  from  my  clinic,  Raynaud's  disease  occurred  for  three  successive  win- 
ters 'and  always  in  association  with  haemoglobinuria.  The  attacks  were  some- 
times preceded  by  a  chill.  Several  cases  of  the  kind  are  found  in  Barlow's 
appendix  to  his  translation  of  Raynaud's  paper  for  the  New  Sydenham  Society. 
The  onset  with  a  chill,  as  in  the  case  just  mentioned,  has  doubtless,  given  rise 
to  the  idea  that  the  disease  is  in  some  way  associated  with  ague.  Cerebral 
symptoms,  particularly  mental  torpor  and  transient  loss  of  consciousness, 
have  also  been  noticed  in  some  cases.  The  case  just  mentioned  with  haemo- 
globinuria had  epilepsy  with  the  attacks.  Exposure  on  a  cold  day  would  bring 
on  an  epileptic  seizure  with  the  local  asphyxia  and  bloody  urine.  Another 
patient,  the  subject  for  years  of  Raynaud's  disease,  had  many  attacks  of  tran- 
sient hemiplegia  on  one  side  or  the  other,  when  on  the  right  side  wi 
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aphasia.  She  finally  died  in  an  attack.  Occasionally  joint  affections  develop, 
particularly  anchylosis  and  thickening  of  the  phalangeal  articulatioii&. 
Southey  has  reported  a  case  in  which  mania  developed,  and  Barlow  an  in- 
stance in  which  the  woman  had  delusions.  Peripheral  neuritis  has  be«i  foniid 
in  several  cases. 

Pathology. — The  pathology  of  this  remarkable  disease  is  still  obscure.  Riy- 
naud  suggested  that  the  local  syncope  was  produced  by  a  vascular  spasm,  whid 
seems  likely.  The  asphyxia  is  dependent  upon  dilatation  of  the  capillaries  and 
small  veins,  probably  with  the  persistence  of  some  degree  of  spasm  of  the 
smaller  arteries.  There  are  two  totally  different  forms  of  congestion,  whidi 
may  be  shown  in  adjacent  fingers;  one  may  be  swollen,  of  a  vivid  red  color, 
extremely  hot,  the  capillaries  and  all  the  vessels  fully  distended,  and  the  ansmii 
produced  by  pressure  may  be  instantaneously  obliterated ;  the  adjacent  finger 
may  be  equally  swollen,  absolutely  cyanotic,  stone  cold,  and  the  anaemia  pro- 
duced by  pressure  takes  a  long  time  to  disappear.  In  the  latter  case  the 
arterioles  are  probably  still  in  a  condition  of  spasm.  Monro's  monograph  mij 
be  consulted  for  additional  details. 

Treatment. — In  many  cases  the  attacks  recur  for  years  uninfluenced  bj 
treatment.  Mild  attacks  require  no  treatment.  In  the  severer  forms  of  local 
asphyxia,  if  in  the  feet,  the  patient  should  be  kept  in  bed  with  the  legs  elevated. 
The  toes  should  be  wrapped  in  cotton-wool.  The  pain  is  often  very  intense 
and  may  require  morphia.  Carefully  applied,  systematic  massage  of  the  ex- 
tremities is  sometimes  of  benefit.  Galvanism  may  be  tried.  Barlow  adri^ 
immersing  the  affected  limb  in  ^alt  water  and  placing  one  electrode  over  the 
spine  and  the  other  in  the  water.  Nitroglycerin  has  been  warmly  recommaided 
by  Gates.  Gushing  has  introduced  a  plan  of  treatment  with  the  toomiqoet 
which  has  proved  very  successful  in  several  cases  in  my  wards.  The  elastic 
bandage,  or,  better,  one  of  his  pneumatic  tourniquets,  is  applied  to  an  extrem- 
ity tight  enough  to  shut  off  the  arterial  circulation  and  left  for  some  minutes. 
On  releasing  the  constriction  the  member  flushes  brightly,  owing  to  the  va*>- 
i  motor  relaxation.    The  application  in  cases  of  severe  spasm  may  have  to  be 

r|  repeated  at  frequent  intervals  before  the  vascular  constriction  in  the  affected 

;j  parts  will  be  overcome,  and  the  normal  temperature  and  color  return  in  them. 

I  n.    ERYTKBOMELALQIA  (Bed  Neuralgia). 

.1  Definition. — "  A  chronic  disease  in  which  a  part  or  parts — usually  one  or 

more  extremities — suffer  with  pain,  flushing,  and  local  fever,  made  far  worse 
if  the  parts  hang  down"  (Weir  Mitchell).    The  name  signifies  a  painful,  red 

♦i  extremity. 

j-  Symptoms. — In  1872  (Phila.  Med.  Times,  November  23d),  in  a  lecture  on 

certain  painful  affections  of  the  feet.  Weir  Mitchell  described  the  case  of  i 
sailor,  aged  forty,  who  after  an  African  fever  began  to  have  "  dull,  heavy  pains 
at  first  in  the  left  and  soon  after  in  the  right  foot.    There  was  no  swelling  it 

,;!  first.    When  at  rest  he  was  comfortable  and  the  feet  were  not  painfuL    After 

I  walking  the  feet  were  swollen.     They  scarcely  pitted  on  pressure,  but  weie 

purple  with  congestion ;  the  veins  were  everywhere  singularly  enlarged,  and 

•  the  arteries  were  throbbing  visibly.    The  whole  foot  was  said  to  be  aching  and 

i .  burning,  but  above  the  ankle  there  was  neither  swelling,  pain,  nor  flushing." 

}■ 
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As  the  weather  grew  cool  he  got  relief.  Nothing  seemed  to  benefit  him.  This 
brief  summary  of  MitchelFs  first  case  gives  an  accurate  clinical  picture  of  the 
disease.  His  second  communication,  On  a  Rare  Vaso-motor  Neurosis  of  the 
Extremities,  appeared  in  the  Am.  Jour,  of  the  Medical  Sciences  for  July,  1878, 
while  in  his  Clinical  Lessons  on  Nervous  Diseases,  1897,  will  be  found  addi- 
tional observations. 

The  disease  is  rare.  Host  states  that  there  are  only  about  40  instances  in 
the  literature.  The  feet  are  much  more  often  affected  than  the  hands.  The 
pain  may  be  of  the  most  atrocious  character.  It  is  usually,  but  not  always, 
relieved  by  cool  weather ;  in  one  of  my  cases  the  winter  aggravates  the  trouble. 
In  a  few  cases  (Eisner,  Dehio,  Bolleston)  the  affection  has  been  complicated 
with  Raynaud's  disease. 

Mitchell  speaks  of  it  as  a  "  painful  nerve-end  neuritis."  Dehio  suggests 
that  there  may  be  irritation  in  the  cells  of  the  ventral  horns  of  the  cord  at 
certain  levels.  Excision  of  the  nerves  passing  to  the  parts  has  been  followed 
by  relief.  In  one  of  MitchelFs  cases  gangrene  of  the  foot  followed  excision 
of  four  inches  of  the  musculo-cutaneous  nerve  and  stretching  of  the  posterior 
tibial.  Sclerosis  of  the  arteries  was  found.  Of  the  9  cases  in  which  the  local 
conditions  were  studied  anatomically,  the  only  constant  change  was  a  chronic 
endarteritis  (Batty  Shaw). 

UL    ANQIO-NEUBOTIO    (EDEMA, 

Deflnition. — ^An  affection  characterized  by  the  occurrence  of  local  oodema- 
tous  swellings,  more  or  less  limited  in  extent,  and  of  transient  duration. 
Severe  colic  is  sometimes  associated  with  the  outbreak.  There  is  a  marked 
hereditary  disposition  in  the  disease. 

Symptoms. — The  oedema  appears  suddenly  and  is  usually  circumscribed. 
It  may  appear  in  the  face ;  the  eyelid  is  a  common  situation ;  or  it  may  involve 
the  lips  or  cheek.  The  backs  of  the  hands,  the  legs,  or  the  throat  may  be 
attacked.  Usually  the  condition  is  transient,  associated  perhaps  with  slight 
gastro-intestinal  distress,  and  the  affection  is  of  little  moment.  There  may  be 
a  remarkable  periodicity  in  the  outbreak  of  the  oedema.  In  Matas'  case  this 
periodicity  was  very  striking ;  the  attack  came  on  every  day  at  eleven  or  twelve 
o'clock.  The  disease  may  be  hereditary  through  many  generations.  In  the 
family  whose  history  I  reported,  five  generations  had  been  affected,  including 
twenty-two  members.  The  swellings  appear  in  various  parts ;  only  rarely  are 
they  constant  in  one  locality.  The  hands,  face,  and  genitalia  are  the  parts 
most  frequently  affected.  Itching,  heat,  redness,  or  in  some  instances  urti- 
caria, may  precede  the  outbreak.  Sudden  oedema  of  the  larynx  may  prove 
fatal.  Two  members  of  the  family  just  referred  to  died  of  this  complication. 
In  one  member  of  this  family,  whom  I  saw  repeatedly  in  attacks,  the  swellings 
came  on  in  different  parts ;  for  example,  the  under  lip  would  be  swollen  to  such 
a  degree  that  the  mouth  could  not  be  opened.  The  hands  enlarge  suddenly, 
so  that  the  fingers  can  not  be  bent.  The  attacks  recur  every  three  or  four 
weeks.  Accompanying  them  are  usually  gastro-intestinal  attacks,  severe  colic, 
pain,  nausea,  and  sometimes  vomiting.  It  is  quite  possible  that  some  of  the 
cases  of  Leyden's  intermittent  vomiting  may  belong  to  this  group.  The  colic 
is  of  great  intensity  and  usually  requires  morphia.    Arthritis  apparently  does 
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not  occur.  Periodic  attacks  of  cardialgia  have  also  been  met  with  during  the 
outbreak  of  the  oedema.    Hemoglobinuria  has  occurred  in  several  cases. 

The  disease  has  affinities  with  urticaria,  the  giant  form  of  which  is  prob- 
ably the  same  disease.  There  is  a  form  of  severe  purpura,  often  with  urticariil 
manifestations,  which  is  also  associated  with  marked  gastro-intestinal  crises, 
and  it  is  interesting  to  note  that  Schlesinger'has  reported  a  case  in  which  t 
combination  of  erythromelalgia,  Raynaud's  disease,  and  acute  oedema  occurred. 
Quincke  regards  the  condition  as  a  vaso-motor  neurosis,  under  the  influoMie 
of  which  the  permeability  of  the  vessels  is  suddenly  increased.  Milroy,  of 
Omaha,  has  described  cases  of  hereditary  oedema,  twenty-two  individuds  in 
six  generations,  in  which  there  existed  from  birth  a  solid  oedema  of  one  or  of 
both  legs,  without  any  special  inconvenience  or  any  progressive  increase  of  the 
disease. 

Some  years  ago  I  described  a  remarkable  vaso-motor  neurosis  characteriied 
by  swelling  and  tumefaction  of  the  whole  arm  on  exertion.  My  patient  was  t 
man,  healthy  in  every  other  respect.  A  similar  case  has  be^n  observed  in 
Philadelphia ;  on  the  supposition  that  it  might  be  due  to  pressure,  the  axillarr 
vessels  were  exposed,  but  nothing  was  found. 

The  treatment  is  very  unsatisfactory.  In  the  cases  associated  with  anemia 
and  general  nervousness,  tonics,  particularly  large  doses  of  strychnia,  do  good; 
but  too  often  the  disease  resists  all  treatment.  I  have  seen  great  improvonent 
follow  the  prolonged  use  of  nitroglycerin. 

IV.    FAOIAIi    HEMTATROPHY, 

A  rare  affection  characterized  by  progressive  wasting  of  the  bones  and  soft 
tissues  of  one  side  of  the  face.  The  atrophy  starts  in  childhood,  but  in  a  f ev 
cases  has  not  come  on  until  adult  life.  Perhaps  after  a  trifling  injury  or  disease 
the  process  begins,  either  diffusely  or  more  commonly  at  one  spot  on  the  skin. 
It  gradually  spreads,  involving  the  fat,  then  the  bones,  more  particularly  the 
upper  jaw,  and  last  and  least  the  muscles.  The  wasting  is  sharply  limited  it 
the  middle  line,  and  the  appearance  of  the  patient  is  very  remarkable,  the  face 
looking  as  if  made  up  of  two  halves  from  different  persons.  There  is  usuallj 
change  in  the  color  of  the  skin  and  the  hair  falls.  Owing  to  the  wasting  <rf 
the  alveolar  processes  the  teeth  become  loose  and  ultimately  drop  out  The 
eye  on  the  affected  side  is  sunken,  owing  to  loss  of  orbital  fat.  There  is  usually 
hemiatrophy  of  the  tongue  on  the  same  side.  Disturbance  of  sensaticm  and 
muscle  twitching  may  precede  or  accompany  the  atrophy.  In  a  majoritj  of 
the  cases  the  atrophy  has  been  confined  to  one  side  of  the  face,  but  there  aie 
instances  on  record  in  which  the  disease  was  bilateral,  and  a  few  cases  in  whid 
there  were  areas  of  atrophy  on  the  back  and  on  the  arm  of  the  same  side. 
Of  the  autopsies,  MendeFs  alone  is  satisfactory.  There  was  the  terminil 
I  stage  of  an  interstitial  neuritis  in  all  the  branches  of  the  trigeminus,  from 

its  origin  to  the  periphery,  most  marked  in  the  superior  maxillary  branch. 

|;l;  The  disease  is  recognized  at  a  glance.     The  facial  asymmetry  associated 

with  congenital  wryneck  must  not  be  confounded  with  progressive  facial  hemi- 
atrophy. Other  conditions  to  be  distinguished  are :  Facial  atrophy  in  anterior 
polio-myelitis,  and  more  rarely  in  the  hemiplegia  of  infants  and  adults:  the 

t.'  atrophy  following  nuclear  lesions  and  sympathetic  nerve  paralysis;  icquirrf 

f: 
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facial  hemihypertrophy,  such  as  in  the  case  recorded  by  D.  W.  Montgomery, 
which  may  by  contrast  give  to  the  other  side  an  atrophic  appearance;  and, 
lastly,  scleroderma  (a  closely  related  affection),  if  confined  to  one  side  of  the 
face.  The  precise  nature  of  the  disease  is  still  doubtful,  but  it  is  a  suggestive 
fact  that  in  many  of  the  cases  the  atrophy  has  followed  the  acute  infections. 
It  is  incurable. 

V.    AOROMEQALY. 

Beflnition. — A  dystrophy  characterized  by  abnormal  processes  of  growth, 
chiefly  in  the  bones  of  the  face  and  extremities. 

The  term  was  introduced  by  Marie,  and  signifies  large  extremities. 

Etiology. — It  occurs  rather  more  frequently  in  women.  The  affection  usu- 
ally begins  about  the  twenty-fifth  year,  though  in  some  instances  as  late  as  the 
fortieth.  Rheumatism,  syphilis,  and  the  specific  fevers  have  preceded  the  de- 
velopment of  the  disease,  but  probably  have  no  special  connection  with  it.  In 
America  many  cases  have  now  been  reported. 

Symptoms. — In  a  well-marked  case  the  disease  presents  most  characteristic 
features.  The  hands  and  feet  are  greatly  enlarged,  but  are  not  deformed,  and 
can  be  used  freely.  The  h3rpertrophy  is  general,  involving  all  the  tissues,  and 
gives  a  curious  spade-like  character  to  the  hands.  The  lines  on  the  palms  are 
much  deepened.  The  wrists  may  be  enlarged,  but  the  arms  are  rarely  affected. 
The  feet  are  involved  like  the  hands  and  are  imiformly  enlarged.  The  big 
toe,  however,  may  be  much  larger  in  proportion.  The  nails  are  usually  broad 
and  large,  but  there  is  no  curving,  and  the  terminal  phalanges  are  not  bulbous. 
The  head  increases  in  volume,  but  not  as  much  in  proportion  as  the  face,  which 
becomes  much  elongated  and  enlarged  in  consequence  of  the  increase  in  the 
size  of  the  superior  and  inferior  maxillary  bones.  The  latter  in  particular 
increases  greatly  in  size,  and  often  projects  below  the  upper  jaw.  The  alveolar 
processes  are  widened  and  the  teeth  separated.  W.  W.  Graves  has  called  atten- 
tion to  the  value  of  the  lukenbildung  between  the  teeth  as  an  important  early 
sign.  The  soft  parts  also  increase  in  size,  and  the  nostrils  are  large  and  broad. 
The  eyelids  are  sometimes  greatly  thickened,  and  the  ears  enormously  hyper- 
trophied.  The  tongue  in  some  instances  becomes  greatly  enlarged.  Late  in 
the  disease  the  spine  may  be  affected  and  the  back  bowed — kyphosis.  The  bones 
of  the  thorax  may  slowly  and  progressively  enlarge.  With  this  gradual  increase 
in  size  the  skin  of  the  hands  and  face  may  appear  normal.  Sometimes  it  is 
slightly  altered  in  color,  coarse,  or  flabby,  but  it  has  not  the  dry,  harsh  appear- 
ance of  the  skin  in  myxoedema.  The  muscles  are  sometimes  wasted.  Changes 
in  the  thyroid  have  been  found,  but  are  not  constant.  The  gland  has  been 
normal  in  some,  atrophied  in  others,  and  in  a  third  group  of  cases  enlarged. 
Erb,  who  has  made  an  elaborate  study  of  the  disease,  has  noticed  an  area  of 
dulness  over  the  manubrium  stemi,  which  he  thought  possibly  due  to  the  per- 
sistence or  enlargement  of  the  thymus.  Headache  is  not  uncommon.  Somno- 
lence has  been  noted  in  many  cases.  Menstrual  disturbance  may  occur  early, 
and  there  may  be  suppression.  Ocular  symptoms  are  common.  Hertel  has 
analyzed  175  recorded  cases,  92  of  which  presented  eye  complications.  In 
three-fourths  of  these  the  optic  nerves  were  affected — usually  atrophy,  rarely 
neuritis.  Bitemporal  hemianopia  is  often  an  early  sign.  The  disease  may 
persist  for  fifteen,  twenty,  or  more  years. 
71 
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Pathological  Anatomy. — ^There  are  ^62  cases  on  record  with  77  autopsies, 
in  only  4  of  which  the  pituitary  gland  was  not  involved  (Woods-Hutchingon, 
April,  1902).  In  24  cases  in  which  it  was  examined  the  thyroid  was  nomuJ 
in  5,  h3rpertrophied  in  12;  the  thymus  in  17  examined  was  absent  in  7, 
hypertrophied  in  3,  and  persistent  in  7  (Furnival).  In  Osborne's  case  the 
heart  was  enormous,  weighing  2  pounds  9  ounces. 

Owing  to  the  remarkable  changes  in  the  pituitary  gland  in  acromegaly,  it 
has  been  suggested  that  the  disease  is  a  nutritional  disturbance  analogous  to 
myxoedema,  and  caused  directly  by  disturbance  in  the  function  of  this  organ. 
The  evidence  from  comparative  anatomy  and  embryology  shows  that  the  pitui- 
tary body  is  a  very  "  complex  organ,  consisting  of  an  anterior  secreting  glandu- 
lar organ ;  a  water-vascular  duct ;  a  posterior,  sensitive,  nervous  lobe,  of  which 
the  last  two — namely,  the  duct  and  the  nervous  lobe — were  morphologically 
well  developed  and  functioned  in  ancestral  vertebrates,  but  have  become  oblit- 
erated and  atrophied  in  structure  and  function  forever  above  larval  acraniates " 
(Andriezen,  British  Medical  Journal,  1894,  i).  The  pituitary  body  continues 
active,  but  the  duct  is  obliterated  '^and  the  gland  changed  into  a  ductless 
gland ;  the  secretion  becomes  an  ^  internal  secretion,' "  which  is  absorbed  by  the 
Ijrmphatics.  The  extraordinary  frequency  with  which  the  pituitary  is  invoked 
in  this  disease  lends  weight  to  the  view  that  it  is,  in  the  words  of  Woods 
Hutchinson,  the  growth  centre,  or  at  any  rate  the  proportion  regulator  of 
the  skeleton. 

It  has  been  suggested  by  Massalongo  and  others  that  gigantism  and  acro- 
megaly are  one  and  the  same  disease,  both  due  to  the  superfunction  of  the 
pituitary  gland.  Certain  persons  exhibited  as  giants,  or  who  have  been  "  strong 
men  "  and  wrestlers,  have  become  acromegalic,  and  the  skulls  of  some  notable 
giants  show  enormous  enlargement  of  the  sella  turcica. 

There  is  a  congenital  progressive  hypertrophy  of  one  extremity  or  of  t 
part  of  it,  or  of  one  side  of  the  body, — the  so-called  giant  growth,  which  does 
not  appear  to  have  any  connection  with  acromegaly. 

Treatment. — The  treatment  does  not  appear  to  have  any  influence  upon 
the  progress  of  the  disease.  The  thyroid  extract  has  been  tried  in  many  ca,-^. 
without,  so  far  as  my  personal  experience  goes,  any  benefit  Extract  of  the 
pituitary  gland  has  also  been  used.  The  lung  extract  has  been  employed  in 
some  cases  of  pulmonary  osteo-arthropathy.  In  a  case  of  Caton's,  of  Liverpool, 
an  unsuccessful  attempt  was  made  to  extirpate  the  pituitary  body. 

Osteitis  Deformans  {Pagefs  Disease). 

Definition. — A  disease  characterized  by  "enlargement  and  forward  pro- 
jection of  the  head,  dorso-cervical  kyphosis,  prominence  of  the  clavicles,  spread- 
ing of  the  base  of  the  thorax,  a  diamond-shaped  abdomen,  crossed  by  a  deep 
sulcus,  a  relative  increase  in  the  width  of  the  hips,  and  an  outward  and  forward 
bowing  of  the  legs." 

It  is  a  rare  disease.  I  have  seen  only  4  cases — 1  in  Philadelphia,  which 
is  figurtni  in  Ashhurst's  Surgery,  and  3  in  Baltimore.  Of  these,  one  is  un- 
reported; the  others  I  saw  with  Watson  (who  has  recorded  the  case,  Johns 
Hopkins  Hospital  Bulletin,  1898)  and  with  A.  D.  Atkinson.  Careful  studies 
have  been  made  recently  by  J.  C.  Wilson,  by  Biting,  and  by  Packard,  Steeb^ 
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aBd  Kirkbride,  from  whost^  recent  exhaiLstive  paper  (Am,  Joan,  1891)  I  have 
tdken  the  delinition.  About  07  typical  cases  are  on  record:  41  males,  24 
females,  and  in  2  the  sex  was  not  given.  In  49  cases  the  Inmes  of  the  skull 
were  involved,  in  47  both  tihiie,  in  4U  the  feuiiir,  and  in  31  the  spine.  These 
figures  from  Packard's  paper  give  the  relative  frec^uency  with  which  the  bones 
are  attacked.  The  shortening  of  the  stature  h  remarkable;  in  Watson's  patient 
the  heiglit  at  forty-two  was  5  feet  11  ij  inclies,  and  at  sixty- two  it  was  5  fec^t  2  J 
inches.     The  head  hail  increased  3j^  inches. 

Etiology. — The  etiology  of  the  disease  is  unknown;  it  is  possibly  alHcHl  to 
hut  not  i(bjntieal  with  ostoo-inalacia,  fragilitas  ossium,  and  acromegaly.  There 
IB  a  curious  relationship  between  osteitis  deforiimns  and  malignant  tumors, 
of  which  a  certain  number  of  the  patients  have  died. 

The  bone  strocture  shows  a  mixture  of  rarefying  osteitis,  with  large  and 
lar  Haversian  canals,  and  of  a  formative  osteitis,  with  certain  Haversian 
Is  narrowed  and  lamella^  of  recent  formation. 

Diagnosis,— The  diagnosis  is  readily  nmde.  The  features  given  in  the  defi- 
ition  make  up  a  most  typical  picture.  As  ilarie  states,  in  Paget's  disease  the 
face  i»  triangular  with  the  base  upward ;  in  acromegaly  it  is  ovoid  or  egg-shapt^l 
with  the  large  end  downward ;  while  in  myx  oedema  it  is  round  and  full -moon- 
shaped.    Treatment  seems  to  be  of  no  avail. 


Hypertrophic  Pulmonary  ARTiiitopATiiY. 

Marie  has  given  the  name  hypertrophic  pulmonary  osieO'arihropaihtj  to  a 
remarkable  disorder,  first  recognized  by  Baoibergcr,  characterized  by  enlarge- 

Bnent  of  the  hands  and  fei't,  and  of  the  ends  of  the  long  bones,  chiefly  of  the 
ower  three-fourths  of  the  forearm  and  legs,  ITnlikc  acromegaly,  the  lK>nes  of 
the  skull  and  of  tlie  face  are  not  involved.  The  terminal  phalanges  are  much 
ilarged  and  show  both  transverse  and  longitudinal  eurvee;  the  nails,  too,  are 
irge  and  umeh  curved  over  the  ends  of  the  phalanges.  Scoliosis  and  kyphosis 
rarely  seen.  The  disease  is  very  chronic,  and  in  nearly  all  cases  has  been 
[»iated  with  some  long-standing  affect  ion  of  the  bronchi,  lungs,  or  pleura 
(hence  the  name  pulmonart/  oslea-arlhropathtf),  of  which  sarcoma,  chronic 
ironchitis,  chronic  tuberculosis,  and  empyema  have  l>etm  the  most  frB|uent. 
There  are  several  instances  in  which  the  affection  has  developed  in  the  subjects 
of  sv]3hilis.  It  occurs  usoally  in  adults  and  in  the  male  sex.  Thayer  has  vo- 
ported  4  cases  from  my  clinic  and  has  collected  55  typical  cases  from  the 
iterature.  Forty-three  showed  preceding  pulmonary  affection;  of  the  remain- 
3  followed  syphilis,  3  heart-disease,  2  chronic  diarrhoea,  1  spinal  caries, 
id  3  unknown  causes. 

The  essential  pathology  of  the  disease  is  very  obscure.    Marie  suggests  that 

toxines  of  the  pulmonary  disease  are  absorl)t*d  into  the  circulation  and 

bxereise  an  irritant  action  on  the  bony  and  articular  structures,  causing  an 

ifving  periostitis,     Thorburn  thinks  that  it  is  a  chronic  tuberculous  affec- 

of  a  large  number  of  bones  and  joints  of  a  benign  type. 


Leontiasis  Ossea, 

In   a   n^markahle   condition  known  as  lrfiniin.^1^  oasra,  there  is  liyperos- 
»ais  of  tlie  bones  of  the  cranium,  and  sometimes  those  of  the  face.     TVi.^ 
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description  is  largely  based  upon  the  skulls  in  museums^  but  Allen  Starr  bis 
recently  reported  an  instance  in  a  woman,  who  presented  a  slowly  progressing 
increase  in  the  size  of  the  head,  face,  and  neck,  the  hard  and  soft  tissues  both 
being  affected.  He  has  applied  to  the  condition  the  term  megalo-cepkalii, 
Putnam  states  that  the  disease  begins  in  early  life,  often  as  a  result  of  injury. 
'There  may  be  osteophytic  growths  from  the  outer  or  inner  tables,  which  in  the 
latter  situation  may  give  the  symptoms  of  tumor. 

Osteogenesis  Imperfecta  (Fragilitas  Ossium). 

This  is  a  systemic  disease  of  the  foetus  in  which  the  normal  osseous  develop- 
ment does  not  occur.  At  birth  there  is  marked  fragility  of  all  the  bones.  Th»c 
may  have  been  intra-uterine  fractures  which  have  united  and  show  large  ctl- 
luses.  The  extremities  are  often  bent  and  deformed.  The  main  features  ire 
defective  development  of  the  cranium  and  fragility  of  all  the  bones.  It  ww 
thought  that  death  always  occurred,  but  Nathan  has  shown  that  some  of  the 
patients  survive  and  that  the  bones  become  firmer  as  the  child  grows  older. 
Treatment  consists  in  using  every  protection  against  injury.  Fractures  usoilly 
unite  readily. 

Achondroplasia  (Chondrodystrophia  Foeialis). 

Achondroplasic  dwarfs  are  easily  recognized.  They  are  well  nourished  mi 
strong,  and  of  average  intelligence.  Their  height  varies  from  3  to  4  feet;  to 
head  and  trunk  are  of  about  normal  size,  but  the  extremities  are  very  short  to 
fingers,  when  the  arms  are  at  the  sides,  reaching  little  below  the  crest  of 
f  Jl  I  the  ilium.    The  important  point  in  diagnosis  is  that  in  the  shortness  of  to 

limbs  it  is  the  proximal  segments  which  are  specially  involved,  the  humerw 
and  femur  being  even  shorter  than  the  ulna  and  tibia  (rhizomelia).  The  limba 
are  considerably  bent,  but  this  is  more  an  exaggeration  of  normal  curves  asd 
abnormalities  in  the  joints  than  pathological  curves,  as  in  rickets.  The  feataie 
of  rickets  are  absent.  The  hand  is  short,  and  has  a  trident  shape,  since  to 
fingers,  which  are  of  almost  equal  length,  often  diverge  somewhat.  The  root 
of  the  nose  is  depressed,  the  back  flat,  and  the  lumbar  lordosis  abnormally  deep, 
owing  to  a  tilting  forward  of  the  sacrum.  The  scapulae  are  short,  the  fibuk 
longer  than  the  tibiae,  and  the  pelvis  is  contracted ;  hence  the  number  of  these 
cases  reported  by  obstetricians.  Heredity  plays  little  part  (Marie,  Pres* 
Med.,  1900). 

Pathologically  it  is  a  dystrophy  of  the  epiphysical  cartilages.  The  cartilage 
cells  are  irregularly  scattered,  and  the  ground  substance  is  invaded  by  con- 
nective tissue  from  the  periosteum,  which  seems  to  send  in  a  band  of  titfoe 
across  the  end  of  the  diaphysis,  thus  preventing  its  increase  in  length,  ^ 
causing  premature  union  of  epiphysis  and  diaphysis.  The  development  of  to 
bones  with  a  membranous  matrix  seems  normal.  The  etiology  of  the  disc«* 
is  unkno\vTi.  Virchow  described  it  as  foetal  cretinism,  others  as  foetal  ricketf 
which  has  run  its  course  before  birth.  But  it  is  certainly  not  always  a  pw^Jt 
foetal  disease,  for  it  can  continue  its  development  during  infancy,  and  we  hiw 
had  one  case  under  observation  which  would  tend  to  show  that  it  could  ewa 
begin  after  birth.  Most  of  the  cases,  however,  die  either  before  birth  or  ii 
early  infancy. 


J.: 
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VL     SOLEBODEBMA* 

Deflnition. — A  condition  of  localized  or  diffuse  induration  of  the  skin. 

Lewin  and  Heller  (Die  Sclerodermic,  Berlin,  1895)  have  recently  collected 
from  the  literature  508  cases. 

Two  forms  are  recognized:  the  circumscribed,  which  corresponds  to  the 
keloid  of  Addison,  and  to  morphoea ;  and  the  diffuse,  in  which  large  areas  are 
involved. 

The  disease  affects  females  more  frequently  than  males.  The  cases  occur 
most  commonly  at  the  middle  period  of  life.  The  sclerema  neonatorum  is  a 
different  affection,  not  to  be  confounded  with  it.  The  disease  is  more  common 
in  the  United  States  than  statistics  indicate.  I  have  had  20  cases  under  obser- 
vation in  the  past  fifteen  years. 

In  the  circumscribed  form  there  are  patches,  ranging  from  a  few  centime- 
tres in  diameter  to  the  size  of  the  hand  or  larger,  in  which  the  skin  has  a 
waxy  or  dead-white  appearance,  and  to  the  touch  is  brawny,  hard,  and  inelastic. 
Sometimes  there  is  a  preliminary  hyperaemia  of  the  skin,  and  subsequently 
there  are  changes  in  color,  either  areas  of  pigmentation  or  of  complete  atrophy 
of  the  pigment — leucoderma.  The  sensory  changes  are  rarely  marked.  The 
secretion  of  sweat  is  diminished  or  entirely  abolished.  The  disease  is  more 
common  in  women  than  in  men,  and  is  situated  most  frequently  about  the 
breasts  and  neck,  sometimes  in  the  course  of  the  nerves.  The  patches  may 
develop  with  great  rapidity,  and  may  persist  for  months  or  years;  sometimes 
they  disappear  in  a  few  weeks. 

The  diffuse  form,  though  less  common,  is  more  serious.  It  develops  first 
in  the  extremities  or  in  the  face,  and  the  patient  notices  that  the  skin  is 
unusually  hard  and  firm,  or  that  there  is  a  sense  of  stiffness  or  tension  in 
making  accustomed  movements.  Gradually  a  diffuse,  brawny  induration  de- 
velops and  the  skin  becomes  firm  and  hard,  and  so  united  to  the  subcutaneous 
tissues  that  it  can  not  be  picked  up  or  pinched.  The  skin  may  look  natural, 
but  more  commonly  is  glossy,  drier  than  normal,  and  unusually  smooth.  With 
reference  to  the  localization,  in  66  observations  the  disease  was  universal ;  in 
203,  regions  of  the  trunk  were  affected;  in  193,  parts  of  the  head  or  face; 
in  287,  portions  of  one  or  other  of  the  upper  extremities ;  and  in  122,  portions 
of  the  lower  extremities.  In  80  cases  there  were  disturbances  of  sensation. 
The  disease  may  gradually  extend  and  involve  the  skin  of  an  entire  limb. 
When  universal,  the  face  is  expressionless,  the  lips  can  not  be  moved,  mastica- 
tion is  hindered,  and  it  may  become  extremely  difficult  to  feed  the  patient. 
The  hands  become  fixed  and  the  fingers  immobile,  on  account  of  the  extreme 
induration  of  the  skin  over  the  joints.  Remarkable  vaso-motor  disturbances 
are  common,  as  extreme  cyanosis  of  the  hands  and  legs.  In  one  of  my  cases 
tachycardia  was  present.  The  disease  is  chronic,  lasting  for  months  or  years. 
There  are  instances  on  record  of  its  persistence  for  more  than  twenty  years. 
Recovery  may  occur,  or  the  disease  may  be  arrested.  One  of  my  patients, 
with  extensive  involvement  of  the  face,  ears,  and  hands,  is  now,  ten  years 
after  the  onset,  very  much  better;  the  skin  of  the  face  is  supple  and  the  hands 
are  much  less  indurated.  The  patients  are  apt  to  succumb  to  pulmonary 
complaints  or  to  nephritis.     Rheumatic  troubles  have  been  noticed  in  some 
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instances;  in  others,  endocarditis.  Raynaud's  disease  may  be  associated  with 
it,  as  in  2  cases  described  by  Stephen  Mackenzie.  I  have  seen  an  instance  of 
the  diffuse  form  in  which  the  primary  symptoms  were  those  of  local  asphyxia 
of  the  fingers,  and  in  which,  with  extensive  scleroderma  of  the  arms  aod 
hands  and  face,  there  were  cyanosis  and  swelling  of  the  skin  of  the  feet 
without  any  brawny  induration.  The  pigmentation  of  the  skin  may  be  as 
deep  as  in  Addison's  disease,  for  which  cases  have  been  mistaken ;  scleroderma 
may  occur  as  a  complication  of  exophthalmic  goitre. 

The  remarkable  dystrophy  known  as  sclerodactylie  belongs  to  this  disorder. 
There  are  symmetrical  involvements  of  the  fingers,  which  become  deformed, 
shortened,  and  atrophied ;  the  skin  becomes  thickened,  of  a  waxy  color,  and  is 
sometimes  pigmented.  Bullae  and  ulcerations  have  been  met  with  in  some  in- 
stances, and  a  great  deformity  of  the  nails.  The  disease  has  usually  followed 
exposure,  and  the  patients  are  much  worse  during  the  winter,  and  are  curiouslj 
sensitive  to  cold.  There  may  be  changes  in  the  skin  of  the  feet,  but  the  de- 
formity similar  to  that  which  occurs  in  the  hand  has  not  been  noted.  Some 
of  the  cases  present  in  addition  diffuse  sclerodermatous  changes  of  the  skin 
of  other  parts.  In  Lewin  and  Heller's  monograph  there  are  35  eases  of  isolated 
sclerodactylism,  and  106  cases  in  which  it  was  combined  with  scleroderma. 

The  pathology  of  the  disease  is  imknown.  It  is  usually  regarded  as  a 
tropho-neurosis,  probably  dependent  upon  changes  in  the  arteries  of  the  skin 
leading  to  connective-tissue  overgrowth.  The  thjrroid  has  been  found  atro- 
phied. 

Treatment. — The  patients  require  to  be  warmly  clad  and  to  be  guarded 
against  exposure,  as  they  are  particularly  sensitive  to  changes  in  the  weather. 
Warm  baths  followed  by  frictions  with  oil  should  be  systematically  used.  I  hare 
tried  the  thyroid  feeding  thoroughly  in  the  diffuse  form.  In  one  case  the  disea.« 
appears  to  be  arrested ;  the  patient  has  taken  the  extract  for  nearly  seven  year?. 
In  a  second  case,  after  a  year  the  face  became  softer,  and  there  has  been  per- 
manent improvement.  In  a  case  of  quite  extensive  localized  scleroderma,  the 
patches  became  softer  and  the  pigmentation  much  less  intense.  Salol  in  lo- 
grain  doses  three  times  a  day  is  stated  to  have  been  successful  in  several  casesw 

AiNHUM. 


Here  a  brief  reference  may  be  made  to  the  remarkable  trophic  lesion  de- 
scribed by  Da  Silva  Lima,  which  is  met  with  in  negroes  in  Brazil,  Africa,  India, 
It  I  and  occasionally  in  the  Southern  States.    It  is  confined  to  the  toes,  usually  the 

(  little  toe,  and  begins  as  a  furrow  on  the  line  of  the  digito-plantar  fold.    Thi? 

;  j  gradually  deepens,  the  end  of  the  toe  enlarges,  and,  usually  without  inflam- 

1 1;  V  mation  or  pain,  the  toe  falls  off.    The  process  may  last  some  years.    Cases  hate 

'  been  reported  in  America  by  llornaday,  Pittman,  F.  J.  Shepherd,  and  Mor- 

rison. 


I!: 
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I,     MYOSITIS. 

BefinitloE. — Inflammation  of  the  volimtary  musclos. 

A  primary  nimsitk  occurs  us  an  arutc,  subacute,  or  chronic  affection.  It  is 
seen  in  two  fonns^ — the  siipinirative  and  non-suppurative.  The  former  variety, 
known  as  infectious  myositis,  is  especially  frequent  in  Japan,  where,  according 
to  Miyake^  some  250  causes  have  been  reported ;  but  he  claims  that  some  of  these 
examples  belong  to  other  affections,  Miyake  personally  saw  33  cases  in  Japian 
during  twenty-one  months'  practice,  and  took  cultures  from  all  but  one  of 
them.  In  2  cases  the  results  were  negative,  but  in  *^7  a  pure  culture  of  the 
staphylococcus  pyogenes  aureus  was  obtained,  while  in  another  the  streptococ- 
cus and  in  2  more  the  albus  with  the  aureus  was  grown.  The  malady  may 
involve  one  or  many  muscles,  and  is  usually  sudden  in  its  onset.  There  is  also 
lligh  fever  and  marked  prostration.  Subsequently  abscesses  occur  in  the  in- 
durated muscles,  and  pya?mia  may  ensue  if  the  implicated  muscles  are  not 
tlioroughly  evacuated.  Of  the  second  form  a  numl>er  of  characteristic  cases 
have  been  described  of  late  years  under  the  term  dermato-myositis.  There  have 
been  two  examples  of  this  disease  at  the  Johns  Hopkins  Hospital  The  muscle 
inflammation  is  here  multiple,  and  is  associated  with  tedcma  and  a  dermatitis. 
The  case  of  E.  Wagner  may  be  taken  as  a  typical  example.  A  tuberculous  but 
well-built  woman  entered  the  hospital,  complaining  of  stiffness  in  the  shoul- 
ders and  a  slight  «dema  of  the  back  of  the  hands  and  forearms.  There  was 
panesthesia,  the  arms  became  swollen,  the  skin  tense,  and  the  muscles  felt 
doughy.  Gradually  the  thighs  became  affected.  The  disease  lasted  al>out  three 
months.  The  post  morteui  showed  slight  pulmonary  tuberculosis;  all  the 
muscles  except  the  glutei,  the  calf,  and  abdominal  muscles  were  stiif  and  finn, 
but  fragile,  and  there  were  serous  infiltration,  great  proliferation  of  the  inter- 
stitial tissue,  and  fatty  degeneration.  Similar  cases  have  been  reported  by 
TTnverricht,  Hepp,  Jacoby,  of  New  York,  and  others.  In  the  case  reported 
by  Jacohy  the  muscles  were  firm,  liard,  and  tender,  aud  there  was  slight  tedema 
of  the  skin.  The  cases  usually  last  from  one  to  three  months,  though  there 
are  instances  in  which  it  has  l>een  longer.  The  swelling  and  tenderness  of  the 
muscles!,  the  cpilema,  and  the  pain  naturally  suggest  trichinosis,  and  indeed 
ITcpp  speaks  of  it  as  a  pseudo-iriehinosis.  The  nature  of  the  disease  is  un- 
known. One  of  Scnator^s  cases  presented  marked  disorders  of  sensation  and 
has  been  named  neuro-myositis.  Wagner  suggests  that  some  of  these  cases 
were  examples  of  acute  progressive  muscular  atrophy.     The  differentiatkv^ 

im 
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from  trichinosis  is  possible  only  by  removing  a  portion  of  the  muscle.  It  has 
not  yet  been  determined  whether  the  eosinophilia  described  by  Brown  is 
peculiar  to  the  trichinosis  myositis.  Still  another  variety  has  been  desscribed 
which  differs  from  dermato-myositis  chiefly  in  the  presence  of  a  greater  or  les:! 
amount  of  interstitial  haemorrhages  between  the  muscle  fibres  and  in  the  p^e^- 
ence  of  circulatory  symptoms  caused  by  the  implication  of  the  cardiac  muscle. 
It  is  known  as  polymyositis  haemorrhagica.    About  12  cases  have  been  reported. 

Myositis  Ossificans  Progressiva. 

Of  this  rare  and  remarkable  affection  78  cases  have  been  recorded  (I>e 
Witt).  The  process  begins  within  the  neck  or  back,  usually  with  swelling 
of  the  affected  muscles,  redness  of  the  skin,  and  slight  fever.  After  subsiding 
an  induration  remains,  which  becomes  progressively  harder  as  the  transforma- 
tion into  bone  takes  place.  The  disease  is  very  chronic,  and  ultimately  may 
involve  a  majority  of  the  skeletal  muscles.  Nothing  is  known  of  the  etiolog} ; 
the  condition  has  often  been  associated  with  malformations. 

n.    MYOTONIA   (Thomsen's  Disease).  ' 

Definition. — An  infection  characterized  by  tonic  cramp  of  the  muscles  on 
attempting  voluntary  movements.     The  disease  received  its  name  from  the 
;!  physician  who  first  described  it,  in  whose  family  it  has  existed  for  five  gen- 

•  orations. 

I  While  the  disease  is  in  a  majority  of  cases  hereditary,  hence  the  name  myo- 

tonia congenita,  there  are  other  forms  of  spasm  very  similar  which  may  be 
acquired,  and  others  still  which  are  quite  transitory. 
It  Etiology. — AH  the  typical  cases  have  occurred  in  family  groups;  a  iev 

ill  f  isolated  instances  have  been  described  in  which  similar  symptoms  have  heen 

present.    Males  are  much  more  frequently  affected  than  females.    In  102  n?- 
corded  cases,  91  were  males  and  only  11  females  (Hans  Koch).    The  disea* 
'I  is  rare  in  America  and  in  England;  it  seems  more  common  in  Germany  and 

in  Scandinavia. 
.  Symptoms. — The  disease  comes  on  in  childhood.     It  is  noticed  that  on 
•i  account  of  the  stiffness  the  children  are  not  able  to  take  part  in  ordinirr 

games.     The  peculiarity  is  noticed  only  during  voluntary  movements.    The 
'  ■;  contraction  which  the  patient  wills  is  slowly  accomplished;  the  relaxation 

which  the  patient  wills  is  also  slow.  The  contraction  often  persists  for  a  Utile 
time  after  he  has  dropped  an  object  which  he  has  picked  up.  In  walking,  the 
start  is  difficult;  one  leg  is  put  forward  slowly,  it  halts  from  stiffness  fori 
second  or  two,  and  then  after  a  few  steps  the  legs  become  limber  and  he  walk? 
without  any  difficulty.  The  muscles  of  the  arms  and  legs  are  those  usually 
|.j  '  implicated;  rarely  the  facial,  ocular,  or  lar}Tigeal  muscles.     Emotion  and  wlii 

I  aggravate  the  condition.     In  some  instances  there  is  mental  weakness.    Th( 

sensation  and  the  reflexes  are  normal.  G.  M.  Hammond  has  reported  thrvt 
remarkable  cases  in  one  family,  in  which  the  disease  began  at  the  eighth  year 
and  was  confined  entirely  to  the  arms.  It  was  accompanied  with  some  slight 
mental  feebleness.  The  condition  of  the  muscles  is  interesting.  The  pati«it5 
appear  and  are  muscular,  and  thQr^  i^  somqtim^s  a  definite  hypertrophy  of  ik 
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muscles.  The  force  h  scarcely  proportionate  to  the  size.  Erb  has  described 
a  characteristic  reaction  of  the  nerve  and  muscle  to  the  electrical  currents — 
the  so-called  myotonic  reaction,  the  chief  featnrc  of  which  is  that  normally 
the  contractions  caused  by  either  current  attain  their  maxhnum  slowly  and 
rela^  slowly,  and  vermicular,  wave-like  contractions  pasa  from  the  cathode  to 
the  anode. 

The  disease  is  incurable,  but  it  may  be  arrested  temporarily.  The  nature 
of  the  affection  is  unknown*  In  the  only  autopsy  made  Dejerine  and  Sottas 
have  found  hypertrophy  of  the  primitive  fibres  with  multiplication  of  the 
nuclei  of  all  the  muscles,  including  the  diaphragm,  but  not  the  heart.  The 
fipinal  cord  and  the  nerves  w^ere  intact.  From  Jacoby's  latest  studies  it  is 
doubtful  whether  these  changes  in  the  muscles  are  in  any  way  characteristic 
or  peculiar  to  the  disease.  J,  Koch,  however,  has  found,  in  addition  to  the 
muscle  hypertrophy,  degenerative  and  regenerative  changes  present,  which  he 
considers  sufficient  to  account  for  the  myotonic  disorder.  Karpinsky  and  von 
Bechterew,  from  careful  urinary  examinations,  regard  the  affection  as  due  to 
an  auto-intoxication  of  the  muscle  tissue,  caused  by  some  faolty  metabolism. 
No  treatment  for  the  condition  is  known. 


km.    PAEAMYOCIiOHUS    MULTIPLEX    (Myoclonia). 
An  affection,  described  hy  Friedreich,  characterized  by  clonic  contractions, 
chiefly  of  the  muscles  of  the  extremities,  occurring  either  constantly  or  in 
paroxysms. 

■  Tlie  cases  have  been  chiefly  in  males,  and  the  disease  has  followed  emo- 

■  tional  disturbance,  fright,  or  straining.  The  contractions  are  usually  bilateral 
and  may  vary  from  fifty  to  one  hundred  and  fifty  in  the  minute.  Occa,sioiuifly 
tonic  spasms  occur.  They  are  not  accompaniixl  by  any  itensory  disturbances. 
In  the  intervals  between  the  attacks  there  may  be  tremors  of  the  muscles.  In 
the  severe  spasms  the  movements  may  be  \evy  violent ;  the  body  is  tossed  about, 
and  it  is  sometimes  difficult  to  keep  the  patient  in  IkhI.  Gucci  has  descrihetl 
a  family  in  which  the  affection  luis  occurred  in  three  generations. 

Weiss  has  also  noted  heredity  in  four  generations.  According  to  this 
author  the  essential  symptoms  are  continuous  or  paroxysmal  contract K»ns, 
usually  symmetrical  and  rhythmical,  of  musclea  otherwise  normal,  which  cease 
during  sleep.  There  are  neither  psychical  nor  sensory  disturbances.  The  con- 
dition is  most  common  in  young  males,  and  is  unatTecti?d  by  treatment.  Ray- 
mond groups  tliis  disease  with  fibrillary  tremors,  electric  chorea  (Henoch),  tic 
non  douloureux  of  the  face,  and  the  convulsive  tic,  imder  the  name  of  nnjo- 
elonies,  believing  that  it  is  only  one  link  in  a  chain  of  pathoh>gical  manifesta- 
tions in  the  degenerate.  Dana,  in  1903,  divided  the  myoclonias  inta  five 
groups.  In  the  first  he  placed  paramyoclonus  multiplex,  and  considered  the 
nameii  of  four  somewhat  similar  affections  as  synonyms  of  the  same. 

IV,     MYASTHEHIA   GRAVIS. 
(Asthenic  Bulbar  FaralyBis;  Brb-Ooldflam's  Symptom-Complex.) 

Some  sixty  cases  have  been  analyzed  by  Harry  Campljcll  and  Edwin  Bram- 
well   (Brain,  1900).     The  etiolog}*  is  unknown.     Young  persons  are  clvle^'^ 
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affected.  The  muscles  innervated  by  the  bulb  are  first  affected — ^those  of  the 
eyes^  the  face,  of  mastication,  and  of  the  neck.  All  the  voluntary  muscles 
may  become  involved.  After  rest  the  power  is  recovered.  In  severe  cases 
paralysis  may  persist.  The  myasthenic  reaction  of  Jolly  is  the  rapid  exhau*- 
tion  of  the  muscles,  by  faradism,  not  by  galvanism.  There  are  marked  remis- 
sions and  fluctuations  in  the  severity  of  the  symptoms. 

Examination  of  the  nervous  system  has  revealed  no  abnormality.  Weigert 
found  a  thymus  tumor  with  metastatic  growths  in  the  muscles.  Hun,  Bloomer, 
and  Streeter  have  described  an  infiltration  of  the  muscles  and  of  the  thymus 
gland  with  lymphoid  cells  and  a  proliferation  of  the  glandular  elements  of  the 
thymus.    More  recently  R.  Link  has  recorded  similar  findings. 

The  diagnosis  is  easy — from  the  ptosis,  the  facial  expression,  the  nasal 
speech,  the  rapid  fatigue  of  the  muscles,  the  myasthenic  reaction,  the  absence 
of  atrophy,  tremors,  etc.,  and  the  remarkable  variations  in  the  intensity  of  the 
symptoms.  Of  the  60  cases,  23  ended  fatally.  The  patient  may  live  many 
years;  recovery  may  take  place.  Best,  strychnia  in  full  doses,  massage, 
alternate  courses  of  iodide  of  potassium  and  mercury  may  be  tried. 


INDEX 


Abana.  1000.  1090, 

Alwloiiiinnl  tyr«huMt  -^7, 

AlKlucvrm  nerve  («ee  Sixth  Np.hvr),  1015. 
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Amnc*<ia  verbal  ia,  060, 
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AiuBmuii  TIS;  boihrjofsephaluji.  30;  in  ankyloetomla- 
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Rpinal  cord.  034;  aplenie.  702;  toxic.  731. 

Anapmic  murmura  (nee  H<«Mic  Murmubs). 

Anirmic  neeraiiia,  823. 

AnDPfltheaia,  dolorosa,  939;  in  hff-matomyelia,  936; 
in  hemiplegia,  973;  in  hysteria.  10841;  in  leprtwy, 
362;  in  lfKJomot4j'ratajua,891;  inMorv'aD'«diaeaae, 
944;  paralysia.  100.');  pneumonia.  18.^;  in  railway 
Hpine.  1097;  in  unilateral  le^ionn  of  tbe  curd,  033. 

Analgesia  in  hyat«ria.  1080;  in  Morvan'i  diaaftaef 
944;  in  syrinxo-myQlia,  943. 

AnarthruL,  960. 

Anaaorea  (mo  DttOPBY>. 

Anchmeromyia  Ititeola,  56. 

Aneurism.  853;  arteKo'Venaua,  B54.  865;  cirvoid, 
853;  conKcnitai.  866;  cyliDdrical.  853;  dijMeetitiK. 
854;  embolic.  854;  fnlw.  854;  fusiform.  B63; 
mywjtict  854;  of  tin*  alHlottimal  aortA,  863;  of 
the  branches  of  the  abdijmina]  aorta,  865;  of  the 
wrebral  artericjt,  t>82;  uf  the  c«»liac  axis,  8 AS;  of 
hear tp 83^11;  of  the  hepatic  artery,  80k'»;  of  the  renal 
artery,  865;  of  the  ^pletiie  artery,  865;  of  the  «u- 
perior  measenteric  artery,  865;  traction,  855;  true, 
853;  voricoAe,  865. 

Aneurism,  of  thoracic  aorta,  855;  hirmorrba,ge  in. 
850;  pain  in,  858;  TufneH'a  treatment  of,  861; 
unilateral  Hweating  in,  8Q0. 

Aneurisnu  verminoua,  in  tbe  horse,  45,  S65. 

AneuriRmoi  varix^  865. 

Antfina,  crural  853;  Ludoviei.  444;  simplex,  442; 
FufTfK'ativa,  193;  Vincent '».  201. 

Anipna  poctorti»,  839;  funolionai,  841;  toxic,  842; 
vas<j-motor,  842. 

An||itic'holiti.««,  chronic  catarrhal.  544;  supiiurative 
a:nd  tilcerutive,  544 

Angi^n-neyrotic  oydema,  1103 

AnKio-sclcroftis,  851. 

AnKuiliula  aoeti,  51;  A.  atercoralifl.  A,  intact  if  lalia, 
61. 

Animal  lymph,  127. 

Aniiwcoria,  U>14. 

Ankle  clonuK,  in  hysterical  paraplegia.  914.  1079; 
in  Bpa*1ic  parapleida.  909;  spurious,  1079, 

Ankyhiatomu  tkuidenale.  45. 

Aukyloatomianis,  44. 

Anorexia  nervosa,  495,  1082. 

Anosmia.  1006. 

Anterior  cerebral  arlery   ertiboliwm  of,  9fiO. 

Anterior  crurtd  ncr\'e,  parolyKin  of.  1038. 

Anthooiyia  oanioularis.  55. 

AnthnMKi«iB,  of  luncBt  631;  of  liver,  556;  atid 
tui^ierculosis,  632. 

Anthrax,  252;  bacillua.  252;  in  animahi.  252;  ex- 
ternal. 253;  internal,  254;  in  man,  253. 

Anthropophohia,  1089. 

Antipueumucucdc  aemm,  191. 
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Antitoxin  of  dtphtberU,  tfi5,  ^09;  of  i 

191:  of  tetanus.  261. 
Antityphoid  >«ntm.  102. 
Anuria.  668;  cuoiplete.  from  a  tone.  668;  I 

668. 
A  nun,  imperforate,  52  L 
Aorta,  aneurism,  of,   855;   double,   i8S4: 

pulsation  of,  860;  throbbing  864.  lOVO;  I 

eulosia  of,  349. 
Aortic  incompetency,  796;  audden  deat^  In,  MHL 
Aortje  orifice.  eonKenital  leaona  of,  846, 
Aortic  stenoaia,  803. 
Aortic    valve«,    bteuvpid    canditioa    at, 

sufficiency  of.  796, 
Apex  pneumonia.  182. 
Aphakia.  955;  auditory    958;   herfKlitanr,  MB;  iS 

infantile  hemiplesia.   966;    m«dico-lc0|j 

of,  960;  motor,  960;  in  phthiata, 

of,   961;    nenaory.   958;    aubfi>rt]eiJH 

HubcoriicoJ  »en»ory.  959;    in  lyphtnd 

teitB    for,    960;    trun«i«nl,    in    micnuaa,   V$Bl 

visual,  959. 
Aphemia.  956. 
Aphonia,  hysterical.  1081;  in  acut«  Imryti^llkL  BRl 

in     adductor    paralyua*     1028; 

efTujriun,  779. 
Apbthoe  (see  SrouATrna,  Afhtikic*),  <tt4. 
AphthouD  fever.  367. 
ApoplecLie  hainiut.  966;  vtrok^,  Q6Q. 
Apoplexy,  capillary.  978;  ecrabril,  Mi 

cent.   970;    menin<Bal,    9»5:    «pinal. 

njonary,  018, 
Appendicitin.  512;   acute  catarrhal.  RXl; 

513;   obliterative.  513;    KungnsuHia,  513;  ; 

lent,  513;  reUipMn^,  Aid. 
Appendicular  colic,  514. 
Appendix    vermiformis.  [lerftirmtioft  of.  In  ( 

f«FV«r,    67;    f:^cal    conoreticiua    in,    51^ 

bodies  in,  513, 
Apraxta.  959. 
Aproeexia,  447,  450. 
Araehnida,  paraaitie,  53* 
Arachnitia  (sec  Mc3frMomsi).  9i&. 
Aran~Du£htnn0   type    of    muacular   alf<a|A3r« 

914;  in  lead-poison  inc.  377. 
Arch  of  aorta,  aneurism  oif,  855, 
Arcufl  senilis,  827, 
Arg£Li  moubata,  53. 
Argyii   Robrrimm   pupd,    tOH;   in   alKlte,  i 

ffeneral  paralysis.  897. 
ArithmomnntA.  1054. 
Arm.   peripheral   pamlysia   of 

BHAniUL    PLF.Xt70). 

Arrhythmia.  833. 

Arsenical  neuritis,  380. 1009, 

Arsenical  piicmentation,  390;  in  eborca,  lOSOi 

Arsenical  poisonJnc,  379;  piar»lysi»  Itt.  380. 

Arteries,   diseases   of.   847;    oaki6«Alicfe  W,  ! 

deiceneration  of.  647;  tuhemlniia  «l.  Mil 
Artcpio-capiilary  6braais,  847, 
Arteriosclerosis,  847;  dilfiiBa.  850;  bt  1 

ing,  378;  in  mifraln*,  1067;  txwjular  ( 

in  phthims,  337;  senile  form.  850. 
A rterio- venous  aneurism.  865. 
Arteritis  in  typhoid  fever,  OH,  78;  i 
Arthralfria  from  lead.  378. 
Arthdtides,  post-febrile,  217;  in  tout. 
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Arthritia,  itetiie.  In  infoxiU,  226;  gunurrlKPttl ,  282; 
in  Acute  my«1j(in,  (MUi;  in  c«rebro-iiipinjil  meninidti^. 
162;  io  charm.  JCH5;  in  (kngrue,  156;  itidyisentery, 
245;  io  ha^mophUilI.  74D;  in  MnUtx  (tvrrr.  248;  in 
small-iKix,!  20;  in  tnlocfl  dorsal  in,  8(^2;  multiple  aec- 
oodary.  225;  in  purpura,  744;  rhcunmtuid,  S89;  in 
eearlet  fever,  135;  septic,  225;  in  t3ri>hMid  fever,  81D. 

Arthritis  deforinanii,  389;  acute,  226;  a»  a  chronic 
infection,  390;  in  children,  ;i93;  (general  pTojfreJ*' 
jdve  furm,  391;  Hrb^rdtn'9  node«i  in,  30!;  relation 
of,  to  ditwmiMW*  of  ner^-oim  j^ysteni,  389;  partial  or 
ninno-articrular  forrn^  392;  vcrt*braJ  form,  392» 

Arthropttthiea  in  tab«a,  802. 

Arthropathy,  hyiwrtruphic  puimoniiry,  1107, 

Ascsriaais.  38. 

Ajeam  lumbneotile«,  3^. 

Ajcttes,  S8t),  592;  from  cnnceroun  jieritonitiis,  588; 
from  eirrhosi*  of  the  liver,  550;  from  ayphiliji  of 
the  liver,  275;  in  cancer  of  the  liver,  569;  in 
tubcrcttloQs  peritonitifl^  311;  physical  fdi^H  of» 
5»&;  trtNitmcnt  of,  592. 

Ascitic  6uid,  chylous.  500;  ierous*  500;  hsm- 
urrha^c.  590, 

Aspergillus,  in  lung,  324;  fumliiriitus,  614. 

Asphyxia,  lr>cal,  1100;  death  by,  la  phthisia,  338; 
traumatic,  662. 

Aapiratian,  liomHirh'a  concluaitmB  on,  853;  in 
empyema.  654;  in  i^cricanliiil  effuaioti.  782;  in 
pleuritic  effusion.  553. 

Aspiratiun  pneunumia,  621. 

AtftMia-abMi*,  1090.  1099, 

Aalbeiiie  bulbar  paralysis.  1113. 

Aaihenopia,  oervoun.  1089. 

Avthma,  broncbial,  Otlfl;  nasal  aflectinns  in,  610; 
cpulum  in.  611;  cariliac,  009;  hay,  594;  I^f/den'M 
flfyatalft  in.  611,  013;  rvnal,  609,  684;  thytnic, 
999,  772. 

Aatropbobia,  1080. 

AlttTlHn,  in  htfm^iphilia.  748;  in  icout,  397. 

Ataxia,  oereWUar.  954;  cercbellnr-here<h>.  922; 
in  dliabet«i,  418;  hereditary,  921;  in  prnfn'etMtive 
par«sas.898;  locomotor,  880;  aftert>ntatl-pDX,l20, 

Ataaa  cut.  800. 

Ataxle  p«rmp]ecia.  920. 

At«d«  varioliiiue,  120. 

Aftectasis.  pulmonary,  622. 

AteHoiis.  774. 

AdMroma   (se«  ARTCRio-eCLEKosts   and   Phleoo- 

AtiMVomatous  abscens,  840. 

AUkttCoBs.  967;  hilaieral  or  double.  9!1;  hysterical, 
1060; 

AtliJeta's  heart.  707. 

Athyrea.  765.  768. 

Atroonphario  preesurc.  effects  of.  037. 

Atretnia,  1090. 

Atrophy,  acute  yellow,  of  Uvar*  638;  of  brain, 
rfiffiise,  iu  ceneral  pareais,  806;  uf  brain,  uni- 
lateral, 986;  of  mu<4rles,  various  forms  nf.  007; 
pmere^sive  mumcular,  of  central  nri|;int  901; 
unttaterat,  taf  fai?^,  1104. 

Attitude,  in  pseudo-hy]>ertrophic  muscular  paialyais, 
006:  in  paraly«is  apuns.  1043. 

Auditory  eentr*.  aJfectionA  of,  1023;  nerw. 
of,  1023;  vcrtico,  1024. 

Aura,  farmi  of.  in  epilepsy.  1 060. 

Auto-infectioQ  in  tuberctJoaifl.  207. 


Automatiam,  in  pitfl  iiMf»  lOtt* 
Aijtimxnal,  catarrh.  594;  fever,  50. 

Aviiiii  tuberculosis,  ^&4. 

Ajcrmes  (axift-oylinder  iirtxiesfiea).  867. 

BQcctiii't  »tgn.  647,  640. 

Bacillary  dysentery,  242. 

Bacilluria  in  typhoid  fever,  88. 

BiM?illuH  uf  Achalme,  231;  B.  anthraeiB,  352;  B« 
botulinu«,381;  of  cholera.  228;  B.  colt  communla 
— distinction  from  typhcnd  bacillus,  60;  in  Xnl»- 
paMa«es.545:  in  fa?ce»  of  sucklings,  506;  in  fat  ne- 
crosis with  colilLs,  576;  in  peritonitis.  581;  B. 
diphtheriw.  194,445;  B.  dyfient©ri«j,243:  B.  ento- 
ritidiA,  381 :  B.  Flexner-H arris,  243;  H.  sas  (B. 
aero«ene»  capsulatuii) ,  io  peritonitis,  581 ;  in  pneu* 
mothoroji.  6t'>8;  in  pneumaturia,  682;  in  pneutno- 
pericardium.  785;  B.  Kleba-LtMrfller,  194;  toiutiof. 
195;  B.  of  alanders.  261 ;  H.  of  lofluenM,  153,  216; 
B.  in  whooping-coufth,  149;  B.  of  leprosy,  ,*100;  H, 
of  plaxue,  239;  H.  nf  tet.aiius,  2f>9;  H.  pyocyimeus, 
215,  216:  B.  lepra^,  360;  B.  mallei,  201 ;  B.  poMi«. 
230:  B.  pneumonia*,  108,  623;  B-SlO^a.  243;  B. 
tu!)erculoma.  285.  644;  diaKnofltic  value  of,  335r 
diMtribulion  of,  286;  in  jtrmtum,  323;  reujthtuds  of 
detection.  323;  ouUide  the  body.  286;  moJaa  of 
growth  of.  286;  B.  typhosus,  50;  B.  Xttroaia.  106; 
B.*Y"244. 

"Back -stroke"  of  heart.  795. 

Bai!tera>mia,  214. 

Bacteria,  f»r<»teus  grtrnp  in  diarrhcra.  506. 

Biitfterium,  coU  commune  («ee  BACTLLt^s  Cot4 
CoMMU.Nis);  B.  soluniferum.  384. 

Balanitis  in  dial>ete«,  417. 

Balantidium  ci-di,  26. 

Bnll-thrombuM  in  k4t  nuricte,  809. 

Ball-vulvtf  Htone  in  common  duct,  553* 

BoineV  cough,  440. 

B&ls's  diM-ase.  440. 

BantinuM  method  in  obesity,  432. 

Banti'B  di^eane,  762, 

*'  B&rben  cholera.**  383. 

Harking  cough  of  puberty*  lOBI. 

Bar  tow' a  disease,  753. 

Barrel-flbaped  cliest  in  emphysema.  636;  In  en- 
larged tondla,  440. 

Banedow's  tliseaae,  765. 

Basilar  artery,  embolistn  and  thromboeis  of,  079. 

Baths,  cold,  in  typhoid  fever.  100;  iti  hypprr>yrejda 
of  rheumatiftm,  227;  in  scarlet  fever,  139, 

Baiopbobia,  10B9. 

BetadcNil  ribH'  in  riekct!(,  428. 

Bed-bug,  54. 

Bednar'M  apbthn;.  436. 

Bed-sorea.  acute,  in  myelitis.  045,  946;  in  typhoid 
fever ,  75. 

Btin  {Luther)  mania,  1041. 

Be(r$  palsy.  1010. 

Benoe-.lones  body  in  olbumosuriA.  674. 

Beri-beri.  249;  forms  of.  251. 

B«»oin  de  reapirer,  367. 

Bicuspid  condition  of  heart  valves,  844t. 

"Big-jaw"  in  cattle.  263. 

Bile  coloring  matter,  t«»t«  for,  535. 

Bile-ducts,  acute  catarrh  of.  5^2;  a^aridte  in.  547; 
eanoer  of,  546;  cougenilal  obliteration  of.  548; 
stenosis  of.  547. 
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Bfle-paasages,  diaemiwi  of,  M2. 

Bilharsioaifl.  27. 

Biliary  cirrhosiB  of  liver,  S56. 

Biliary  colic,  550. 

Biliary  fistuln,  554. 

Bilious  remittent  fever,  20. 

Birth  palsies,  010. 

Black  death.  239. 

Black  spit  of  miners,  633. 

Black  vomit,  237;  in  dengue,  157. 

Black-water  fever,  22. 

Bladder,  paralysis  of,  in  locomotor  ataxia,  880; 
care  of,  in  mjrelitis,  047;  h3i>ertrophy  of,  in 
diabetes  insipidus,  424;  tuberculosis  of.  347. 

"Bleeders."  747. 

Blepharospasm,  1022. 

Blindness  (see  Amaurcmiis). 

Blood  and  ductless  glands,  diseases  of,  718. 

Blood,  characters  of,  in  anemia,  710;  in  cancer  of 
the  stomach,  482;  in  chlorosis,  722;  in  cholera.  230; 
in  diabetes,  412, 416;  in  gout.  400;  in  hemophilia. 
748;  in  lead-poisoning.  376;  in  leukemia,  735;  in 
pernicious  anemia.  727;  in  pneumonia,  177;  in 
pseudo-leukemia.  Hodgkin's  disease,  741;  in  pur- 
pura. 743;  in  secondary  anemia.  710;  in  syphiUs. 
268;  in  trichiniasis,  42;  in  typhoid  fever,  76. 

Blood  crises,  728. 

Blood-letting,  in  arterio-ederosis.  853;  in  cerebral 
hemorrhage,  080;  in  emphysema.  638;  in  heart- 
disease.  817;  in  pneumonia,  100;  in  sun-stroke, 
388;  in  yellow  fever,  230. 

Blood  pressure,  in  arterio-eclerosis.  851;  in  pneu- 
monia. 177;  in  typhoid  fever,  77. 

Blood-serum  therapy  in  diphtheria,  200;  in  pneu- 
monia, 101.  in  tetanus.  261 ;  in  typhoid  fever.  102. 

Blood-vessels  of  liver,  affections  of,  540. 

"  Blue  disease."  845. 

Blue  line  on  gums  in  lead-poisoning,  376. 

Boils,  in  diabetes.  417;  after  typhoid  fever.  76; 
after  small-pox.  120. 

Bones,  lesions  of.  in  acromegaly.  1105;  in  congenital 
syphilis,  271;  fragility  of .  in  osteogenesis  imper- 
fecta. 1  lOS;  fragility  of,  in  rickets.  427;  in  typhoid 
fever  88. 

Borborygmi.  400.  400. 

Bothriocephalus  latus.  20;  anemia,  30. 

Botulism.  381. 

Botyroid  liver  in  syphilis,  275. 

Bovine  tuberculosis.  284. 

Bowel,  affections  of  (see  Intestines);  acute  ob- 
struction of,  519;  infarction  of,  533. 

/i-oxy-butyric  acid.  418,  082. 

Brachial  plexus,  affections  of,  1035. 

Bradycardia  (Brachycartlia),  836;  paroxysmal,  834; 
in  typhoid  fever,  76. 

Bradypncpa,  1081. 

Brain,  diffuse  and  focal  diseases  of,  047;  abscess  of, 
003;  abscess  of.  in  congenital  heart-disease,  846; 
affections  of  blood-vessels  of,  061;  anemia  of, 
064;  atrophy  and  scleroses  of,  028;  congestion  of, 
064;  cysts  in.  080;  echinococcus  of.  37;  hemor- 
rhage into,  966;  syphilis  of,  271,  988;  glioma  of 
088;  hyperemia  of,  064;  inflammation  of,  002; 
oedema  of  965;  porencephalus  of,  986. 

Brain-murmur  in  rickets.  429. 

Brain,  sclerosis  of,  928;  diffuse,  929;  insular,  930; 
miliary.  929;  tuberous.  930. 


Brain,  softening  of,  red,  yellow,  and  white,  07S. 

Brain,  tubercle  of,  342,  068. 

Brain,  tumors  of,  068;  medical  treatment  of,  902; 

surgical  treatment  of,  002;  symptoms,  ceoail 

and  localising,  080. 
Brandt  %  method  in  typhoid  fever,  100. 
Breakbone  fever  (see  Dengue) .  156. 
Breast,  funnel,  440;  pigeon  or  chicken.  440. 
Breast-pang.  830. 
Breath,  odor  of,  in  diabetic  ooma,  418;  fool,  is 

scurvy,  751 ;  in  fetor  oris.  430;  foetid,  in  enlarfed 

tonsils,  450. 
Breathing  (see  Resmration);  mouth,  447. 
Bremer^ a  blood  test  in  diabetes,  410. 
Brick-dust  deposit  in  urine,  677. 
Brick-maker's  anemia,  44. 

Bright's  disease,  acute.  686;  interstitial  form  of.  688. 
Bright's  disease,  chronic.  602;  interstitial  form  of, 

604;  causes  of,  604;  cardio-vaseular  changw  in. 

608;   hereditary  influences   in,    604;    EdAekUt 

operation  in,  702;  parenchjrmatous  form  of.  6KL 
Briquet,  syndrome  of.  1081. 
Broadbent'M  sign,  783. 
Broca's  convolution,  lesions  of,  060. 
"Broken-winded,"  821. 
Bromism,  1065. 
Bronchi,  casts  of,  613;  diseases  of.  002;  syphilis  of. 

273. 
Bronchial  asthma,  600. 
Bronchial  catarrh  (bronchitis),  602. 
Bronchial  glands,  tuberculoeiB  of,  307;  enlargement 

in  whooping-cough,  150, 660;  suppuration  in.  660. 
Bronchiectasis,    606;    abscess    of    brain    in.   OOS; 

congenital,    607;    eyiindrical,    607;    rhcumatdd 

affections  in,  608;  saccular,  607;  sputum  ia,  6(J6; 

universalis,  607. 
Bronchiolectasis,  607. 
Bronchiolitis  exudativa,  600. 
Bronchitis.  602;  acute,  602;  capillary.  620;  chrooie. 

604;  croupous.  613;  fibrinous.  613;  in  measles.  143; 

in  small-pox,  119;  in  typhoid  fever.  84;  pimtic 

613;  putrid.  605. 
Bronchocele  (see  Goitre)  :  763. 
Bronchophony,  in  pneumonia,  177. 
Broncho-pneumonia.  620;  acute.  621;  chronic.  638; 

secondary,  621;  acute  tuberculous.  315. 
Bronchorrhagia.  617. 
Bronchorrhoea.  605;  serous.  605. 
Bronse-skin  in  phthiriasis.  54;  in  Addison's  disewc. 

757;  in  Basedow's  disease,  767;  in  diabetes.  417; 

in  Hodgkin's  disease.  741. 
Brown  atrophy  of  heart.  826. 
Brown  induration  of  lung,  615. 
BroumSiquartTa  paral3rBis,  933. 
Bruit,  (Tairain,  659;  de  euir  neuf,  777;  <U  diabU, 

724,  767;  de  drapeau,  613;  de  mauHn,  785;  <£r  pid 

/^/^  (see Cracked-pot  Sound), 330;  demmffl*,7>». 

cesophageal.  454. 
Bubo  parotid  (see  also  Parotttib).  441. 
Bubonic  plague.  240. 
Buccal  psoriasi%  439. 
Buccal  spots  in  measles.  142. 
Buhr§  disease.  747. 
Bulbar  paralysis,  904;   acut^  905;  asthenic  fans. 

1113;   of  cerebral  origin.  005;   prograsHve.  901; 

peeudo.  905. 
Bulimia,  414,  494. 


CnchexiA,  in  isaiuier  of  lJb«  etotaibch,  482;  io  Hoclf* 
kins  (iiaeiifle,  741;  iiiaiAriuL  15.  23;  pedoateal, 
753;  8ftCunime«  376;  ■trumipriva*  770;  nyphilltio, 
208;  troptciit.  9. 

GftleWHta    cuucretitmR,    in    plitbiBLa,   31 U;    in    the 

touik,  4fiO. 
CbIcmwmis  degeneratioQ,  of  arUniesa,  847;  uf  heart, 

827. 
Cslciri cation,  muiular^  of  artt^rieSf  647. 
CAleilicatloQ  in  tubercle.  296. 
Calculi,  biliary,  548;  *'cural/'  70fl;  pAncrealio,  580; 

renal,  709;  tonMllnr.  450;  urinary.  709, 
Caicutoua  pyeiiiis.  7Q4. 
Camp  fcvrr,  105. 
Cancer «  ol  bituHpaMnageei.  646,  5GH;  cjf  bowH.  531;  of 

brain.    988:    of    Koll-bladder,    54G;    jn-c^n,    738; 

of  ludoey.   714;  of  liver.   .>G7;   of  lunic,  641;   of 

mophaipiii,    454;    of    imncreua,    579;    of   perito- 
neum, miliiftry,  588;    vf  stomach.  479;    acute. 

4S5. 

Cancrum  oris,  437;  in  meaiilefl.  143. 
Omiticv,  the  tp«uU  of  ncumJicia,  1069, 
Cantied  giKnlii,  potU^jninK  by^  ',W2, 
i,  Cbpillary    piilMi.    in    aortic    itisufficii^ncy,   801;   in 

neuraiithema,  im»0;  in  phthisi.-*.  ;i33. 
OipiFuhv  ititcmal,  949;  lejsiun«  of,  949. 
Ckpul  MfduHiT*,  589, 
Caput  QUiulratum,  in  licketd,  429. 
Carboluria,  681 . 
Carbuncle  in  diabete»»  417, 
Camnoma  (aee  Oakcich), 
Cardia,  cpasm  of ,  491 ;  inMifficiency  of,  493. 
Carttiac  diaeajw  (mo  DmEA3«E  of  Hi: art). 
Cajvliac    tnurmurft.    htrmtc.    in    chlriro«d».    724;    in 

chorea,  104P;  in  idiopnthir  nn^rmia,  728. 
Cardiac  inurnjiirs,  orRaiiie,  in  aortic  insuffiriencyt 
^£00;  ui  uttrlic  5tcnof«if>,  803;  in  congcnitul  heiurt 
ffeetionn.  840;  in  mitral  incomiwlency.  8t)7;  in 
litrai  ateuoais,  810;  in  tricuepid  valve  diseaae, 

S12. 
Gardiae  nerve*,  neurnlsia  of,  830. 
Ganiiac  overetrain,  821. 
Cordiao  aepta.  anainali<»i  of.  843. 
CardialBia  (■«•  GA«TaAi^iA). 
CwdiooeatMis,  832. 
Cardio-hepalio  angle  in  pencarrlitij,with  cffuAion, 

780. 
Ctinlio-re»piratory  murmur,  331. 
Cardii  *-<tclCT«  K^ii* ,  .H27 , 

Cardiit-vai^uliir  ehiuiKtw  in  renal  djaeaae,  698« 
^Oirii»,  vertebral,  938. 
Ilkrinate<l  Ab<lnini>n,  303. 
'^  €^>(Utl    Hrler>',    liitnture    and    eoropression    of.    in 

cerebral  hrrmorrbauc,  U*<0. 
Gaipbolo^.  85. 

d  gpaim.  1070 
CwTttSU,  313- 
Caseation  in  tubercle.  290. 
Caae«>iiJi  pneumonia.  297.  323, 
Ca«t«,   btomi,    of    bronrhial    tubes   in    hirnioptysin, 

618;   in   fihrinouB   bri.fncliiti»,   614;   of   r»*'lvift   of 

kidney  and  yrpter.  714* 
Caatj  of  nrinnrj'  tubutea.  680;  epithelial,  688,  689; 

fatly.  693;  irranular,  693,  a9<8:  hyaline^  608. 
Dwfa.  lube,  in  acute  Bright'R  diaeaM,  688;  in  chronia 

Brisht*!  dhmm,  603,  608. 


Oatalepiy  in  hysteria.  1084, 

Calaract.  diabetic.  419;  after  typhoid  fever.  87. 

Catarrh,  acute  gHAtrio.  456;  autumnal    594;    hron- 

chial.  002;  chronici  Koatric.  450;  dry.  0U5;  auffoca- 

ave.  025, 
Catai-rhid  broncliitis.  influeooe  uf,  in  tuberculous, 

294, 
Cittarrhe  »tc,  605. 
Catnrrhus  :r!*livu».  694. 
Cauela  etiuinu.  lenionji  of,  940. 
Cavernijun  breathing,  331. 
Cavitia»,  pulmonary,  319;  phykical  aigna  of,  331; 

guJcAoent.  320. 
Cay  or  fly,  50. 
CcUuliti*  of  the  neck,  444. 
Centrum  aemiovalB,  lenionH  nf.^  940, 
Cefihalaltcia  {m."«  Hkadaciif;), 
Cephalic  tetanuw,  260. 
Cephalmlytiia.  397. 

Oproonionaa  intcatinalia,  25;  C.  hominin,  25, 
Cerebellar  Ataxia,  932.  954;    herecjo-ataida.  023; 

vertjga,  954. 
Cerebdlum.  tumortt  of,  953;  affectionA  of,  953, 
Cerebral  Rrterie^,  Aneurism  of,  982;  arierto-ftcleroaiB 

of,  98;t;  rirdiolisin  of.  977;  endarteritis  ©f,  983; 

ayphilitic  endareeritis  of.  272,  983;  thromboeia  of, 

977. 
Cerebral  cortex,  leaioos  of,  947, 
Cerebral  hxcmorrbage.  966;  aneuriaifis.  miliary   in, 

007;  eoDvulsiona  in.  070;  futrma  ol.  968, 
^*  Cerebral  pneumonia.**  170. 
"*  Cerebral  rhcumatiam,**  224, 
Cerebral  ninujcf^i.  thromboeia  of,  983. 
Cerebral  Aoltening,  977, 
C«rebritia  {mm  ENCspuAUiTtfi).  992, 
Gerebro-iipinal    fever,    epidemic,    167;    anonmloua 

ffjrms  of,  Ifll;  complications  of,  162; 

form,  100;  ordinary  form,  160. 
Cervical  pachymeningitis.  924. 
Cervical  plcAUH,  lemona  of,  lOS."?. 
Cervicu-bracbJml  aeuralcta.  1070. 
Cervieo-oeciplt&l  neuralgia.  lO-'i;],  1070, 
CesHtodes,  disease  due  to.  38;  visceral ,  81. 
Chaliooaia.  631.632, 
Chancre.  267. 
Charbon.  252, 
CArirfo^'a  joint,  892. 
ChnrrM-Lcy^hn  cryntals,  490.  OH,  732.* 
ChftHfirinit  U'^'th.  1018. 
Cheek.  ganKrvne  of,  437. 
Cheese,  poisoning  l>y.  382. 
Cheet  expansion,  dituiuution  of,  in  Qravos' 

7«7. 
Cheyfte-Sttfkf    breathing,     Cheyne*i«    original    de- 

m'riptiiin  r>f,  827;  io  nitoplexy,  970;  iti  myocardial 

tliM/iutie,  827;  in  «uu-«trokc,  386;  in  acute  miliary 

tulverculoaia,  209;  in  unetnta,  684. 
Chi]t?«fTm  and  tract,  aflectiuna  uf,  1000. 
Chickcn-breaat,  428.  449. 
Chicken-pox.  128. 
ChiUI-crowiu*,  599,  1056. 
Children.   con!<tipation    in,    527;  diabetes   la,  417{ 

diarrhrx'ul  diiieaiiefl  in.  504;  tuberculous  broeeho- 

praeumouia  in,  313;  pneumonia  in.  183;  tuherru- 

loflia  of  mesenteric  glands  in.  308,  312;  oinrtality 

from  imall-pox  in.  120;  rheunutiam  in,  219;  ty^ 

phodd  fever  in,  91. 
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Chills  (see  Rioobs),  in  typhoid  fever,  74. 

Chloaams  phthiaioonup,  335. 

Chloro-aneemia  in  phthids,  333. 

Chioroms,  732.  738. 

Chlorosis,  721;  and  anaemia,  sinus  thrombosis  in, 
083;  dilatation  of  stomach  in,  723;  Egyptian,  44; 
fever  in,  724;  heart  symptoms  in,  724;  menstrual 
disturbance  in,  724;  rubia,  722;  thrombosis  in, 
724. 

Choked  disk.  1008. 

Choliemia,  530. 

Cholangitis,  infective,  553;  suppurative,  554,  564; 
in  typhoid  fever,  83. 

Cholecystectomy,  555;  indications  for,  555. 

Cholecystitis  acuta,  551. 

Cholecystitb,  acute  infectious,  545;  in  t3i>hoid  fever, 
83. 

Cholecystotomy,  555. 

Cholelithiasis.  548;  in  typhoid  fever,  83. 

Cholera,  asiatica,  228;  bacillus  of,  228;  epidemics 
of.  228;  infantum,  507;  laboratory,  220;  nostras, 
232;  sicca,  231;  typhoid.  231. 

Cholera  toxin.  228. 

Cholerine.  232. 

Cholesteraemia.  536. 

Cholesterin  in  biliary  calculi,  550. 

Choiuria.  535.  682. 

Chondrodystrophia  foetalis,  760.  1108. 

Chorea,  acute.  1045;  etiology  of.  1045;  heart  sjrmp- 
toms  of.  1040;  infectious  origin  of.  1048;  in  preg- 
nancy. 1046;  paralysu  in.  1040;  rheumatism  and, 
224, 1045;  school-made.  1046. 

Chorea,  canine.  1046;  chronic.  1055. 

Chorea,  habit  or  spasm,  1047,  1053. 

Chorea,  HurUinodon'a  or  hereditary,  1055. 

Chorea  insaniens,  1048,  1050;  paralytic  form  of, 
1040;  major,  1053;  maniacal,  1048;  pandemic, 
1053;  po8t-hemiplegic,  087;  prehemiplegic.  060. 
rhythmic  or  hysterical,  1056;  senile,  1055;  spas- 
tica. Oil.  1051;  Sydenham' §,  1045. 

Choroid  plexuses,  sclerosis  of,  007. 

Choroid,  tubercles  in.  304. 

Choroiditis  in  syphilis.  268. 

ChovBtek'B  symptom  in  tetany,  1076. 

Chylangiomata,  533. 

Chyle  vessels,  disorders  of,  533. 

Chylo-pericardium,  784. 

Chyluria,  non-parasitic,  676;  parasitic,  48. 

Cicatricial  stenosis  of  bowel.  521 . 

Ciliary  muscle,  paralysis  of,  1014. 

Cimex  lectularius.  54. 

Circulatory  system,  diseases  of.  775. 

Circumcision,  inoculation  of  tuberculosis  by.  200; 
in  haemophilia.  748. 

Circumflex  nerve,  affections  of.  1036. 

Cirrhosis,  of  kidney.  604;  of  liver,  556;  of  lung.  628; 
tuberculous  of  liver.  342;  ventriculi,  461. 

Clapotage  in  dilated  stomach,  460. 

Claudication,  intermittent,  853. 

Cbiustrophobia.  1080. 

Claviceps  purpurea,  poisoning  by,  383. 

Clavus  hystericus.  1080. 

Claw-hand  {main  en  griff e),  003.  025. 

Climate  influence  of.  in  asthma,  612;  in  chronic 
Bright's  disease,  700;  in  tuberculosis,  354. 

Clonus  (see  Ankle  Clonus);  jaw.  003. 

Clownism  in  hysteria,  1078. 


Cnethooampa,  56. 

Coal-miner's  disease,  631. 

Cobalt  miners,  cancer  of  lung  in.  642. 

Cocainisation,  spinal,  in  tidies,  896. 

Cocddium  oviforme,  1. 

Coocydynia,  1071. 

Cochin-China  diarrhoea,  51. 

Cochlear  nerve,  lesions  of.  1023. 

Coeliac  affection  in  children,  400. 

Cog-wheel  respiration,  330. 

Coin-eound,  650. 

Cold  pack,  method  of  giving.  130. 

Colic,  biliary,  550;  in  appendicitis.  514;  in  i 
neurotic  oedema,  1103;  Devonshire.  375;  'n 
purpura,  745;  lead,  377;  mucous.  530;  renal 
711. 

Colica  Pictonum.  375. 

Colitis.  Bilharsial.  28;  diphtheritic.  500;  entero-. 
508;  ileo-,  508;  mucous,  530;  simple  ukarstxre. 
501. 

Collea'  law.  266. 

Colloid  cancer,  of  lung.  641;  of  peritooacum.  588; 
of  stomach.  480. 

Colon,  cancer  of,  521;  dilatation  of.  531;  "giist 
growth  of,''  532. 

Coloptosis,  520. 

Coma,  diabetic,  417;  epUeptic,  1061;  from  beat- 
stroke,  386;  from  muscular  exertion.  686;  in  acute 
encephalitis,  003;  in  acute  yellow  atrophy.  539: 
in  alcoholic  poisoning,  360;  in  apoplexy.  960;  is 
cerebral  syphilis.  272;  in  general  paresis.  896;  is 
multiple  sclerosis,  031;  in  pernicious  malaria.  21: 
in  rheumatic  fever,  224;  in  thromboms  of  cere- 
bral sinuses,  084;  in  typhoid  fever.  85;  arvmk. 
684. 

Coma  vigil,  85. 

Comatose  form  of  malaria,  21. 

Comma  bacillus,  228. 

Common  bile-duct,  obstruction  of.  552. 

Compensation  in  valve  lesions,  704;  disturbance  of. 
705;  loss  of.  705. 

Composite  portraiture  in  tuberculoeas.  203. 

Compressed  air  disease.  037. 

Compression  and  traction  of  the  bowel.  521. 

Compression  paraplegia.  038. 

Concato's  disease,  587. 

Concretions  (see  Calcareous). 

Concussion  of  spinal  cord,  1007. 

Congenital  aneurism.  866. 

Congenital  heart  affections,  843 

Congenital  stenosis  of  pylorus.  487. 

Congenital  stricture  of  the  bowel.  521 . 

Congenital  syphilis.  260. 

Conjugate  deviation  in  brain  tumor.  991:  in 
apoplexy,  071;  in  tuberculous  meningitis.  303. 

Conjunctiva,  diphtheria  of,  203. 

(Consecutive  nephritis,  703. 

Constipation,  525;  in  adults.  525;  in  infanu.  527; 
spasmodic.  526;  treatment  of.  527. 

CJonstitutio  lymphatica,  755. 

Constitutional  diseases.  380. 

Consumption  (see  Tuberculosis). 

Ck>ntracted  kidneys.  604. 

Contracture  hysterical.  1070;  in  hemiplegia,  974; 
of  nursing  women,  1074. 

contusion  pneumonia,  166. 

COnus  arteriosus,  stenosis  of,  845. 
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ConuB  medullaris.  lesions  of,  940. 

Convalescence,  fever  of,  72;  from  typhoid  fever, 
management  of .  104. 

Convulsions,  epileptic,  1058;  hysterical,  1077;  in 
acute  yellow  atrophy,  530;  in  alcoholism,  370: 
in  aspiration  of  pleural  effusion,  654;  in  cerebral 
haemorrhage,  970;  in  cerebral  syphilis.  272,  1060; 
in  cerebral  tumors,  989;  in  chronic  Bright's 
disease.  693;  in  general  paralysis,  897;  in  hepatic 
colic.  551;  in  infantile  hemiplegia,  986;  in  lead- 
poisoning,  378;  in  meningitis,  926;  in  rheunuttic 
fever,  224;  in  sun-stroke,  386;  in  typhoid  fever 
86;  in  uraemia,  684;  Jacksonian,  1063. 

Convulsions,  infantile.  1056 ;  relation  to  rickets,  430. 

Convulsive  tic,  1053. 

Coordination,  disturbance  of,  in  tabes,  890. 

Copaiba  eruption,  144. 

Copper  test  for  sugar.  415. 

Coprsemia,  526,  722. 

Coprolalia,  1054. 

Coproliths  as  a  cause  of  appendicitis,  513. 

Cor  adiposum.  826. 

Cor  biloculare,  843. 

Cor  bovinum,  696,  798. 

Cor  villosum,  776. 

Coral  calculi,  709. 

Coronary  arteries,  in  angina  pectoris,  840,  841; 
blocking  of,  in  myocardial  disease,  823. 

Corpora  quadrigemina,  tumors  in,  991;  lesions  of, 
951. 

Corpulence,  431. 

Corpus  callosum,  lesions  of,  949. 

Corrigan'B  disease,  796. 

Corrigan  pulse,  801. 

Coryxa,  acute,  593. 

Costiveness,  525. 

Cough  Balne's,  449;  barking,  of  puberty,  1081; 
goose,  859;  hysterical,  1081;  in  acute  bronchitis. 
602;  in  chronic  bronchitis,  604;  in  pertussis,  149; 
in  phthisis,  323;  during  aspiration  of  pleural  effu- 
sion, 654;  in  pneumonia,  175;  paroxysmal,  in 
bronchiectasis,  608;  paroxysmal,  in  fibroid  phthi- 
sis, 336;  stomach,  462. 

Country  fever,  386. 

Coup  de  aoleil,  385. 

Cow-pox,  123. 

Cracked-pot  sound,  330. 

Cramp,  shoemaker's,  1074;  writer's,  1072. 

Cramps  in  muscles,  in  cholera,  232;  in  gout,  405;  in 
chronic  Bright's  disease,  699. 

Cranio-sclerosis.  429. 

Cranio-tabes,  relation  to  congenital  syphilis,  429; 
in  ricket*?,  429. 

Craniotomy  in  brain  tumors,  992;  in  cerebral  haemor- 
rhage, 980;  in  birth  palsies,  912,  918;  in  lesions  of 
optic  nerve,  1009. 

Craw-craw,  47. 

Creeping  eruption,  66. 

Cretinium,  7G8;  endemic,  769;  sporadic  768. 

Cretinoid  change,  768. 

Crises,  gaMtro-intestinal,  in  angio-neurotio  oedema, 
1103;  in  locomotor  ataxia,  891;  in  purpura,  745; 
nanal,  in  tabes,  892. 

Cri.Hi!<.  in  pneumonia,  174;  in  reliqMing  fever,  110; 
in  typhus  fever,  108. 

Cro».He<i  or  alternating  paralysifl,  951,  973. 

Cruised  acnaory  paralysis,  952. 


Croup,  membranous,  202;  spasmodic,  599. 

Croupous  enteritis,  500. 

Croupous  pneumonia,  164. 

Crura  cerebri,  lesions  of,  951 ,  973. 

Crural  angina  of  Walton,  853. 

Crutch  paralysis,  1036. 

Cruveilhier'B  palsy,  901. 

Cry,  epileptic,  1061;  hydrocephalic,  302;  hysterical. 
1081;  in  congenital  syphilis,  270. 

Cryoscopy,  685. 

Cryptogenetic  septicemia,  215. 

Crystalline-pox,  119. 

Cuban  itch,  113. 

Curachmann'a  spirals,  611,  613. 

Cutaneous  nerve,  external,  disease  of,  1038. 

Cyanosis,  in  acute  tuberculosis,  300;  in  congenital 
heart-disease,  845;  in  diabetes,  417;  in  emphy- 
sema, 636;  and  polycythxemia,  762;  traumatic, 
662. 

Cydoplegia,  1014. 

Cynanche  maligna,  193. 

Cynobex  hebetica,  1081 

Cystic  disease,  of  kidney,  715;  of  liver,  569. 

Cystic  duct,  obstruction  of,  551 . 

Cysticercus  cellulosee,  31;  ocular,  32;  subcutaneous, 
32;  general,  32;  oerebro-spinal,  32. 

Cystin  calculi,  679,  710. 

Cystinuria,  679. 

Cystitis,  in  locomotor  ataxia,  892;  in  transverse 
myelitis,  946;  tuberculous,  347. 

Cysts,  chylous,  of  mesentery,  533;  dermoid,  661; 
in  kidneys,  715;  of  brain.  989;  of  liver.  569;  por- 
encephalic, 986;  pancreatic,  577;  of  brain,  throm- 
botic, 978. 

Cytodiagnosis  in  general  paralysis,  900. 

Cytoryctes  vaccinia,  125;  C.  variolas,  113. 

Cytozoa,  1. 

Dacryoadenitis  (see  Lacjhrymal  Glands). 

Dancing  mania,  1053. 

Dandy  fever  (dengue),  156. 

Davainea  Madagascariensis,  29. 

Day-blindness,  1008;  in  scurvy,  752. 

Deaf-mutism  after  cerebro-spinal  fever,  163. 

Deafness,  in  cerebral  tumor,  991;  in  cerebro-spinal 
meningitis,  163;  in  hysteria,  1081;  in  M^ni^e'a 
disease,  1024;  in  scarlet  fever,  136;  in  tabes 
dorsalis,  891;  nervous,  1024. 

Death,  modes  of,  in  tuberculosis,  338. 

Death,  sudden,  in  angina  pectoris,  840;  in  aortic 
insufficiency,  800;  in  coronary  artery  disease, 
824;  in  enlarged  thymus,  772;  in  myocardial  dis- 
ease, 828;  in  pleural  effusion,  648;  in  rheumatic 
fever,  225;  in  status  lymphaticus,  755;  in  typhoid 
fever,  96. 

Debility,  nervous  (see  Neurasthenia),  1086. 

Decubitus,  acute,  970;  (bed-sores)  in  transverse 
myelitis,  945. 

Degeneration,  reaction  of,  881;  in  neuritis,  1003;  in 
facial  paralysis,  1021. 

Deglutition,  difficult  (see  Dysphagia). 

Deglutition  pneumonia,  621. 

Delayed  resolution  in  pneumonia,  185. 

Delayed  sensation  in  tabes,  891. 

Delhi  boil,  9. 

Delirium,  acute.  1041;  acute,  in  lead-poisoning,  378; 
cordis,  96,  832,  834;  expansive,  897;  in  acute 
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rheumatism,  224;  in  pneumonia,  179;  in  typhoid 
fever,  85;  in  typhus  fever,  107;  tremens,  371. 

Deltoid,  paralysis  of,  1036. 

Delusional  insanity  after  pneumonia,  180. 

Delusions  of  grandeur,  897. 

Dementia  paralytica,  895;  syphilis  and,  269,  272, 
896. 

Demodex  folliculorum,  52. 

Dendrites,  (protoplasmic  processes),  867. 

Dengue.  156. 

Dentition,  in  congenital  syphilis.  271;  in  mercurial 
stomatitis,  438;  in  rickets,  429. 

Dercum's  disease,  432. 

Dermacentor  americanus,  53. 

Dermamyiasis  linearis  migrans  cestrosa,  56. 

Dermatitis,  exfoliative  form,  136;  protoioio,  2. 

Dermatobia,  56. 

Dermato-myositis,  1111. 

Dermatose  parasitaire,  47. 

Desquamation,  in  measles,  143;  in  rubella,  146;  in 
scarlet  fever,  134;  in  small-pox;  117;  in  typhoid 
fever   74. 

Deviation,  secondary,  1015. 

Devonshire  colic,  375. 

Dextrocardia.  843. 

Diabetes  insipidus.  424;  heredity  in,  424;  in  ab- 
dominal tumor,  424;  relation  of,  to  brain  syphilis, 
424;  in  tuberculous  peritonitis,  424. 

Diabetes  melUtus,  408;  acute  form.  414;  bronxing 
in,  417;  chronic  form,  414;  coma  in.  417;  diet  in, 
420;  dietetic  form.  414;  experimental,  410;  gan- 
grene in,  417;  hereditary  influences  in,  409;  in 
obesity,  410;  in  children,  417;  lipogenic  form.  414; 
metabolism,  411;  neurotic  form,  414;  pancreas 
in,  413;  pancreatic  form,  414;  paraplegia  in,  418; 
perforating  ulcer  in,  417;  theories  of,  412;  urine 
in.  415. 

Diabetes,  phosphatic,  680. 

Diabetic,  centre  in  medulla,  410;  cirrhosis,  413; 
coma,  417;  phthisis,  412;  tabes,  418. 

Diacetic  acid.  416,  082. 

Diaphragm,  paralysis  of,  1034;  degeneration  of 
muscle  of.  1034. 

Diarrhoea.  497;  acute  dyspeptic,  506;  alba,  500; 
bacteria  in,  505;  chronic,  treatment  of,  503; 
chylosa,  500;  endemic,  of  hot  countries,  51;  in 
children,  treatment  of.  509;  in  cholera.  231;  in 
dysentery,  244;  fermentative,  506;  in  hysteria, 
1082;  inflammatory,  508;  in  phthisis.  334;  in  ty- 
phoid fever.  79;  in  uraemia,  685;  nervous  498;  of 
Cochin-China,  51;  tubular,  530;  lienteric,  499; 
summer,  505. 

Diathesis,  gouty,  404;  hipmorrhagic.  743;  lithic 
acid.  677;  tuberculous  or  scrofulous,  293;  uric 
acid,  677. 

Diazo-reaction  in  typhoid  fever,  87. 

Dicrotism  of  pulse  in  typhoid  fever,  70,  76. 

Diet,  in  chronic  dyspepsia,  463;  in  constipation, 
527;  in  convalescence  from  typhoid  fever,  104; 
in  diabetes,  420;  in  gout,  406;  in  infantile 
diarrhoea.  510;  in  obesity.  432;  in  scurvy,  752; 
in  tuberculosis.  356;  in  typhoid  fever,  99. 

IHetVa  crises.  666. 

Digestive  system,  diseases  of,  434. 

Dioctophyme  gigas,  51. 

Diphtheria.  192;  atypical  forms  of,  200;  of  audi- 
tory   meatus,  203;    of  conjunctiva,    203;    and 


croup,  199;   bacilluB  of.  194;   contigimiimfi  of, 

193;   hemiplegia  in.  204;   immunity  from.  Itt. 

210;  in  animals.  194;  laryngeal.  202;  latent,  200; 

nephritis  in.  204;    neuritis  in.  204;   nasal.  201; 

pharyngeal,  200;  of  skin.  203;  systemic  infeetam. 

201;    antitoxin  treatment  of.  209;    of  wonadi. 

203. 
Diphtheritic,  colitis,  500;  membrane,  histology  of. 

199;  processes  in  pneumonia,  172;  prooeani  in 

typhoid  fever,  90. 
DiphtheritiB,  196. 
Diphtheroid  inflammations,  196. 
Diplegia,  facial,  1020;  in  children,  010. 
Diplocoocus  intracellularis  meningitidis.  159. 
Diploooccus  pneumoniae  (micrococcus  laneeobtia. 

pneumococcus).  167;  in  empyema.  649;  in  eodo* 

carditis,  788;  in  peritonitis.  581. 
Diplopia  (see  Double  Vibion),  1016. 
Dipsomania,  369. 
Dipylidium  caninum,  29. 
Disinfection,  in  diphtheria,  207;  in  typhoid  fever. 

97. 
Dimecting  aneurism,  854. 
Disseminated  sclerosis,  930. 
Distomes.  varieties  of,  in  man,  26,  27. 
DistomiasLs,  26;  hiemic,  27;  hepatic,  26;  intestisiL 

27;  pulmonary,  26. 
Dittrich'a  plugs.  605. 
Diuresis,  424. 
Diver's  paralysis,  937. 
Divertictila  of  oesophagiis.  456. 
Dorsodynia,  397. 
Dothidnent^rite,  57. 
Double  heart,  843. 
Double  vision,   1016;   in  ataxia,   889; 

Bright's  disease,  699. 
Dracontiasis,  49. 
Dracunculus  medinensis,  49. 
Drainage    and    diphtheria,    193 ;     an^ 

445. 
Dreamy  state  in  epilepsy.  1062. 
Dropsy,   cardiac,    treatment    of,    818;    in   aaaan 

(csdema).  726;  in  acute  Bright's  disease.  688;  ii 

aortic  insufficiency.  799;  in  aortic  stenoas.  808; 

in  cancer  of  stomach.  482;  in  chronic  Brifht'i 

disease.  699;  in  mitral  insufllciency.  806;  in  mitnl 

stenosis,   811;    oily,    431;    in    phthisis,   334;  a 

scarlet  fever,  135. 
Dnie*enfieber,  365. 
Drug-rashes.  137.  743. 

Drunkenness,  diagnosis  of,  from  apoplexy.  369. 97S. 
Dry  mouth,  441. 
Dulness.    movable,    in    pleural    effusicui,    647;  » 

pneumothorax,  659. 
Dumb  ague.  24. 
Dum-dum  fever.  9. 
Duodenal  ulcer,  470;   diagnosis  of.   from  gM4rit. 

476. 
Duodenum,  defect  of,  521 ;  uloer  of,  470. 
Dura  mater,  diseases  of,  923;  hematoma  of.  023L 
Durande'a  mixture.  555. 
Durotie^a  murmur,  801. 
Dust,  diseases  due  to,  629,  631;  tubercle  bacaUi  xa 

287. 
Dwarfs,  types  of.  774. 
Dysacusis,  1023. 
Dysbasia  angio-ederotica  of  Erb.  853. 
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Dysentery.  amcDbic  or  tropical,  2;  abaoen  of  liver 
in,  4;  amccbse  in,  2;  bacillary,  242;  acute  catarrh- 
al, 245;  diphtheritic,  245. 

Dyspepsia,  acute,  456;  chronic,  459;  nervous,  400. 

Dysphagia,  hysterical  1082;  in  cancer  of  the 
oesophagus,  455;  in  hydrophobia,  256;  in  oesopha- 
gismus,  453;  in  oesophagitis,  452;  in  pericardial 
effusion,  770;  in  thoracic  aneurism,  850;  in 
tuberculous  laryngitis,  600;  in  tumors  of  the 
mediastinum.  661. 

Dyspnoea,  cardiac,  treatment  of,  818;  from  aneu- 
rism, 859;  in  emphysema,  636;  hysterical,  1081, 
1007;  in  acute  tuberculosis,  200;  in  aortic  in- 
sufficiency. 700;  in  chlorosis,  722;  in  diabetic 
coma,  417;  in  mitral  insufficiency,  806;  in  mitral 
stenosis,  811;  in  myocardial  disease,  827;  in  peri- 
cardial effusion,  779;  in  pneumonia,  174;  in 
phthisis,  326;  in  oedema  of  the  glottis,  508;  in 
spasmodic  laryngitis,  500;  unemic.  684. 

Dystrophies,  muscular,  006;  clinical  forms  of,  007. 

Ear,  complications  of  scarlet  fever,  136;  affections 

of,  in  syphilis,  268,  271;  symptoms  simulating 

meningitis,  026,  004. 
Ebatein'B  method  in  obesity,  432. 
Ecchymoses.  743. 

Echinococcus  cyst,  fluid  of,  34,  37. 
Echinococcus  disease,  32. 
Echinococcus,  endogenous,  33;  exogenous,  33;  mul- 

tilocuhiT.  34,  37. 
Echinorhynchus  gigas,  51;  E.  moniliformis,  52. 
Echokinesis,  1054. 
Echolalia.  1054. 
Eclampsia,  1056. 
Ectopia  cordis.  843. 
Ecsema,  of  the  tongue,  438;  in  diabetes.  417;  in  gout, 

404. 
EdebohU*  operation,  702. 
Efferent  tract,  diseases  of,  001. 
Egyptian  chlorosis,  44. 
Ehrlich'M  reaction  in  typhoid  fever,  87. 
Eighth  nerv'e,  lesions  of,  1023. 
Elastic  tissue  in  sputum,  324. 
Electrical  reactions,  in  exophthalmic  goitre,  767: 

in  facial  palsy,  1021;  in  Landry's  paralysis,  010; 

in  multiple  neuritis.  1003;  in  periodical  paralysis, 

1000;  in  poliomyelitis  anterior,  016;  in  Thomaen'a 

disease.  1113. 
Electrolysis  in  aneurism,  862. 
Elephantiasis,  40;  neuromatosa,  1005. 
Emaciation,  in  anorexia  nervosa,  1082;  in  gastric 

cancer,  481 ;  in  oesophageal  cancer,  455;  in  phthi- 
sis, 320. 
Embolic  abscesses,  216. 
Embolism,  and  aneurism,  854;  in  chorea,  1048;  in 

typhoid  fever,  78;    of  cerebral  arteries,  077;  of 

mesenteric  artery,  533. 
Embryocardia,      in   pneumonia,    177;   in   typhoid 

fever,  78. 
Emphysema,  633;  acute  vesicular.  638;  atrophic, 

638;     compensatory.    6.33;     hyr)ertrophic,    634; 

idiopathic,   634;    interstitial,   638;   large-lunged, 

634;  substantive.  634. 
Emphysema,  subcutaneous,  after  tracheotomy,  663; 

after  aspiration   of  the  pleura.  654;   in  gastric 

ulcer,  472;  in  phthisis,  335;  of  the  mediastinum, 

663. 


Emprosthotonos  in  tetanus,  260. 

Empyema.  648;  bacteriology  of,  640;  necessitatis. 
265,  650,  861;  perforation  of  lung  in,  650;  in 
scarlet  fever,  135.  • 

Encephalitis,  acute,  002;  meningo-,  foetal.  Oil; 
poli-,  of  StrUmpell,  086;  suppurative,  003;  syphi- 
Utic,  272. 

Encephalopathy,  lead,  377. 

Enchondronut  of  lung,  641 . 

Endarteritis  of  spinal  cord,  035. 

Endocarditis,  acute,  785;  chronic,  702;  chronic 
mural.  703;  in  chorea,  786,  1040;  infective,  786; 
in  the  foetus,  703,  844;  gonorrhoeal,  282;  in  pneu- 
monia, 786;  in  puerperal  fever.  786;  in  rheu- 
matism, 223,  785;  in  scarlet  fever,  135;  in  septi- 
caemia, 786;  in  typhoid  fever,  60,  78;  in  tubercu- 
losis, 321,  786;  malignant,  786;  micro-organisms 
in,  788;  mural,  788;  recurring,  786;  sclerotic,  703; 
simple  or  verrucose,  785;  syphilitic,  276;  ulcera- 
tive, 787. 

Endophlebitis,  851. 

Endothelioma,  mucoid,  716. 

Enteric  fever  (see  Typhoid  Fever),  57. 

Enteritis,  catarrhal,  407;  croupous,  500;  diphther- 
itic, 500;  in  children,  504;  phelgmonous.  501; 
membranous  or  tubular,  530;  ulcerative,  501. 

Enteroclysis  in  cholera,  233. 

Enterocolitis,  508. 

Enteroliths,  522;  as  a  cause  of  appendicitis.  513; 
in  sacculi  of  colon,  526. 

Enteroptosis,  528,  665,  1091. 

Entosoa  (see  Animal  Parahttrs),  1. 

£k>sinophilia  in  ankylostomiasis,  46;  in  leuksemia, 
736;  in  trichlniasis,  42. 

Ependymitis,  purulent,  302. 

Ephemeral  fever,  363. 

Epidemic  hsemoglobinuria.  270,  671,  747. 

Epidemic  roseola,  145. 

Epidemic  stomatitis,  367. 

Epididymitis  (see  Orchitis),  277.  348. 

Epilepsia,  larvata,  1062;  nutans,  1032. 

Epilepsy,  1058;  and  alcoholism,  1060;  and  S3rphilis, 
1060,  1063;  heredity  in,  1050;  in  chronic  ergo- 
tism, 383;  in  general  paresis,  898;  in  lead-poison- 
ing, 378;  in  Rajfitaud'B  disease,  1101;  JacJcMmian, 
883, 1063;  masked,  1062;  post-einleptic  symptoms 
of,  1062;  procursive,  1061;  reflex.  1060;  rotatory, 
1061;  spinal.  010;  surgical  treatment  of,  1066. 

Epileptic  fits,  stages  of.  1061. 

Epistaxis.  505;  in  Hright's  disease.  699;  family 
form  of,  595,  749;  in  haemophilia,  749;  in  scurvy, 
752;  in  typhoid  fever,  84;  "  renal,"  669;  vicarious. 
596. 

£r6-Oo2d/fam'«  symptom-complex.  1113. 

Erb'B  syphilitic  spinal  paralysis,  913. 

Ergotism,  383;  convulsive,  383;  gangrenous,  383. 

Erosion  of  teeth,  438. 

Eructations,  nervous,  490. 

Eruptions  (see  Rashes). 

Erysipelas,  210;  abscess  in.  212;  after  vaccination, 
126;  facial.  211;  in  typhoid  fever.  89;  migrans, 
212;  puerperal,  211. 

Erythema,  exudativum,  744;  infectiosum.  146;  in 
pellagra,  384;  in  typhoid  fever,  75;  in  tonsillitis, 
446. 

Erythrocythajmia,  748. 

Erythromelalgia,  1071, 1102. 
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Eschar,  slouching,  in  hemiplegia,  970. 

Eustrongylua  gigas,  51. 

Exaltation  of  ideas  in  general  paresis,  897. 

Exanthema  tic  typhus,  105.     • 

Exfoliative  dermatitis,  136. 

Exophthalmic  goitre,  765;  acute  form,  766;  diminu- 
tion of  electrical  resistance  in,  767;  flushing  in, 
767;  pigmentation  in,  767;  tachycardia  in,  766; 
tremor  in,  767. 

Exophthalmos,  766. 

Extract  of  Jez.  use  of,  in  typhoid  fever,  102. 

Extra-systole  of  heart,  834. 

Eye,  motor  nerves  of,  paralysis  of,  1013;  spasm  of. 
1014. 

Eye-strain  in  migraine,  1067. 

Eyes,  conjugate  deviation  of.  in  brain  'tumor,  991 ; 
in  apoplexy,  971;  in  tuberculous  meningitis. 
303. 

Facial,  asymmetry.  1030,  1104;  diplegia,  1020; 
hemiatrophy.  1104;  hemihypertrophy,  1105; 
nerve,  paralysis  of.  1019;  paralysis  from  cold, 
1020;  paralysis  from  lesion  of  trunk  of  nerve, 
1019;  paralysis  from  lesion  of  cortex,  1019; 
paralysis,  symptoms  of,  1020. 

Facial  spasm.  1022. 

Fades,  Hippocratic,  582;  leontina.  in  leprosy,  362; 
in  mouth-breathers.  449;  ParkinMonian,  1043; 
syphilitic,  270;  in  typhoid  fever.  72. 

Fiecal,  accumulation,  521,  526;  concretions,  513, 
526;  vomiting.  522. 

Ficces.  bacteria  in,  505;  in  jaundice.  535. 

Fallopian  tubes,  tuberculosis  of,  348. 

Famine  fever  (see  Relapsing  Fever),  109. 

Farcy,  261;  acute,  262;  chronic,  263. 

Farcy-buds.  263. 

Farre'B  tubercles,  568. 

Fasciola  hepatica,  26. 

Fat  embolism  in  diabetes.  418. 

Fat  necrosis,  675;  of  pancreas,  in  diabetes.  413. 

Fatty  degeneration,  of  arteries.  847;  of  liver,  570; 
of  the  new-bom  (Buhl'§  disease),  747. 

Fatty  degeneration  of  heart,  825 ;  in  ansemia, 
726. 

Fatty  stools.  575. 

Febricula.  363. 

Febris.  camis.  104;  recurrens,  109. 

FehUng'8  teat  for  sugar.  415. 

Fermentation,  test  for  sugar,  415. 

Fetid  stomatitis,  435. 

Fetor  oris,  439. 

Fever,  aphthous,  367;  bilious  remittent,  20;  black- 
water,  22;  break-bone,  156;  cachexial,  9;  camp, 
105;  cerebro-spinal,  157;  in  cholera.  231;  country, 
386;  dandy,  156;  dum-dum,  9;  entero-mesenteric, 
57;  ephemeral.  363;  famine,  109;  Florida,  386; 
gastric.  457;  glandular,  365;  hay.  594;  hospital. 
105;  hysterical.  1084;  jail,  105;  pernicious  mala- 
rial. 21;  in  pueunionia.  172;  in  acute  pneumonic 
phthisis.  314.  316;  in  acute  miliary  tuberculosis. 
299.  300.  302;  in  primary  multiple  neuritis.  1000; 
in  meningitic  tuberculosis,  302;  petechial,  157;  in 
pulmonary  tuberculosis,  327,  malignant  purpuric, 
157;  in  pysDmiu,  217;  in  pylephlebitis,  suppura- 
tive. 566;  in  intermittent  fever.  16;  in  relapsing 
fever,  110;  in  remittent  fever,  20;  in  scarlet 
fever.  132;  in  septicsemia,  214;  in  small-pox,  115; 


in  sun-stroke,  386;  in  appendicitis,  514;  m  at- 
ondary  ssrphilis,  267;  in  typboid  ferer,  7S;  is 
typhus  fever,  108;  in  yellow  fever,  236;  hiag,164; 
malarial,  10;  miliary.  367;  Malta.  347;  Medbv 
ranean,  248;  mountain,  366;  Neapofitaa.  M; 
putrid  malignant,  57;  xelapstnc  109;  roek,  MS; 
seven-day,  109;  ship,  105;  alow  nerroei.  57; 
splenic,  252;  spotted.  105, 157;  tiek.  63;  tiypsKh 
some,  8;  tjrphoid.  57;  typho-malarial.  30,  tt; 
typhus;  105;  undulant,  247;  yellow,  333. 

Fever,  idiopathic  intermittent,  316. 

Fever,  intermittent,  in  absoeee  of  li^er.  565;  bk  tfH, 
16;  in  chronic  obstruction  of  bile-paMagn  bj 
gall-stones,  553;  in  Hodgkin*9  dtseaw,  741;  is 
pysmia,  217;  in  pyelitis.  705;  in  septieeoaia.  211; 
in  secondary  sypluliB,  267;  in  tuberculosis.  SS. 
327. 

Fibrinous,  bronchitis.  613;  pneumonia,  IM. 

Fibroid  disease  of  heart,  824. 

Fibroma  of  lung,  641. 

Fibrosb,  arterio-capillary.  847. 

Fihre,  infiamtnaUrirt,  386;  typMuU  d  /anas  rMk 


Fifth  nerve,  paralsrsis  of.  1017;  gustatory  I 
1018;  trophic  changes  in  paralysia  of.  1017. 

Filaria,  forms  of,  47.  40.  50.  51. 

Filariasis.  47. 

Fingers.  Hippocratic,  335. 

Fish  poisoning  by.  383. 

Fither'B  brain  murmur,  429. 

Fistula  in  ano  in  tuberculoeis,  337.  341. 

Fistula,  cpsophago-pleuro-cutaneotts,  456. 

FistuU  of  Eck,  563. 

Flat-foot,  1071. 

Flatulence,  in  hsrsteria,  1062;  in  nerrooi  ^yt- 
pepsia,  492;  treatment  of,  466. 

Flea,  bite  of.  54. 

Flies,  in  typhoid  fever.  63;  paraaitie,  65. 

FliTWB  murmur.  800.  810. 

Floating  kidney.  529.  664. 

Floor  maggot.  56. 

Florida  fever.  386. 

Flukes  (see  Dtrtomes). 

Foetus,  endocarditis  in.  793.  844;  syphiiiB  ia.  Stt; 
tuberculosis  in.  287;  white  pneumonia  of.  371; 
typhoid  fever  in.  92. 

Folic  Briifhtique,  684. 

Follicular  tonsillitis.  445. 

Food  (see  Diet). 

Food  poisoning.  380. 

Foot  and  mouth  disease,  367. 

Foramen  ovale,  patency  of.  843. 

Foreign  bodies  in  appendix,  513;  in  inteetuMs.  SSI. 

"Fourth  disease."  146. 

Fourth  nerve.  1014;  paralysis  of.  1015. 

Fragilitas  ossium.  1 108. 

Fremitus,  tactile.  176.  320.  646;  vocal.  176,  6r, 
646;  hydatid.  35. 

Friction,  mediastinal.  663;  perieardial,  777;  peri- 
toneal. 587;  pleural.  330.  647;  pleuro-pcrieanfaL 
330.  777. 

FrUdreieKt  ataxia.  921. 

Friedreich* »  disease.  1113. 

Friedreich's  sign  in  adherent  pericardium.  78S. 

Frontal  convolutions,  lesions  of.  990. 

Frontal  ^usss.  pentastomes  in,  63. 

Funnel  breast,  320.  449. 
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A3de»  S90;  cooBe*  081;  in  pamlyitiii  affitaaB, 

in  p«etidio-hyp«*rtrophic  miuiculiii'  pBTalyBJa, 

m  flpantlc  paraplegia,  909;    pseudo-tabetic. 

1002;  §Uppag«t  m  |i«nphera]  aeuntia,  378, 

002;  in  di&botio  tabes,  A\%, 

■dder,   diaeaMM   of^  i542;   atrophy   of,  552; 

cation  of,  552;  cancer  of,  546;  dllatarion  of, 

rmpyeoia  of,  552;  forniinjc  abdominal  tuiaor, 

jhlefpnonou!!  inflammation  at,  552. 

bythm,  m  myocardial  diaeajie,  827 « 

ig  consunipliuD,  315. 

ne  crepitup,  552, 

nea,  548, 

Irdii.  poisoning  by,  382. 

.  basal,  tumors  of,  900, 

,  dorsal  root,  acuta  birtnorrhagie  InAammn- 

if,  000. 

le.  in  tliab«tes.  417;  in  erfcutiitm,  383;  in 

nocia.  187;  in  tjrphuid  fcvpr,  78;  in  typhiu», 

Itwal  or  dymmptrieal,  lit}!;  ouiltiple,  HOi; 

ig,  638;  or  moutli,  437. 

louii  st^iimatitiji.  4S7. 

►  threati  test  fot  yric  acid,  4O0. 

UIUS     (fle«     BaCILLLIS    AKnOOKNES    CAPHULA- 

tfi  cancUon,  extUpaUon  of ,  ia  tie  douloureux. 

d«.  403. 
kaaifl,  467. 
eatairli,  ai3ut«,  450. 

eriiie».  47t5.  494.  891;  f^ver,  457. 
juiee,  hyperacidity  of,  47G,  492;  Buhacidity 
3. 

ipaam,  ooncenital,  487. 
ulcer.  470. 

I,  acida,  462;  acute.  450;  acute  suppumttTe, 
macida,  462;  atror>Iifa]i^,  4tii2;  chronic,  459; 
heritic.  459;  mem  bran  uun,   459;   niueipara, 
mycotic.  459;  para^itio,  459;  phlctrmiHiim^, 
[KilypoBa,  460;  srlerutic.  4tiO;  simple,  456; 
i  (sliraiiie,  400;  toxic.  458. 
iMsua  hoiiiini«t  37. 
ynia,  493. 
biios  equi,  60, 
rbagia.  487. 
amy,  456. 
yniaa,  402. 

paralyuB  of  the  uinani*  (ffenerol  pan«»i.'<), 
ffftjftrt*i«  of,  from  syphilis,  899;  influence  of 
U  In,  860.  272,  800. 
uinftry  iQratam,  tuberculoi^iii  of,  343. 

6S. 

»hkal  tongue,  438. 
idiaeaae,  1025. 

meavlefl.  145. 

'owih,  iioe. 

tnd  gigandwm,  1 106. 

un  and  acromeipdy,  1100, 

rhyoeJiuA  gigas,  51. 

I  ja  Tourtlte'*  diBeasc,  1 054. 

kkBr^s  liver  tsee  CiicitiiuHiH  or  Livko),  550. 

1.  aOl;  acute,  2t^2;  cJiroiiic,  202;  diagtMMis 

■mall'pox,  121. 

ar  fever.  305. 

i  diMaM.  528. 

of  brain.  068. 

043. 


Globulin  in  urine,  075. 

Globuff  hyj«tericu#.  1077, 

Glomerulfi-nephritis,  587. 

Gloasitia.  Miller's.  438. 

01o«flio-lobio-liiryngeal  paralyms,  904. 

Glooao-pbaryngeal  nerve,  affections  of,  1020, 

Gloeey  akin  in  arthnttii  deformaoa.  392. 

Glottia,  cpdema  of,  598;  in  Bri^ht'»  disease.  099; 
in  small-pox,  H9;  in  tjT'h"^*d  fever,  09, 

Gluteal  nerve,  affections  of,  1038. 

Glycogen,  formation  of,  412, 

Glycogenic  function  of  liver,  412, 

Glycowria,  412,  082;  gouty,  402;  lipogenie^  4 JO. 

Gmeiin's  iemt,  535. 

Goitre,  IKi;  exophthidmic,  705;  Budden  death  in* 
7 (VI;  Ungual,  704. 

Gonorrh^raJ  arthritift,  282;  endocarditiB,  282;  tcptt* 
caemin  antl  pyir-mia,  282. 

Goiiorrha^al  infection,  281;  nyiitetnic,  282. 

(jQoee  cough  in  aneuriitm.  859. 

Gout,  397;  acute,  402;  chronic,  403 ;  Bh$inn*9  tbcKtry 
of,  4(XI;  guaivin,  of  hugn,  101 ;  liereditary  influence 
in,  397;  innuencc  ut  alctdiol  in,  397;  tiiriueDCiB  of 
Unnl  in.  398;  iiifluence  of  lead  in.  398;  irrf>gu1ar, 
41)4;  nervnii*  ihenry  of.  400;  potir  niaoVi,  308; 
retr«»codent  or  suppreawsd.  403;  rheumatic,  389; 
trauma  and,  398. 

Gouty  kidney.  504. 

GratW*  »iKTi,  706, 

Grain,  poiBoning  by,  .383. 

GninrJeur,  deltjuinn?!  of,  897, 

Granil  mal.  10.'i8,  HK'tO. 

Granular  kitlney,  tW4. 

Granuloma  (a,  tivfectiousi,  of  brain,  988. 

Gravel,  renal.  700. 

Oratm*  diae«ae.  705. 

Green  oanoer*  738. 

Oreea-«lckne»s  <Bee  CnLonof^iH).  722. 

Greeo-atick  fracture  in  ricket*,  129, 

Grcgarinider,  puraHltic,  I. 

Grinder'n  rot.  031. 

Grippe,  la.  152. 

Ground  itch,  45. 

OrucUer'M  tumor,  377. 

Gutne4&-worm  diaeajie,  40. 

(JuU'b  diseaae,  700, 

Gummata,  207;  in  acquircil  sj-philis.  209;  in  eon- 
genital  ttyphilis.  27 1 ;  of  brain  and  Hpitml  ctjrd,  271 ; 
of  heart.  270;  of  kiilneyH,  277;  of  liver,  275;  of 
lunj<N.  273;  of  rectum.  27tl;  *if  t»»BtlB.  277, 

Gummatous*  ixriarteritis.  277. 

Gums,  black  line  on,  in  minem,  377;  blue  line  on.  in 
lead-poiiKJiiing,  370;  inBcurvy,751;  in  utoinatitiai 
435;  r(K I  line  on.  in  pulmonary  tiibireiiloidB,  338. 

Gui«tatory  paralyi^s,  10 IS. 

11at>it  BpaBm,  1053;  in  moutb^breatherB,  450. 
Habitus,  apoplectic,  006;  phthisicus,  293, 
Hifmatemeais,  487;    caUBoa  of.  487;    in  canrvr   of 

eitomacb,  483;  in  oirrhoMB  of  liver.  5.S8;  diagnosiji 

from  hrpoioptysis.  489;   in   enlarged    «pt«Mtn,  23. 

487;  in  scurvy,  752;  in  typhoid  fevcir.79;  in  llloar 

of  ittomach,  474. 
Hrmutocbyluritt.  non-paraditie,  677;  paraaitio,  48, 
Urmatoma  of  dura,  of  brain.  023;  of  eord,  024;  of 

nie^cntory,  532, 
H»malomata,  749, 
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Hsematomyelia.  936. 

Hsematoporphyrin.  682. 

Hflemstorrhachis.  935. 

Hsematuria.  669;  angio-neurotio  renal,  347;  endemic, 
of  Egypt,  27;  essential  renal,  347;  functional,  347; 
in  acute  nephritis.  688;  in  chronic  phthisis,  334; 
in  psorospermiasis,  2;  in  renal  calculus,  712;  in 
renal  cancer,  714;  in  tuberculosis  of  kidney,  346; 
malarial,  22;  unilateral,  669. 

Hsemochronuttosis.  413. 

Hsemocytozoa  of  malaria,  10. 

Hsmoglobin,  reduction  of.  in  chlorosis,  722. 

Hsmoglobiniemia,  671. 

Hsemoglohinuria,  670;  epidemic,  in  infants,  270, 
671. 747;  malarial,  22;  in  Raynaud' »  diaeaae  1101; 
paroxysmal,  671 ;  toxic,  670. 

Hsmoglobinuric  fever.  22. 

Hsemo-pericardium.  784. 

Hsmo-periton«um,  573. 

Heemophilia,  747. 

Hsmoptysis.  causes  of,  617;  hsrsterical,  1081;  at 
onset  of  phthisis.  322;  in  acute  bronoho^neu- 
monic  phthisis,  316;  in  acute  miliary  tuberculosis. 
300;  in  aneurism,  617,  859;  in  aortic  insufficiency. 
799;  in  arthritic  subjects,  617;  in  bronchiectasis, 
60S;  in  cirrhosis  of  lung,  630;  in  emphysema, 
637;  in  mitral  insufficiency,  806;  in  mitral  ste- 
nosis, 811;  in  pneumonia,  175;  in  pulmonary 
gangrene,  640;  in  scurvy,  752;  symptoms  of, 
618;  treatment  of,  619;  in  tjrphoid  fever,  85; 
relation  to  tuberculosis,  325,  617;  parasitic,  26; 
periodic.  617;  vicarious,  617. 

Hemorrhage,  broncho-pulmonary.  617;  cerebral, 
966;  from  mesentery,  532;  from  the  stomach, 
487;  in  acute  yellow  atrophy,  539;  in  anaemia, 
729;  in  cirrhosis  of  the  liver.  558;  in  contracted 
kidney,  699;  in  gastric  cancer,  483;  in  gastric 
ulcer,  474;  in  haemophilia,  748;  in  hysteria.  1081, 
1083;  in  intussusception,  524;  in  leukaemia,  734; 
in  malaria,  22;  in  nephrolithiasis,  712;  in  the  new- 
born, 747;  in  purpura  hscmorrhagica,  745;  in 
scarlet  fever,  134;  in  scurvy,  752;  in  small-pox, 
117;  in  splenic  enlargement,  23  762;  into  pan- 
creas, 573;  into  spinal  cord.  936;  into  spinal 
membranes,  935;  in  tuberculous  pyelitis,  347; 
in  tuberculosis  of  bowels,  340;  into  ventricles  of 
brain,  968;  in  typhoid  fever,  68.  80;  in  yellow 
fever,  237;  pulmonary,  325,  617. 

Haemorrhagic  diathesis.  743. 

Hfipmorrhagic  diseases  of  the  new-bom.  747. 

HsDmorrhagic  typhoid  fever.  91. 

Hcpmothorax,  651. 

Hair  tuniorM  in  stomach,  486. 

Hairy  heart.  770. 

Hallucinations  in  hysteria.  1083. 

Harrison'i  groove  in  rickets.  428;  in  enlarged 
tonsils.  449. 

Harvest-bug.  53. 

Hay-asthma  (hay-fever),  594. 

Haj/garth'a  nodosities,  390. 

Headache,  from  cerebral  tumor,  989;  in  cerebral 
syphilis.  272  ;  in  mouth-breathers.  450 ;  in  ty- 
phoid fever,  70  71,  85;  in  ursemia,  684;  sick, 
1066. 

Head-cheese,  poisoning  by  381. 

Hrofl-shaking  in  infants,  10.32. 

Heart-block.  834,  837. 


Heart,  bovine.  798;  diseaaes  of,  785;  Otarfcf «  tiMl- 
ment  of  diseases  of,  829;  amyloid  dcgtneiatic 
of.  826;  aneurism  of,  830;  athlete's.  707;  brova 
atrophy  of.  826;  calcaraoua  degcneratiop  of. 
827;  congenital  affections  of,  843;  dilatataoo  of. 
820;  displacement  in  pleuritie  effusion,  MS; 
displacement  in  pneumo-thoraz,  658;  fstty 
disease  of,  825;  foreign  bodies  in,  831 ;  fragmcata* 
tion  of  fibres  of,  825;  functional  affections  of.  832; 
hairy,  776;  hydatids  of,  831;  hsrpertropfay  of. 
822;    hypertrophy  of,  in   Bright's  disease.  608; 

.  in  exophthalmic  goitre,  766;  irritable,  833;  new 
growths  in,  831 ;  palpitation  of.  832;  parenehyns* 
tous  degeneration  of.  825;  rapid.  835;  rapture  of. 
830;  segmentation  of,  825;  syphilis  of,  276,  831; 
tobacco.  842;  tubercle  of,  340,  831;  tumon  <tf. 
831;  valvtdar  diseases  of,  793;  wounds  of,  831. 

Heart-muscle  in  fevers,  825. 

Heart^^ounds.  audible  at  distance,  766,  810;  wtak- 
ness  of,  827. 

Heart  strain.  821 . 

Heart-valves,  congenital  anomalies  and  lesiani  of. 
844;  rupture  of.  798. 

Heat,  exhaustion.  385;  stroke,  385. 

Heberden'a  nodes,  391. 

Hectic  fever,  327. 

Heel,  painful,  1071. 

Heller'a  test,  673 

Helminthiasis  (see  Animal  PAHAanxa).  1. 

Hemeralopia,  1(M)8;  in  scurvy,  752. 

Hemialbumose,  674. 

Hemianaesthesia.  in  cerebral  hsmorrhage.  073;  is 
hysteria,  1080;  in  railway  spine.  1007;  in  lesiowof 
internal  capsule,  951;  in  unilateral  cord  Icsnak. 
933. 

Hemianopia,  in  aphasia,  059;  functional.  1011: 
heteronymous.  1(N)9;  homonymous.  1009;  n 
migraine,  1067;  lateral,  1009;  naaal,  1010;  ngtiSh 
cance  of,  1012;  temporal,  1009. 

Hemiatrophy,  facial,  1104. 

Hemicrania,  10<}6. 

Hemiopic  pupillary  inaction,  1012. 

Hemiplegia,  966.  971;  crossed.  951.  973. 

Hemiplegia,  infantile.  985;  aphasia  in,  086;  cortiesL 
948;  in  diphtheria,  204;  epilepsy  in.  087;  in  hr%- 
teria.  1079;  in  malaria.  23;  mental  defects  in.9K7: 
post-hemiplegic  movements  in.  087;  spMOes 
cerebralis,  986;  in  typhoid  fever,  86. 

Hftniplegie  flasque.  974. 

Henoch' 9  purpura,  745. 

Hepatic  abscess,  563;  artery,  enlargement  of.  SIS: 
colic.  550;  intermittent  fever.  553;  vein,  auc- 
tions of.  542. 

Hepatitis,  interstitial  (see  CiRRRoaia).  556;  asp- 
purative,  563. 

Hepatization,  of  lung.  17Ct;  white,  of  frrtus,  273. 

Hereditary  form  of  oedema.  1104. 

Heredity,  in  Bright's  disease.  604;  in  diabrttf 
insipidus.  409;  in  Friedreich' m  ataxia.  021 ;  io  fnaC 
397;  in  hemophilia,  748;  in  paramynclonta  odti- 
plex,  1113;  in  rheumatic  fever.220;  in  spastic  j«n- 
plegia.  912;  in  syphilis.  266;  in  tubereuloM.  287. 

Herpes,  in  cerebro-spinal  meningitis.  161;  in  Mtif 
ula,  364;  in  malaria.  17;  in  pneumrmia,  179:  ■ 
t3rphoid  fever,  75;  soster.  900. 

Hiccough,  1034;  causes  of,  1034;  treatment  of.  lOS: 
hysterical,  1081. 
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High-tension  pulse,  charaeters  of,  008,  861. 
Hippoeratic  facies,  82,  582;  fingers,  335;  succusdon, 

659. 
Hippus.  1067. 

Hodgkin'a  disease.  738;  intermittent  fever  in,  741. 
Homalomyia  scalaris,  55. 
Hook-worm  disease.  44. 
Horn-pox,  119. 
Hospital  fever,  105. 
Hour-i^ass  stomach,  475. 
Huntingdon' »  chorea,  1 055. 
Husband  and  wife,  diabetes  in,  400;  tuberculosis 

in.  291. 
Hutehinmm*8  teeth,  271. 
Hyaline  casts  in  urine.  688,  693,  698. 
Hybrid  measles.  145. 
Hybrid  scarlet  fever.  145. 
Hydatid  disease  (see  Echinococcus). 
Hydatid  thrill  or  fremitus.  35. 
Hydrarthrosis,  chronic,  283;  intermittent,  1083. 
**  Hydrencephaloid  condition,"  507,  965. 
Hydriatio  treatment  (see  Htdrotherapy). 
Hydrocephalus.  996;  acquired  chronic,  997;  acute, 

301.    996;    angio-neurotio,    996;    chronic,    after 

cerebro-spinal  meningitis,  162;  congenital,  997; 

drainage  in.  996;  extemus,  996;  ex  vacuo,  996; 

idiopathic  internal.  996;  spurious,  507. 
Hydrocystoma  in  exophthalmic  goitre.  767. 
Hydromyelus.  924.  943. 
Hydronephrosis,  707;  congenital,  707;  intermittent, 

666.  708. 
Hydropericardium.  784. 
Hydroperitonoeum,  589. 
Hydrophobia.  255. 
Hydro-pneumothorax,  657. 
Hydrops  ad  matulam,  409. 
Hydrops  vesicsB  felhe,  552. 
Hydrothorax,  656. 

Hymenolepsis  diminuta;  H.  nana.  29. 
Hyperacidity  of  gastric  juice,  492. 
Hyperacusis.  1023. 
Hyperemia  of  the  brain.  964. 
Hyperesthesia,  in  ataxia,  891;   in  hsmatomyelia, 

936;  in  hysteria.  1080;  in  railway  spine.  1097;  in 

rickets.   428;   retinal.    1008;   in   unilateral   cord 

lesions.  933;  of  stomach,  493. 
Hyperalgesia.  1089. 
Hyperchlorhydria.  492. 
Hyperkinesis  of  stomach,  490. 
Hypernephroma.  714. 
Hyperosmia,  1(X)6. 
Hsrperpyrsmia,  398. 
Hsrperpyrexia,  hysterical.  1084;  in  rheumatic  fever, 

223;  in  scarlet  fever,  133;  in  sun-stroke,  386;  in 

tetanus.  260. 
Hyperthyrea.  765. 
Hyperthyroidism.  765. 
Hypertrophic  cirrhosis  of  liver.  560. 
Hypnotism  in  hysteria.  1086. 

Hypodermic  syringe  in  diagnosis  of  pleural  effu- 
sion. 652. 
Hypoglossal  nerve,  diseases  of,  1032;  paralysis  of. 

1032;  spasm  of.  1033. 
Hypoleucocytosifl,  in  typhoid  fever,  76. 
Hypophysis,  enlargement  of.  1106. 
Hypostatic  congestion,  of  lungs,  615;  in  typhoid 

fever.  85. 


Hsrpothermia.  in  typhoid  fever,  74. 

Hypotonia.  891. 

Hysteria.  1076;  and  disseminated  sderoaiB.  931; 
contractures  and  spasms  in,  1079;  oonvuLdve 
forms  of.  1077;  cries  in.  1081;  disorders  of  sensa- 
tion in.  1080;  forms  of  fever  in,  1084;  luemoptysis 
in,  1081;  insanity  in.  1083;  joint  affections  in, 
1083;  mental  symptoms  of.  1083;  metabolism  in, 
1084;  metallotherapy  in.  1080;  needle-swaUow- 
ing  in.  831 ;  non-convulsive  forms  of.  1078;  paraly- 
sis in.  1078;  special  senses  in,  1081;  stigmata  in. 
744.  1083;  traumatic  1096;  visceral  manifesta- 
tions of,  1081. 

Hysterical  angina  pectoris.  841. 

Hystero-epUepsy.  1063. 1078. 

Hysterogenic  points,  1080. 

Ice-cream,  poisoning  by.  382. 

Ice,  typhoid  bacillus  in.  61 . 

Ichthyosis  Ungualis,  439. 

Icterus  (see  Jaundice);  gravis,  538;  neonatorum, 
538. 

Idiocy,  in  infantile  hemiplegia.  987;  amaurotic,  912. 

Idiopathic  ansmia  of  Addison,  724. 

Idiopathic  intermittent  fever.  216. 

Ileo-cscal  region,  in  typhoid  fever.  82;  in  appendi- 
citis. 514;  in  primary  tuberculosis  of  bowel,  341. 

Ileo-colitis,  508. 

Ileus  (see  Stranuulation  of  Bowel)  ^  519; 
hysterical.  1082. 

Imbecility  in  infantile  hemiplegia,  987. 

Imitation  in  chorea.  1046. 

Impetigo,  contagious,  and  ulcerative  stomatitis. 
435. 

Impotence,  in  diabetes.  419;  in  locomotor  ataxia, 
892. 

Impulsive  tie,  1054. 

Incarceration  of  bowel,  519. 

Incoordination,  of  arms.  890;  of  legs.  890. 

Indians.  American,  chorea  in,  1045;  consumption 
in.  285;  small-pox  among.  112. 

Indicanuria.  680. 

Indigestion.  456;  acute  intestinal,  506. 

Infantile,  convulsions,  1056;  paralysis,  914;  scurvy, 
763. 

Infantilism.  270.  769,  773;  Ix>rain  type  of,  774; 
myxcpdematous.  774;  pancreatic.  774. 

Infarcts,  septic,  of  coronary  arteries,  824. 

Infection,  definition  of,  213. 

Infectious  diseases  57;  of  doubtful  nature.  363. 

Inflation  of  bowel  in  intussusception.  525. 

Influensa.  152;  appendicitis  in,  165;  cholelithiasis 
in.  155;  and  typhoid  fever,  90;  peritonitis  in,  155. 

Infusoria,  parasitic.  26. 

Inhalation  pneumonia  (see  Aspiration  Pneu- 
monia). 621. 

Inoculation,  agninflt  small-pox.  112,  119;  pro- 
tective, in  cholera,  229;  preventive,  in  hydro- 
phobia. 267;  preventive,  in  plague.  242;  pre- 
ventive, in  pneumonia.  169;  preventive,  in  typhoid 
fever.  98;  tuberculosis  transmitted  by.  289. 

Insane,  general  paralysis  of.  806. 

Insanity,  delusional.  684;  post-febrile,  86;  in  small- 
pox. 119. 

Insanity,  relation  of  drink  to.  370;  relation  of 
chronic  phthisis  to.  334;  relation  of  heart-diseaae 
to,  800. 
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Iiuecta,  parasitio,  53. 

InfloUUon,  385. 

Insular  sclerosis,  930. 

Intention  tremor  (see  Volitional  Tremor). 

Intercostal  neuralgia.  1070. 

Intermittency  of  heart  action.  834. 

Intermittent  claudication,  841,  853. 

Intermittent  fever,  16;  forms  of  (see  Fever). 

Intermittent  hepatic  fever.  553. 

Intermittent  hydrarthrosis,  1083. 

Intermittent  lameness.  853. 

Internal  capsule,  lesions  of.  940. 

Internal  carotid  artery,  blocking  of,  979. 

Intestinal  casts.  531;  sand,  532. 

Intestinal  coils,  tumor  formed  by,  311. 

Intestinal  obstruction,  519. 

Intestines,  diseases  of,  497;  actinomycosis  of.  264; 
dilatation  of.  531 . 

Intestines,  haemorrhage  from,  in  tjrphoid  fever, 
68,  80;  in  dysentery,  5,  244;  in  tuberculosis  of 
bowel.  340;  in  intussusception  of,  524;  in  ulcera- 
tion of.  501. 

Intestines,  infarction  of,  533;  intussusception  of, 
519.  524;  invagination  of,  520;  miscellaneous 
affections  of.  530;  new  growths  in,  521 ;  ulcers  of, 
501. 

Intestines,  obstruction  of,  519,  584;  acute.  522; 
chronic,  522;  by  enteroliths,  522;  by  foreign 
bodies,  521 ;  by  gall-stones.  522,  555;  by  lipomata, 
521. 

Intestines,  perforation  of,  in  typhoid  fever.  67,  81. 

Int^tines,  primary  tuberculosis  of,  292,  340; 
strangulation  of,  519,  524;  strictures  and  tumors 
of.  521 ;  twists  and  knots  in,  520. 

Intoxication,  definition  of.  213. 

Intoxications.  369. 

Intuiwusception.  519,  524. 

Invagination.  520;  post-mortem.  520. 

Inverse  type  of  temperature  in  acute  tuberculosis. 
299:  in  typhoid  fever.  72. 

Iri<loplegia  1014;  accommodative.  1014;  reflex. 
1014 

Iritis  Ryphilitic,  268.  271. 

Itch   Cuban.  113;  Philippine.  113. 

Itch,  insect.  52. 

Itching,  of  feet  in  gout.  405;  of  eyeballs  in  gout. 
405;  of  skin  in  Bright 's  disease.  609;  of  skin  in 
jaundice  535;  in  diabetes,  417;  in  exophthalmic 
goitre  767;  in  urtemia.  684. 

Ixodes  ricinus.  53. 

Ixmiiasls.  53. 

Jacksonian  epilepsy.  883.  1063. 

Jail  fever.  105. 

Jaundice.  534;  black.  535;  catarrhal,  542;  choluria 
in.  535;  from  cirrhosis  of  liver.  559,  561;  epidemic 
form  of.  364;  infectious,  364;  from  acute  yellow 
atrophy,  538;  from  cancer  of  liver,  569;  in 
diphtheria.  204;  from  gall-stones,  551,  553; 
hereditary.  537;  in  influenxa,  154;  in  pneumonia, 
181;  and  purpura.  536.  743;  in  Weil'a  disease. 
364;  malignant.  538;  of  the  new-bom,  538; 
obstructive.  534;  in  syphilis.  275;  toxaemic,  536; 
in  typhoid  fever.  83;  xanthelasma  in.  535;  in 
yellow  fever.  236. 

Jaw  clonus,  903. 

Hgger.  55. 


Joints  (see  Arthkitm). 
Jumpers,  1055. 
**  June  cold,"  594. 

Kahler's  disease.  674 

Kakke.  249. 

Kala-asar.  9. 

Keloid  of  Addison,  1109. 

Keratitis,   in   small-pox.    120;    interstitial,  of  iik- 

herited  syphilis,  271. 
Kemig's  sign,  163. 
Kidney,  diaeaaes  of,  664;  amyloid  or  lardaccnv 

disease  of,   702;   cancer  of,   714;   cardiac,  6Gt; 

circulatory  disturbance  in,  667;  ctrrtKMis  at.  GM. 

congenital  cystic,  715;  congeetion  of.  667;  cud- 

tracted,  694;  cyanotic  induration  of.  668;  cy<tir 

disease  of,  715;  disk-shaped,  664;  echinocuocwi. 

37;  floating,  664;  fused.  664;  gouty.  604;  granubr. 

694;  horseshoe,  664;  large  white.  602;  malforiEs- 

tiona    of,    664;    movable,    664;    palpable.  664; 

rhabdo-myoma  of,  714;  aarooma  of.  714;  stnrfu- 

lous.  347,  704;  sigmoid,  664;  small  white  kidnry. 

692;    surgical    kidney.    704;    syphilis   of.  277; 

tuberculoeb  of  345;  tumors  of,  713. 
KUh^-Loeffler  bacillus,  194. 

Knee-jerk,  loss  of.  in  ataxia  891 ;  in  diphtheria,  2M. 
Koch  treatment  of  tuberculosis.  356. 
Kopf  tetanus,  of  Ro9€^  260.    • 
Koplik's  sign.  142. 
Koesakoff's  syndrome,  370.  1002. 
Kubisagari,  1025. 

Labyrinthine  disease.  1024. 

Lachrymal   gland   in    mumps.    147;   in  Mikulia* 

disease,  442. 
"  Lacing"  liver,  572. 
Lacunae  of  Marie.  967. 
I.Acunar  tonsillitis,  445. 
La  grippe,  152. 
Lamblia  intestinalis.  25. 
Lameness,  intermittent.  853. 
Laminectomy    in    compression    myelitis,   940:  ti 

tumors  of  the  cord.  942. 
Landry* a  paralysis,  918. 
Laparotomy,  in  cirrhoeb  of  the  liver.  563:  in  tyrlwid 

fever.  103. 
Larva  migrans,  56. 

larvae  of  flies,  diseases  caused  by  (m>'iasi<).  55. 
Laryngeal  crises,  892. 
Laryngismus  stridulus,  598;    identity  of.  with  «a- 

larged  thymus,  772. 
Laryngitis,    acute,    catarrhal.    506;    chronic.  SVT: 

cedematous,  598;  spasmodic,  598;  9>i>hiUtk.  401: 

tuberculous.  6(X). 
Larynx,   diseases  of.  596;   adductor   |iarBl>*w  'i. 

1028;    anirsthesia    of.    1020;    hypenrvtheMa  <'. 

1029;  paralysis  of  abductors  of.  1027;  jipasm  -jf  tbr 

muscles  of,  1028;  unilateral  abductor  psrs2}« 

of.  1028. 
Latah,  1055. 
I   Lateral  sclerosis,  primary,  909;  amyotrophic.  901- 
Lateritious  deposit,  677. 
Lathyrism.  384. 

Lead,  colic,  377;  in  the  urine.  .175. 
Lead-palsy.  377;  localised  forms  of.  377. 
L«ad-poisoning.  375;  acute.  376;  arteri<»-erif>rtw«  v. 

378;  cerebral  ssrmptoms  in,  378;  chronie.  37A: 
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oonvulaions  from,  378;  gouty  deposito  in.  379; 
treatment  of,  379. 

Lead-workers,  prevalence  of  gout  in,  398. 

Leichen- tubercle.  290. 

Leishman  body,  9. 

LeontiasiB  ossea,  1107. 

Lepra  alba,  362;  mutilans,  3G2. 

Leproey,  359;  anaesthetic,  362;  bacillus  lepra  in, 
360;  contagiousness  of,  361;  macular  form  of, 
362;  tubercular.  362. 

Leptomeningitis,  acute  cerebro-splnal.  925;  chronic, 
928;  infantum,  non-tuberculous,  928. 

Leptothrix  in  mouth.  264. 

Leptus  autunmalis,  53. 

Leucin,  539. 

Leucocythffimia,  731. 

Leucocy  tosis,  in  ansemia,  721 ;  chlorosis,  722;  cere- 
bro-splnal  meningitis,  161 ;  diphtheria,  201 ;  em- 
pyema. 649;  erysipelas,  212;  Hodgkin*»  disease, 
741;  leukffimia,  735;  malaria,  24;  measles,  143; 
pyaemia.  217;  pneumonia,  177;  pleurisy,  648; 
rheumatic  fever,  222;  scarlet  fever,  133;  stomach 
cancer,  482,  485;  in  trichiniasis,  42;  in  tuber- 
culosis (acute),  300;  in  tuberculosis  (chronic  pul- 
monary). 333;  absence  of,  in  typhoid  fever,  76, 93; 
in  whooping-cough,  151. 

Leucoderma,  1109. 

Leuco-keratosis.  mucosa  oris,  439. 

Leuconychia,  1(X)2. 

Leucoi>enia  in  typhoid  fever.  76. 

Leukaemia,  731 ;  acute,  737;  lymphatic,  736;  blood 
in,  735;  congenital.  732;  heredity  in.  732;  in 
animals.  732;  in  pregnancy,  732;  myelogenous, 
731;  pseudo-,  738;  spleno-medullary,  73% 

I^ukanecmia,  737. 

Leukoplakia  buccalis.  439. 

Leyden'9  crystals,  61 1 .  613. 

Lienteric  diarrhcDa,  499. 

Life  assurance  and  albuminuria,  675;  and  syphilis, 
281. 

Lightning  pains  in  ataxia,  889. 

Lines  atrophica^,  75. 

Lingual  corns,  439. 

Linguatula  rhinaria.  52;  L.  serrata,  52. 

Lipaciduria,  682. 

Lipiemia,  412,  418. 

Lipoma  of  the  spinal  cord,  941. 

Lipothymia,  583. 

IJps,  tuberculosis  of.  339;  chancre  of,  266. 

Lipuria,  416,  682. 

Lithscmia,  677. 

Lithic-acid  diathesb,  677. 

Lithuria,  677. 

Little's  disease,  910. 

Liver,  abscess  of.  4, 563;  actinomycosis  of,  264;  acute 
yellow  atrophy  of.  538;  amyloid.  571 ;  anaemia  of, 
540;  angioma  of.  569;  cardiac.  541 ;  anomalies  in 
form  and  position  of .  572;  cysts  of,  569;  fatty,  570; 
gumma ta  of.  274;  hepato-phlebotomy  in  con- 
gestion of.  542;  hydatids  of.  35;  hypera>mia  of. 
640;  infarction  of.  542;  melano-narcoma  of,  568; 
new  growths  in.  567;  nutmeg.  541;  passive  con- 
gestion of,  541;  periodical  enlargement  of,  541; 
primary  cancer  of.  567:  psorospermiasis  of,  1; 
pulsation  of.  541;  snrcoma  of,  568;  secondary 
cancer  of.  568;  syphilis  of.  274;  tuberculosis  of, 
341;  in  typhoid  fever,  68, 83. 


Liver,  cirrhosis  of,  556;  alcoholic,  557;  ascites  in. 
559;  atrophic.  557;  capsular  form.  562;  in  diabetet, 
413;  fatty,  557;  hemorrhage  from  stomach  in 
558;  hypertrophic.  560;  syphilitic.  275.  562;  in 
children.  557;  jaimdioe  in.  559;  toxic  symptoms 
in.  559;  with  cancer.  570;  tuberculous.  342. 

Liver,  diseases  of.  534. 

Liver  dulness,  obliteration  of.  in  perforative  peri- 
tonitis, 82.  582. 

Liver,  movable.  529,  572. 

Living  skeletons,  903. 

Lobar  pneumonia,  164. 

Lahttsin'a  cancer,  715. 

Localisation,  cerebral,  874;  spinal.  871. 

Localised  peritonitis,  584. 

Lock-iaw,  258,  1018. 

Lock-spasm,  1073. 

Locomotor  ataxia,  886;  ataxic  stage  of,  890;  bladder 
symptoms  in,  889;  gastric  crises  in,  891;  hemi- 
plegia in,  892;  incipient  stage  of,  889;  laryngeal 
crises  in,  892;  nasal  crises  in,  892;  paralytic  stage 
of,  892;  paresis  in.  892;  rectal  crises  in,  891;  re- 
lation of  syphilis  to,  886. 

Long  thoracic  nerve,  affections  of.  1036. 

Loose  shoulders,  907. 

Lucilia  macellaria.  55. 

Ludwig'a  angina,  444. 

Lues  venerea  (syphilis),  265. 

Lumbago.  396. 

Lumbar  neuralgia,  1071. 

Lumbar  plexus,  lesions  of,  1038. 

Lumbar  puncture  of  Quincke,  103.  928.  998. 

Lung,  abscess  of,  640;  embolic.  640. 

Lung,  actinomycosis  of,  264;  albinism  of,  635; 
brown  induration  of,  615;  cancer  of,  641;  carni- 
fication  of,  622;  cirrhosis  of,  628. 

Lung,  diseases  of,  614;  stones,  319. 

Lung  fever,  164. 

Lungs,  congestion  of.  614;  hypostatic,  615. 

Lungs,  echinocoocus  of,  36. 

Lungs,  gangrene  of,  638;  abscess  of  brain  ih,  639. 

Limgs,  new  growths  in,  641 ;  in  cobalt-miners,  642. 

Lungs,  hemorrhagic  infarction  of.  618;  ccdema  of, 
616;  splenixation  of,  615,  622;  syphilis  of,  273; 
tuberculosis  of,  312. 

Lupinosis,  384. 

Lymph  glands,  tuberculosis  of.  304. 

Lymphadenitis,  general  tuberculous.  306;  local 
tuberculous.  306;  simple.  660;  suppurative.  660. 

Lymphadenoma.  general,  738. 

Lymphatic  state.  755. 

Lymphatism.  448.  755. 

Lymphocytosis,  in  cerebro-spinal  fluid,  900. 

Lymphoma,  malignant,  739. 

Lympho-sarcoma.  739,  742. 

Lymph-scrotum,  49. 

Lymph,  vaccine,  127. 

Lymph  vessels,  dilatation  of,  49. 

Lyssa.  255. 

Lyssophobia.  258. 

MaculflP  cenileflP.  54.  75. 

Macular  syphilides,  268. 

Main  en  griffe.  903.  925. 

Maize,  poisoning  by  (r»ellagra),  284. 

Maladie  de  Hanot.  560 

Maladie  de  WoUles,  614. 
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Malarial  cachexia,  15,  23. 

Malarial  fever.  10;  accidental  and  late  lesions  of, 

15;    sestivo-autumnal.    20;    algid    form   of,    22; 

comatose  form  of,  21;  continued  and  remittent 

form  of,  20;  description  of  the  paroxjrsm  in,  16; 

geographical   distribution   of,    10;   hemorrhagic 

form  of,  22;  intermittent,  16;  nephritis  in,  16; 

pernicious,  15,  21;  pneumonia  in,  16;  quartan,  17; 

quotidian,  17;  season  in,  10;  specific  germ  of,  10; 

tertian,  17. 
Malarial  hsemoglobinuria,  22. 
Malarial  nephritis,  16. 
Mallein,  263. 
Malta  fever.  247. 
Mammary  glands,  hsrpertrophy  of.  in  tuberculosis. 

334;  tuberculosis  of,  349. 
Mania  a  potu,  371. 
Mania,  BelVa,  1041. 
Marriage,    question    of,    in    iuemophilia,    749;    in 

syphilis.  281;  in  tabes  dorsalis.  894;  in  tubercu- 
losis. 351. 
Marrow  of  bones,  in  small-pox,  115;  in  leuluemia, 

732;  in  pernicious  anfemia,  726. 
Maaque  dea  femmes  engterUes,  758. 
Massai  disease,  50. 

Mastication,  spasm  of  the  muscles  of,  1018. 
Mastitis  in  enteric  fever,  88;  chronic,  334. 
McBumey'a  tender  point.  515* 
Measles.  140;  abortive.  143;  attenuated.  143;  black. 

143;  buccal  spots  in.  142;  contagiousness  of.  141; 

desquamation  in,  143;  eruption  in,  142;  German, 

145;   malignant,   143;   period  of  incubation  in, 

141. 
Measly  meat,  examination  of,  30. 
Meat,  poisoning  by.  381;  tuberculous  infection  by, 

292;  inspection  of.  for  trichime,  41. 
MeckeVM  diverticulum,  519. 
Median  nerve,  affections  of.  1037. 
Mediastinal  friction,  663. 
Mediastino-pericarditis,  indurative.  663. 
Mediastinum,  affections  of.  660;  abscess  of.  662; 

cancer  of.  661;  emphysema  of.  663;  pleural  effu- 
sion in,  662;  sarcoma  of,  661;  tumors  of,  661. 
Mediterranean  fever,  248. 

Medulla  oblongata,  lesions  of.  952;  tumors  of.  991. 
Megalo-cephaly.  1108. 
Megalocytes.  728. 
Megalogastric.  467. 
Melscna,  in  duodenal  ulcer.  474;  in  tjrphoid  fever, 

80;  in  tuberculosis  of  bowels,  340;  neonatorum, 

747. 
Melano-sarcoma  of  liver.  568;  of  lungs,  641. 
Melanuria,  680. 
Melasma  suprarenale,  758. 
Meni^^i  disease,  1024. 

Meningeal  hemorrhage.  968;  in  birth  palsies,  910. 
Meninges,  affection  of.  923. 
Meningitis,  acute  cerebro-spinal,  925;  basilar.  301; 

epidemic  cerebro-spinal.  157;  in  erysipelas,  212; 

in  gout.  405;  granular,  301;  in  typhoid  fever,  69. 

85;  simple,  of  infants,  928;  serous.  996;  syphilitic, 

272;  tuberculous.  301. 
Meningococcus,  159. 
Meningo-encephalitis,    tuberculous,    302. 
Meralgia  para>8thetica.  1038. 
Mercurial,  tremor,  1045;  stomatitis,  437. 
Merycismus,  491. 


MesaortiUs,  848. 

Mesenteric  artery,  aneurism  of.  533,  865;  4 

of,  533;  thromboos  of,  533. 
Mesenteric  glands,  tubereuloeis  of,  308;  tuberculoai 

tumors  of,  312;  in  typh<Md  fever,  68. 
Mesenteric  veins,  diseases  of.  533. 
Mesenteric  vessels,  affections  of.  533. 
Mesentery,  chylous  cysts  of,  533;  affectioos  of.  S32. 
Mesogonimtis  heterophyee,  27. 
Metallic  echo,  659;  tinkling,  331.  659i 
Metallotherapy,  1080. 
Metastatic  abscesses.  216 
Metasyphilitic  affections,  260. 
Metatarsalgia,  1071. 

Meteorism  in  typhoid  fever,  80;  treatment  of,  102. 
Micrococci,  in  Malta  fever.  248. 
Micrococcus,  catarrhalis,  503;  lanoeolatus,  164. 107. 

215,216.623;  melitensis.248;  thecalis.  in  ii^oa^'i 

paraljrsis.  918. 
Microcytes.  728. 
Micromelia.  in  cretinism.  760. 
Middle  cerebral  artery,  embolism  and  thronboaf 

of.  979. 
Migraine.  1066;  treatment  of.  1068. 
Miktdic^M  disease.  442. 
Miliary  abscesses  in  tsrphoid  fever,  68. 
Miliary  aneurism,  967. 
Miliary  fever,  367;  epidemics  of.  367. 
Miliary    tubercle,   295;    tubereuloeis,  aeate,  29§; 

tuberculosis,  chronic,  318. 
Milk  and  scarlet  fever,  131;  and  typhoid  fever.  9S: 

products,  poisoning  by,  382;  siekneas,  365;  tuber* 

culous  infection  by.  202. 
Mind-blindness,  959. 
Biind-deafness.  050. 
Miner's  ansmia  or  cachexia,  44;  lung.  631;  nystar 

mus.  1014;  cancer  of  lung.  642. 
MiUhell,  Weir,  treatment  in  hysteria.  1086. 
Mitral  incompetency.  804. 
Mitral  stenosis.  808;  chorea  and.  808;  pmnlym  d 

recurrent  laryngeal  in.  811;  presystolic  muranr 

in.  810;  rheumatism  and.  808. 
Moist  sounds  in  pulmonary  tuboruloeis.  330. 
Mdller's  glossitis,  438. 
Monophobia.  1080. 
Monoplegia,    cerebral.   883.   047;    facial,   1019;  is 

hysteria.  1079;  in  traumatic  neuroses.  1007. 
Montaigne  on  renal  colic.  711. 
Montreal  General  Hospital,  statistics  of  1 

gic  small-pox,  118;  of  pneumonia.  187;  of  r 

tic  fever.  219. 
Montreal  small-pox  epidemie  1885-'86.  12i. 
Morbilli,  140;  sine  morbillis.  143. 
Morbus,  cieruleus,  845. 
Morbus,  coxip  senilis.  392;  erronum.  54. 
Morbus    maculosus,    743;    neonatorum.    747;   of 

Werlhof.  745. 
Morphia  habit.  373;  treatment  of.  374. 
Morphinism,  373. 
Morphinomania.  373. 
Morphcpa.  1109. 
Mortality,    in    cerebro-spinal    meningitis.    164:  is 

pneumonia.  187;  typhoid  fever.  06;  in  wbuofiisr 

oough.  151 ;  in  yellow  fever.  238. 
Morton's  painful  foot,  1071. 
Morran'a  disease,  044. 
Mosquitoes,  forms  of,  13,  235. 
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Moflquitoes.  relation  of,  to  filarift  disease,  48;  to 
malaria,  13;  to  yellow  fever,  235. 

Motor  tract,  diseases  of,  901 . 

Mountain,  anemia.  44,  366;  fever,  366;  sickness, 
366. 

Mouth-breathing,  447. 

Mouth,  diseases  of,  434;  dry.  441 ;  putrid  sore,  435. 

Movable  kidney,  529,  664;  dilatation  of  stomach  in. 
665. 

Movable  liver.  529.  572. 

Mucous  colitis.  530. 

Mucous  glands,  affections  of,  440. 

Mucous  patches,  268. 

Muguet.  436. 

Multiple  gangrene,  1101. 

Multiple  sclerosis,  930. 

Mumps.  146.441. 

Murmur,  in  aneurism.  858;  brain,  429;  cardio- 
respiratory. 331;  in  chlorosis,  724;  in  congenital 
heart-disease,  846;  Flint's,  800.  810;  in  endo- 
carditis. 789;  humming-top,  724;  in  lung  cavity. 
330;  in  subclavian  artery  in  phthisis.  331;  in 
valvular  disease.  800.  803.  807.  810,  812.  813. 

Musca  domestica.  55;  M.  vomitoria,  55. 

Muscle  callus  in  stemo-mastoid  in  infants.  1031. 

Muscle-sense,  959. 

Muscles,  diseases  of.  1111;  degeneration  of.  in  ty- 
phoid fever.  70,  89. 

Muscular  atrophy,  forms  of,  907;  heredity  in, 
906;  atrophic  and  hsrpertrophic  varieties,  907; 
infantile  form,  907;  juvenile  type,  907;  progres- 
sive neural  form,  905;  peroneal  type.  905. 

Muscular  atrophy,  progressive  central.  901,  914; 
hereditary  influence  in.  902. 

Muscular  contractures  in  hysteria,  1079. 

Muscular  dystrophies.  906. 

Muscular  exertion,  coma  after.  686. 

Muscular  exertion  in  heart-disease,  797,  821. 

Muscular  rheumatism.  396. 

Musculo-spiral  paralysis.  1036. 

Musical  murmurs,  803,  846. 

Mussel  poisoning,  383. 

Myalgia.  396. 

Myasthenia  gravis.  1113. 

Myasthenic  reaction.  1114. 

Mycosis  intestinalis.  254;  pulmonum,  254. 

Mycotic  gastritis,  459. 

MyeUemia,  731. 

Myelitis,  acute,  944;  acute  diffuse,  945;  acute 
transverse,  946;  compression.  938;  in  measles. 
143;  reflexes  in,  946;  transverse,  of  cervical 
region.  947;  syphilitic.  272.  273. 

Myelocytes.  736. 

Myelogenous  leuknmia,  731. 

Myiasis.  55;  of  nostrils  and  of  ears,  55;  of  vagina, 
55;  cutaneous,  55;  gastro-intestitial,  55. 

Myiosis,  55. 

Myocarditis,  acute  interstitial.  824;  fibrous.  824; 
in  rheumatism.  223;  segmenting.  825;  in  typhoid 
fever.  69.  78. 

Myocardium,  affections  of,  820;  lesions  of.  due  to 
disease  of  coronary  arteries.  823. 

Myoclonia.  1113. 

Myoclonies.  1113. 

Myoidema.  330. 

Myopathies,  the  primary,  906. 

Myosis,  spinal,  889,  1014. 


Myositis,  1111;  dermato-,  1111;  infectious,  1111; 

ossificans  progressiva,  1112. 
Myotonia,  1112;  congenita.  1112. 
Myotonic  reaction  of  Erb,  1113. 
Myriachit,  1055 
Mytilotoxin,  383. 
Myxcedema,  768;  acute,  770;  congenital  form,  768; 

operative,  770. 
Myxoma  of  spinal  cord.  941. 
Myxoneurosis  intestinalis.  530. 

Nsevi,  multiple,  of  skin  and  mucous  membranes, 
595,  749. 

Nagana,  7. 

Nails,  in  typhoid  fever.  75;  in  phthisis,  335. 

Naming  centre,  957. 

Nasal  diphtheria,  201. 

Naso-pharyngeal  obstruction.  447. 

Neapolitan  fever.  248. 

Neck,  cellulitis  of.  444;*  Derbyshire  neck,  764. 

Necrosis,  acute,  of  bone.  225;  in  typhoid  fever,  88. 

Necrosis  in  tubercle,  296. 

Needle-swallowing  in  hysteria,  831. 

Nematodes,  diseases  caused  by,  38. 

Nephralgia,  1071. 

Nephrectomy,  709. 

Nephritis.  686;  acute,  686;  after  diphtheria.  204; 
chronic.  692;  chronic  ha^morrhagic.  693;  in 
tonsillitis,  446;  surgical  treatment  of,  702. 

Nephritis,  chronic  desquamative,  692;  chronic 
diffuse,  with  exudation,  692;  chronic  interstitial, 
694;  chronic  parenchymatous,  692;  chronic  tubal, 
692;  consecutive,  703;  haemorrhages  in.  699;  in- 
creased tension  in.  698;  in  erysipelas,  212;  in  ma- 
laria. 16;  lymphomatous.  88;  relation  of  heart 
hypertrophy  to.  696;  in  scarlet  fever.  134;  in 
typhoid  fever,  88;  suppurative^  704;  syphilitic, 
277;  urine  in.  698;  vomiting  in,  699. 

Nephrolithiasis,  709. 

Nephro-phthisis  (see  Kidney,  Tuberculobis  of). 

Nephroptosis.  529.  664. 

Nephrorrhaphy.  666. 

Nephrotomy.  709. 

Nephro- typhus.  88. 

Nerve-fibres,  inflammation  of,  998. 

Nerve-root  symptoms,  938. 

"Nerve-storms,"  1068. 

Nerves,  anastomosis  of,  in  facial  paralysis.  1022. 

Nerves,  diseases  of  peripheral,  998;  disease  of 
cerebral,  1005;  diseases  of  spinal,  1033. 

Nerves,  lesions  of  anterior  crural,  1038;  circumflex, 
1036;  external  popliteal,  1038;  gluteal.  1038;  in- 
ternal popliteal,  1039;  long  thoracic.  1036;  me- 
dian, 1037;  musculo-spiral,  1036;  obturator,  1038; 
sciatic,  1038;  small  sciatic,  1038;  ulnar,  1037. 

Nervous  diarrhcDa.  498,  1082. 

Nervous  dyspepsia.  490. 

Nervous  system,  diseases  of.  867;  diffuse.  923. 

Nettle  rash  (see  Urticaria). 

Neuralgia.  1068;  causes  of.  1069;  cervico-brachial, 
1070;  cervicf>-occipital.  1033.  1070;  epileptiform. 
1069;  influence  of  malaria  in.  1069;  intercostal. 
1070;  lumbar.  1071;  of  nerves  of  feet.  1071; 
phrenic,  1070;  plantar,  1071;  post-zoster,  1070; 
quinti  major,  1069;  red,  1102;  reflex  irritation  in, 
1069;  treatment  of,  1071;  trigeminal,  1069; 
visceral,  1071. 
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Neurasthenia,  1086;  sexual,  1091;  traumatic,  1096. 

Neuritis,  998;  arsenical,  1002;  ascending,  1000;  from 
beer,  1002;  fascians,  999;  interstitial,  999;  of 
infants,  progressive  interstitial  hypertrophic, 
922;  lipomatuus.  999;  localised,  998.  999;  paren- 
chymatous, 999;  multiple.  999,  1000;  alcoholic. 
1001;  endemic,  249,  1003;  in  diphtheria,  204; 
migratory.  1000;  in  chronic  phthisis.  334;  in  the 
infectious  diseases,  1002;  in  typhoid  fever,  86; 
recurring,  1001;  saturnine,  377,  1002;  sympa- 
thetic, 1000;  traumatic,  998;  optic.  1008;  from 
zinc,  1002. 

Neurofibromatosis,  generalised,  1005. 

Neuroglioma,  988. 

Neuromata,  1004;  "amputation,"  1005;  plexiform, 
1004. 

Neurone,  structure  of.  867;  function  of ,  868;  degen- 
eration of.  868;  regeneration  of,  868. 

Neuro-retinitis,  in  anemia,  J  007. 

Neuroses,  occupation,  1072;  traumatic,  1096. 

Neutrophiles,  736. 

New-born,  hemorrhagic  diseases  of,  747. 

New  growths  in  the  bowel,  521 . 

Night-blindness,  1008;  in  scurvy.  752. 

Night-sweats  in  phthisis,  328;  treatment  of,  358. 

Night-terrors,  449. 

Ninth  nerve,  lesions  of,  1026. 

Nissl  (tigroid)  bodies,  868. 

Nits,  53. 

Nodding  spasm,  1032. 

Nodes,  Haygarth'B,  390;  Heberden'a,  391. 

Nodes,  symmetrical,  in  congenital  syphilis  271. 

Nodules,  rheumatic,  224. 

Noma,  437;  in  scarlet  fever,  136;  in  typhoid  fever, 
89,91. 

Normoblasts,  722,  728. 

Nose,  bleeding  Crom  (see  Epistaxis),  595. 

Nose,  diseases  of,  593. 

Nummular  sputa  in  phtliisis,  323. 

Nurse's  contracture  of  Trousseau,  1074. 

Nutmeg  liver,  541. 

Nyctalopia,  1008;  in  scurvy,  752. 

Nylander's  bismuth  test  in  diabetes,  415. 

Nystagmus.  1014;  in  Friedreich's  ataxia,  922;  in 
insular  sclerosis,  931;  of  miners,  1014. 

Obesity.  431;  diabetogenous,  410. 

Obsession,  1054. 

Obstruction   of  bowels,  519;  acute,  522;  chronic, 

522. 
Obturator  nerve,  affections  of,  1038. 
Occipital  lobe,  tumors  of,  990. 
Occipi to-cervical  neuralgia,  1033,  1070. 
Occupation  neuroses,  1072. 
Ochronosis,  681. 

Ocular  palsies,  treatment  of,  1017. 
Oculo-motor  paralysis,  recurring,  1013. 
Odor,  in  small-pox,  117;  in  typhoid  fever,  75. 
(Edema,  nngio-ncurotic.  1103;  febrile  purpuric,  744; 

of  glottis,  508;  hereditary.  1104;  of  lungs,  616; 

of  brain.  965;  malignant,  of  anthrax,  253;  of  the 

brain,  in  unrmia.  683,  965. 
CE<leniatous  laryngitis,  598. 
Oertel's  method  in  ol>e8ity,  432,  829. 
(Esophageal  bruit,  454. 
(Esophageal  varices,  452. 
(Esophago-pleuro-cutaneous  fistula,  456. 


(Eflophagismua,  453. 

(Esophagitis,  acute,  451;  ohranic,  452;  fifariwni, 

452;  membranous,  452. 
(Eeophago-malaria,  455. 

(Esophagus,  diseases  of,  451;  cmnoer  of,  454;  dila- 
tations of,  456;  diverticula  of,  456;  haiiiiwrhip 

from,  in  cirrhosis  of  liver,  659;  paralyas  of,  451; 

post-mortem  digestion  of,  455;  rupture  of,  455; 

spasm  of.  453;  stricture  of,  453;  syphilia  of,  375; 

tuberculosis  of  340;  ulceration  of,  452;  rmikm  d 

veins,  in  cirrhoais  of  liver,  452,  550. 
Oldium  albicans,  436. 

Olfactory  nerves  and  tracts,  dimmnrm  of,  1005. 
Omentopexy  in  cirrhosis  of  the  liver.  563. 
Omentum,  tuberculous  tumor  of,  311;  tumor  of, 

in  cancer  of  the  peritoneum,  588. 
Omodynia,397. 
Onomatomania,  1054. 
Onychia,  in  arthritis  deformans,  392;  in  loeamotor 

ataxia,  892;  syphilitic.  268.  270. 
Operation  per  ss,  effects  of,  in  epilepay,  1006. 
Operation,  tuberculosis  after,  295. 
Ophthalmia,  gonorrhoeal,  with  arthritis    226. 
Ophthalmoplegia.   914,    1016;   externa,    1016;  in- 
terna, 1016. 
Opisthotonos,  cervical,  in  infanta,  928;  in  t«Uan, 

260. 
Opium,   poisoning,   diagnoaiB   from   uremia,  685; 

habit,  373;  smoking,  effects  or,  373. 
Optic    nerve    atrophy,    1009;    hereditary.    lOOt; 

primary,  1009;  secondary.  1009;  in  tabes.  Sm. 
Optic  nerve  and  tract,  diw«tanwi  of,  1006. 
Optic  neuritis.  1008;  in  abscess  of  brain.  9M:  is 

brain-tumor,  989;  in  tuberouioua  '"^r»if»ti*is.  308; 

in  typhoid  fever,  87. 
Oral  sepsis,  440. 
Orchitis,  in  malaria,  23;  in  mumps,  147;  interstitiBl. 

in  syphilis,  277;  in  typhoid  fever.  88;  in  Tariok. 

119;  parotidea.  147;  tuberculous.  348;  vahw  of , 

in  diagnosis,  348. 
Ornithodorus   moubata,  53;   O.   Savignyi,  53;  0. 

megnini.  53. 
Orthotonos,  in  tetanus,  260. 
Osteitis  deformans,  1106. 

Osteo-arthropathy,  hypertrophic  pulmonary.  1 107. 
Osteogenesis  imperfecta,  1108. 
Osteo-myelitis  simulating  acute  rheumatism.  225^ 
Osteophytes  in  arthritis  deformans,  390. 
Otitis-media.  in  typhoid  fever.  87;  in  scarlet  fever. 

136;  in  meningitis,  163;  meningitic  symptoms  is. 

926. 
Ovaries,  tuberculosis  of.  348. 
Over-exertion,  heart  affections  due  to,  821. 
Oxalate-of-lime  calculus,  710. 
Oxaluria,  678. 
Oxygen,  inhalations  of,  in  diabetic  coma,  433;  m 

pneumonia,  192. 
Oxyuris  vermicularis,  39. 
Oysters,  poisoning  by,  383;  and  tjrphoid  fercr.  A 

Pachymeningitis,    923;    oervicalis    hypertropkica. 

924;    hxpmorrhagica,   of   cerebral   dura,  923;  ti 

spinal  dura.  924. 
Paget's  disease.  1106. 
Pain,  in  appendicitis,  514;  in  caneer  of  i 

483;  in  pleurisy,  645;  in  pneumonia,  174;  m 

of  the  stomach,  474. 
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ate,  pAnlyau  of,  ia  diphtheria^  204;  in  facial 
parmlyaii,  1020;  ptrfomnon  of,  in  scarlet  fever, 

ise. 

Folate.  tubcrciiloBiB  of,  330< 

Palpable  kidney,  6(H. 

Palpitjition  of  heart.  832. 

P&latea,  cerebral,  uf  chili Ireo,  OtO.  085* 

Paljy,  lead,  377;  obatclricaJ,  1035;  ahuldng,  1042. 

Paludiaia  (see  Malaiual  Fevkr)*  10. 

Paiicrea«».  cancer  of,  57&;  in  dial>etc«,  413;  cys1«  of, 

577;  lueu^orrhime  int^.  573;  tumors  of,  570. 
Fmasnas,  dineiwea  of,  573. 
viancreatio  abaceaa,  575;  illabct^.  414;  calculi.  oSO. 
^naoraatittfl,  acute,  574;  acute  ha^moirh.aslt'*  574; 
■    chroDic,  577;  fat  neci-omB  to,  575;  it&ngmnoua,  575; 
m     Bupptirntjvo,  575. 
Panophtfajilmitis  in  exophthalmic  gnitre,  700. 
Pantophobia.  1009. 
Papillitia.  1008. 
P«r«oeQleciB,  782. 

Paraatheaia  (numbn<Nn  and  tiDgling)*  in  neuritia, 
1000;  la  locumolor  ataxia,  801;  in  tumor  of  brain, 
990;  in  primary  cximbined  flclerodj,  921. 
Paraorasis,  102^1. 

ParaJyna,  acute  uscendins,  918;  acute  spinal,  of 
adulu,  918;  acute,  nf  irifariK-^,  914;  affit^iiA.  1042; 
alcoholic,  1001;  anip*tU<*Km,  1003;  tujthenic  bulbar. 
1113;  atrophic  spiniil,  914,  lictl't,  1019;  huIt»Ar, 
acute,  905;  chronic,  304;  i)f  bla^liler,  iti  uiyelitu«, 
045;  of  brachial  f^cxm,  iai5;  cerclwIUu,  954;  in 
chonMi,  1049;  of  circumflex  nerve,  1030;  crcw«e<l  or 
■Itamate,  951 .  973;  *'  crutch,"  1036;  Crutmlhier'$, 
901;  dlver't,  937;  fif  diaphragm,  iai4;  after 
diphtheria,  204;  fullomng  epilepsy.  10ft2;  Erb'it 
syphlliilo  Mpiniil,  913;  of  faeml  nerve.  1010;  of 
fifth  nerve.  1017;.  uf  fourth  nerve,  1014;  general, 
ol  the  insane.  H95;  ul  hypogkisiwtl  n«?rvc,  lua2; 
hyateiieal,  1078;  infantile,  914;  lubio-glnRHo- 
larynieal,  004:  Landry' 9,  018;  of  bryngeal  ttb' 
duetotv,  1027;  of  adiluclora,  1028;  in  lateral 
aelcttMJs,  009;  from  lead,  377;  in  locomotor  ataxiii, 
B02;  of  lonn  thoracic  nerve,  tuati;  in  mcniiigitiji, 
803,  927;  of  nicitiani  nerve.  lOCiT;  of  muiiculti- 
■piral  nerve,  1036;  obHtirtrical.  1035;  of  ocuk>- 
motor  nerveu,  1013;  of  olfaetory  nerve,  1005; 
periodical,  1099;  in  progretuuve  muscutur  atrophy, 
003;  paeudo-bulbor,  005.  95tl;  mdial,  103U;  of 
leetum,  in  myelitiM,  945;  of  recurrent  laryngeal 
nerve.  1027;  Mcondary  !«  viieeral  dijeaae,  1000; 
eerratufl,  1030;  of  nixth  nerve,  1015;  spinal, 
family  form  of.  912;  of  third  nerve.  1013;  of  ulnar 
e.  1037;  of  vficol  c^.rdi^.  Ifl27. 
yoelonus  multiplex,  H 13, 
.969. 
\  flawiue,  913, 

a.  from  alcohul,  1001;  ataxic.  P2t1;  frt>m 

\  of  spinal  cord,  934;  from  comprcKHton  of 

^  eord.  938;  cervical,  947;  diabetic,  418;  doloroea, 

0;   from   hsmorrhage   int#>  tuni.   034;   herMl- 

IXuy   form    of,    912;    hystericjil,    914.    1079;    in 

latfayriam.  384;  from  mycliTi:*.  045;  in  pelingra, 

384;  apastic,  of  adult«,  909;  (tpa^tica  cM.»rehruJiN, 

910;  syphilitic  spinal.  913;  from  tuoior  of  the 

eord,  942;  in  labea,  892. 

fites.  diseaaea  dite  to  animal,  1, 
litic  gastritis.  450, 
iitic  hjcmoplypip,  241. 


Parasitic  stomatitis,  436. 

Parasyphiiitic  affections,  2t)9.  895, 

Para-typhoid  in/ev'tion»,  05. 

*' Parchment  crackling  *'  iti  rirkets^  427. 

PaxenchymatouA  nephritis,  002, 

Paresia,  general,  895. 

ParietcHoodpital  rcgi^m,  brain  iumon  in.  900* 

"  Pans  green,"  poiaomui  by,  379. 

FaTkinton'9  disease,  1043. 

Parosmia,  1000. 

Parotid  bubo.  441, 

Parotitis,  epidemic,  146;  deafnefts  in,  14M;  de- 
lirium in,  147;  chronic.  442;  ore  hit  in  in.  147 
spiHrifio,  441;  tymptiiniintip.  441;  ufter  abrliimiiud 
section,  441;  in  pncuinomn,  \H2\  luipt-nperniivo, 
441;  in  typhoid  fcv«r,  79;  in  tvphua  fever,  :08. 

Paroxysmal  ha^moglohinuria,  071, 

Parrot* i  disease,  754. 

Farroi'M  uleers,  436. 

Parry's  disease,  765. 

Patellar-tendon  reflex  (see  KNKf>jKRK^. 

Pathophobia,  1089. 

Pectoriloquy,  331. 

Pediculi.  63;  relations  of,  tr»  taehe  bleuAtre,  54,  75. 

Pediculosifl.  53. 

PetlicuJus  capitis.  63;  P,  onrimrin,  64. 

PcUomata,  54,  75, 

Pelitmifl  rheumatica,  224,  744;  in  chnr«Mi,  105 1. 

Pi^llagra,  384. 

Pelvi*  of  kidney,  aflTr^tinriii  of  (fM-.!?  PtKLrnh^. 

Pemphigoid  purpura,  744. 

Pemphigus  neonatorum ,  209. 

Penta»tome»,  52. 

Pvptic  ulcer.  470;  dyspepsia,  in,  474;  turtnorrhage 
in.  474;  jVjunal,  473;  pain  In,  474;  tendorucwB  on 
prcjuture  in,  47.'i. 

Peptunoe  in  the  urine,  074. 

Perfomting  ulcer  of  foot  in  tabes,  892;  In  dlftbelM, 
417. 

Perfomtion  of  bowel,  in  dysentery.  6,  245;  in 
typhoidfever,  67,  81. 

Periarteritis,  gumma tnuii,  277;  nmlofla,  806. 

Pericardial  friction.  777, 

Pcricnrilite  bright  [que,  775. 

Pericarditis,  775;  acute  rtl>rinouji,  776;  aphonia  in, 
779;  chronic  adhesive,  782;  delirium  in,  779; 
dyBphagiu  in,  779;  epiitemics  of,  770;  rpilepsy  in. 
779;  from  cxtensdon  t*f  diaeoM!,  775;  from  foreign 
body,  775;  in  chorea,  1050;  in  foDtus.  776;  tn 
gout,  405;  in  rheumntiAm.  223;  hiemorrhngic. 
778;  hyper|>yiiexia  in,  777,  779;  idiopathic.  775; 
mental  symptonis  in,  779;  iirimary,  775;  puUus 
paradoxus  in.  779;  secflndttry,  775;  tulierculoUB, 
309;  with  effuM.m,  77S;  in  t/phmd  fever.  09.  78. 

Pericardium K  adherent^  7!i2;  trudrmeh's  sign  in, 
783;  cold  tied,  785. 

Poricartlium.  diseases  of,  775;  ful^ereuhtsia  of,  300; 
air  in,  785. 

PerichondritiN,  lar>*ngs«].  in  typhoid  fever,  68,  81; 
in  tuberculosis,  600. 

Perigastric  adhesions,  473. 

Perihepatitis,  562.  587. 

Perinephric  abscess,  717. 

Perinephritis,  chronic,  717. 

Perinucl^tar  buiHn>hilic  granulee,  400, 

Periotlical  pnralyfiiA,  1009. 

Pefliosleal  cachexia,  763. 
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Peripbend  neuritiB.  09C. 

Peristaltic  unrest,  490,  1082. 

Peritoneum,  ciisenses  of.  580. 

Peritoneom,  fluid  in.  589,  592;  cancer  of,  588;  new 
growths  in.  588. 

Peritoneum,  tubereuloeis  of.  310. 

Peritoneum,  tumor  formations  in  tuberculosis  of , 
311. 

Peritonitis,  actinomycotic.  264;  acute  general,  516, 
580;  appendicular.  516.  586;  dironic.  586;  chronic 
hemorrhagic.  588;  diffuse  adhesive.  587;  hysteri- 
cal. 583;  idiopathic.  580;  in  infants.  584;  in 
typhoid  ferer,  82;  leukemic.  734;  local  adhesive. 
586;  localised.  584;  pelvic.  586;  perforative.  580; 
primary,  580;  proliferative.  587;  pyemic,  581; 
rheumatic.  580;  secondary.  580;  septic,  581 ;  sub- 
phrenic. 584;  tuberculous.  310.  588. 

Peritonitis,  tuberculous,  effects  of  operation  on,  501. 

Perityphlitis.  512. 

"Perles"  of  Laennee,  611. 

Pernicious  anemia,  724. 

Pernicious  malaria.  15.  21. 

Peroneal  type  of  muscular  atrophy.  905. 

Pertussis  (see  Whoopino-cough).  148. 

Pesta  magna.  112. 

Pestis  minor.  240. 

Petechie.  743;  in  epilepsy.  1062;  in  relapsing  fever, 
110;  in  scurvy.  752;  in  small-pox,  115;  in  typhoid 
fever.  74;  in  typhus  fever,  107. 

Petechial  fever,  157. 

Petit  mal.  1058.  1062;  in  general  paresis,  896. 

Peyer't  patches  in  typhoid  fever,  65;  in  tuberculosis, 
341. 

Phagocytosis  in  erysipelas,  21 1 ;  in  tubereuloeis.  296. 

Pharyngitis,  442;  acute,  442;  chronic,  443;  sicca, 
443. 

Phar>'nx.  acute  infectiotis  phlegmcm  of.  444; 
hemorrhage  into.  442;  hyperemia  of.  442; 
CBdema  of.  442;  paralysis  of.  1027;  spasm  of, 
1027;  tuberculosis  of.  339;  ulceration  of.  443. 

Pharynx,  diseases  of.  442. 

Philadelphia  Hospital,  relapsing  fever  at.  in  1844. 
109;  ataiisticB  of  cerebro-spinal  fever,  161;  of 
delirium  tremens  in.  372. 

Philadelphia  Infirmary  for  Nervous  Diseases, 
BtatisticM  of  chorea.  1045;  of  epilepsy,  1059. 

Philadelphia,  tuberculosis  in  city  wards,  291; 
yellow-fever  epidemic  in  1793.  233;  typhus 
epidemic  in  1883.  106. 

Philippine  itch.  113. 

Phlebitis  of  portal  vein.  564. 

Phlebo-sclerodis.  851 . 

Phlegmon,  acute  infectious,  of  pharynx.  444. 

Phobias  in  neurasthenia.  1089. 

Phosphates,  alkaline.  679;  earthy.  679. 

Phospbatic  calculi.  710. 

Phosphaturia.  679. 

Phosphorus  poisoning,  similarity  of  acute  yellow 
atrophy  to.  540. 

Phrenic  nerve,  affections  of,  1034;  neuralgia  of. 
1070. 

Phthiriasu*.  53. 

Phthirius  pubis.  54. 

PhthUicai  frame.  Hippoerate*'  description  of.  293. 

Phthisis.  312;  chronic  ulcerative,  317;  acute 
pneumonic.  313.  arterio-sclerosis  in.  337;  bsidc 
form  of,  318;  Bright's  disease  in,  334;  of  coal- 


miDers,  631;  dutmie  arthritis  in.  3X7; 
323;  endocarditis  in,  321.  333:  dmgfuotm  d,  2SS; 
distribution  of  lesions  in.  317:  eryapeias  in.  2S7; 
fatal  hemorrhage  in.  338;  fever  in.  327;  foras  of 
cavities  in,  319;  gastric  symptoiBs  of.  3S1; 
hemoptysis  in,  325;  modes  of  death  ia,  338;  mo6a 
of  onset  in,  321 ;  physical  signs  of.  32^  pocwnoois 
in,  337;  relation  of  fistula  in  ano  to.  341 :  spatas 
in.  323;  summary  of  lessons  in.  318;  typhfosd  fsrv 
in.  337;  vomiting  in,  333. 

Phthisis,  fibroid.  335,  628;  florida.  315;  rorara.  345; 
ssrphilitic,  274;  of  stooe-cuttcrs.  631;  osuty  of. 
297;  ventriculi,  461. 

Physiological  albumintsria,  672. 

Pia  mater,  diseases  of.  925. 

Picric-aeid  test  for  albumin.  674. 

Pigeon-breast,  in  rickets.  428;  in  DKmtb-fanathcn. 
449. 

Kgmentation  of  sldn,  from  arsenic.  3W;  in  Aatr> 
daw't  disease,  767;  from  phthiriaas.  54:  is 
Addison' B  disease,  757;  in  cfaroiuc  polmonsiy 
tuberculosis,  335;  in  n>rfanosis.  756;  in  pcrit«aesl 
tuberculosis.  311;  in  sderoderma,  1109. 

IHgmentation  of  viscera  in  pellagra,  384. 

Pigs,  tuberculosis  in,  284. 

Pin-worms,  39. 

Piroplasmosis,  9. 

Pitting  in  small-pox.  1 17;  nwasuiia  to  prrwnt.  121 

Pituitary  body  in  acromegaly.  1106;  in  gigaatiM. 
1106;  tumors  of,  991. 

Pityriasis  versicolor,  335. 

Placenta,  tuberculosis  of,  348. 

Plague.     239;     bubonic,     240;     septteemic,    241; 


precox.  13;  rivax.  12. 


pneumonic,  241. 
Plague  spots.  241. 
Plantar  neuralgia,  1071. 
Plaques  jaunes,  978. 
Plasmodium  malarie.  12; 
PUstic  bronchitis,  613. 
Pleura,  diseases  of.  643. 

Pleura,  echinocoocus  of.  36;  tuberculosis  ai.  306. 
Pleural  effusicm.  Baeeellxt  sign  in.  647.  649:  cust- 

pression    of    lung    in.    645;    hensorrhagk.   630; 

position  of  heart  in,  646;  pseudo-caveraonas  agsf 

in.  647;  purulent.  648;  serous  effusion,  coastita- 

ents  of.  645;  sudden  death  in.  648. 
Pleural  membranes,  calcification  of.  655. 
Pleurisy,  acute.  643;  chronic.  655;  diaphragi^Uir. 

651;  dry.  655;  with  effuaon.  643.  655;  cncystfd. 

651;  fibrinous.  643;  hemorrhagic.  650;  interkhsr. 

651;  in  typhoid  fever.  85;  pain  in  side  in.  645; 

plastic.  643:  pleural  friction  in.  647;   priautiTe 

dry.   656;    pulsating.   649;   purulent.   648;  smr 

fibrinous.  643;  tuberctdous.  306.  644.  650;  v»o- 

motor  phenomena  in,  656. 
Pleurodynia.  396. 

Pleuro-pericardial  friction.  330.  777. 
Pleuro-peritoneal  tuberculosiii.  306. 
Pleurothotonos  in  tetanus.  260. 
Plexiform  neuroma.  1004. 
Plica  polonica.  53. 
Plumbism.  375;  and  gout.  398:  as  a  cause  of  reasl 

cirrhosis.  695;  paral>*as  in.  377. 
Ply'mouth.  epidemic  of  t>-phutd  fercr  at,  68. 
Pneumatosis.  491. 
Pneumaturia,  416.  681. 
Pneumocoocus.  167.  644. 
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IMtric  aurtD   1060. 

IMitnc  nerve    slfeciimiti  of    1027»  cardiJic 

lea    o*,     LO20;    guftlrio    an^i    cenoplia^ieal 

»e>  of,  1029;  laryngeal  branches  u(    1027, 

ciseal      brttJiches      ol      1027;      pulnioDary 

te«  of.   1029. 

nia.  neuto  trrimpotta,  104;  ohioeas  in,  l&G; 

deliHuin  in,  179;  aooHitheaui,  185;  uitt- 
WMOode  BPnim  m.  191;  bbeding  in.  190; 
I*,  323;  clinicul  varieties  of,  182;  c<ililli. 
9iu.ifi,  172,  281;  cfunplJimtionHof.  180;  cmdji 
;  delayed  resolution  in,  1B5;  diaRntJiiUB  fruni 
pneumonic  phthiidA,  315;  diplueitccuB 
^anijr,  )67;  endocurdilLit  in  171,  180;  «n- 
neiit  of  luikg  in.  170;  epidemics  of,  16U; 
oil  172;  cauKTcno  in.  187;  gray  hepatijui- 
I,  170;  herpes  in.  179;  imm unity  from.  169; 
ibetefi.  18^f;  in  infiintj},  IH.'l;  in  influeuui. 
n  old  agfi.  183;  memnfdliH  in,  172.  181; 
ilty  of.  187;  perieardiria  in,  1 71 ,  180;  pweudo- 
If),  174;  purulent  inlillratiun  in,  170;  re- 
tee  af,  182;  red  hepatitation  in.  170;  re- 
in, 182;  resolution  of,  170;  scrura  therapy 
^;  Ihromboids  in,  181;  loxiemiA  in»  188; 
a  in,  106. 

nla,  apex  pneamonia,  182;  aspiration  or 
ition,  621;  asthenic.  184;  cenirftl,  183; 
t>ral/'  179;  cheeay,  297;  chronic  intemtitial, 
ootujiion,  IGfi;  creepina,  182;  double.  182; 

185;  epidemic,^  184;  fibrinnuA,  104;  hypt*- 

015;  in  malaria,  10;  inters titi id ^  i>f  the  rnut, 
bills.  274;  in  typhoid  fever,  84;  lar\'ftl,  tK4; 

164;  maaaive,  182;   n:iigratary.  182;  pleur- 
ua    in(«ntltiat.  038;     poPt-<HM*rAtive.    185; 
loUB,  297;  secundary.   183;   terminal.    183; 
184;  typh(»iil  pneumonia.  184;  white,  of  the 
.273. 
nitta.  164. 
nokontims.  031, 
-pericATtliiim.  785. 
-pentunc«runi.  583« 
rrhacia,  017. 

thorax.    057;    acmitiawimua  of    Unverricki, 
after     tracheotomy,     fiai;     chronic.     OftO; 
hcratjc  flurcusdiun  in.  Ctf»(l;  in  phthiAJM,  320; 
nuscular  cfTort,  058;  recurrent  (i,S8. 
-typbuB.  09,  84. 
.397. 
!ila,  1071. 
ytoais,  722,  728. 

in,  by  arsenic  379;    by  food.  389;  by  Krain, 
y  lead.  375;  by  meat, 381;  by  niilk-pnjduct>«. 
ptomaine,    381;    by    «ewer-ffaJ9,    3(53;    by 
ible^,  383;  ahdl-fiflh  and  EiBh.  383. 
back,"  392. 

jpe  t^t  in  diabetes,  415. 
plialitis,  080;  superiur,  1017. 
rditia,  acute  and  aubaente.  in  aduNn.  918. 
feUib  anteriur,  acutjp^  914;  epiilf^mica  of, 
tiotocy  of.  915. 

f«titia  anterior  ehromca.  901,  914. 
nomatA,  480, 
i*.  732. 

ijpniia,  in  diab«(c?t.  41  f);  in  gastric  ulcer. 
rith  enhirffpd  !4pliM?n  and  cyanoata.  792. 
mIUji  hu-morrhuiieicu,  1112. 
ritia.  acute  febrile,  IO0l>;  recurrens,  1001- 


Polyorrhomenitia.  308,  687 

Polyphagia.  414. 

Pulypufjca,  1110. 

Pwlyserosttia.  308,  687.  784. 

Polyuria  (aee  DiABtrrtJi  l.^aiviotre). 

Polyuria,  in   abdominal  lumurs,  424;  in  liyBteria, 

424,  1078;  in  typhoid  fever,  87. 
Pona.  lesiuna  of,  952;  tumum  of,  991. 
Popliteal  nerve  paralyais  of.  10^, 
Purencepbalita,  980. 
Porijcephalus  cunatrictua   .^2. 
PortAl  vein.  di««aw9  of,  542;  thromboiia  of,  542; 

BUpp  urn  lion  in,  504. 
Pott t-epilpp tic  aymptomji,  1002. 
Popterior  cerebral,  artery  bt«>rktnic  of,  979. 
Poflt-horaipkgic    ehnrca,  9H7;    irpilcpsy,  1»S7,   llWkl; 

movements,  987. 
Post-mortem  movements  in  cholcru  bfMlic0,  2«^. 
Post'pharynieeal  abneaa,  444. 
Poet-typhoid,  atuemi&,  70;  variations  of  tempera- 
ture. 72. 
Potato  poiaoningt  384. 
Pott'M  diaeaae.  938. 
Pregnancy,    and  acute  yetloir  atrophy.  538;  and 

chorea,  1(H6;  and  heart'<ltseaMi,8t4;  and  phthiaia, 

351;  and  typhoid  fever.  92, 
Presystolic  murmur.  810. 
Priapism  in  leuksx^niia,  734. 
Prickly  heat  (»ee  UnxicAniA), 
Proceaadon  caterpillar,  effects  of,  fid, 
Profcaalonal  apaanu.  1072. 
Progeri*.  774. 
ProglottJa  of  tjpnia.  28. 
ProcTBanve  muneultir  atrophy,  901, 
Progresaive  peruicioun  anirmia,  724;  blooi!  in,  727. 
Prophylaxis,  agajn^t  chuleru.  232;  afcain^st  scurvy, 

752;  osiiinflt  tuberculo«ii»,  351 ;  against  tarnin,  30; 

Biainst  trichina,  44;  againat  typhoid  fever,  90; 

agftinnt  ypllnw  fever,  238. 
PttMtate,  luberculottif  of,  .347, 
Proteus  vulgariM,  in  appendicitis,  512;   in  epidemic 

jaundice,  304;  in  meat  poi^fioning.  381. 
Prutnioa,  diseases  caused  by,  I;  parasitic,  1, 
Prune-juiee  expectoration,  1^42. 
Pruritus  in  cli»betes,  414.  417;  in  llwtukin*  disease. 

741;   in  uraemia,  084;   in    obstructive   jaumlioe, 

535;  in  gout,  405;  in  GrarrM'  disease,  707. 
Psamukomu  of  Npinal  cord,  941, 
pBeufIt>-aust'inia.  718. 
PBeudo-apuplectic  seiiurea  in  fatty  heart,  828;  with 

ulciw  puliie.  B38. 
Pseud rvbilimry  colic,  551. 
PMudo-bulbar  paralysis,  905,  950, 
Pseudo-eavernous  siicns,  331,  047,  052. 
Pseud  o-eye]<i*,  1079, 
Pseuido-^liphthcria,  19ft. 
p8eutl«>-hydfophobia,  258. 
P«'udiri-hyr»«»rfniphie  muscular  paralyila.  908. 
P«eodu-leukirniija,  738. 
Pseuchi-Jipomu.  itupruchtvirular,  770, 
PiKtudo-paralydiA,  syphjlitir,  7i>4. 
Piieutio-ptosis,  1014. 
Psieudt>-*rli<ro}»e  ci*  plaques.  031. 
Pseudo-tttlx-s.  120, 

Pt«cudo-tuherculu«it  hominia  atraptotbriflA,  387. 
PsiloHia,  500. 
PsitUcHMij*,  :i08. 
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PterospcrmiaflB.  I; 

Payeboaes.  tjphoid.  96l 

PayduMU  polsrncnritka,  SZQl 

Ptomaine  poamoiiiC-  381. 

Ptoflia.  fonw  <d.  1013;.  hjmiiiBl.  1(H3;  m 

880;  poraio.  1014. 
Ptrafom.  437. -MO. 
PuLgtj.  barkinc  coocii  of.  lOBl. 
Ptifax.  BTttaaa.  54:  pcnrtraaa.  55l 


-  («•  Lr^ca). 
Ptdmonary  aiwplaxr.  <lSu 
PolmoaaiT  artcnr.  acferiMB  ci,  831;  pcvforatioa  of, 

seo. 

Palmoaary  hflpmorrhacir.  3SS.  617. 

PoiiiMxiarT  orifire.  coocRutai  Iniooa  of.  S45; 
atrana  of.  84S;  »taauw  of.  845;  tabcrcokMi  m, 
337.845. 

PttlnMoary  oatto-artkrofnthy.  kypcrtropkie,  1107. 

PoLmonary  Tmhre,  inmffiaency-  of.  813;  ittriMwai  of, 
813. 

Puiaadoc  pfevnay-.  649. 

Pobatiaa.  dynamic,  of  aorta.  860. 

Pobe.  altcniatinc.  834:  daerodr.  70.  76;  mder  in- 
ftoence  of  digcitait*.  817:  iatcnnittmt.  834;  it- 
nsolar.  $34:  b«ceminal.  8M;  triceminat  834. 

PuLse.  capillary  I:"*  CAnu^^aT);  Corrvaa,  801; 
watcr-bamnwr.  801. 

Pobe.  9k>v.  in  nxbcrrakns  mcBiniptis,  303;  in 
jauadwe.  536  («•  Ba.iDTCAaoiA.  836). 

Pub«»  parafdoxtt».  779.  784.  834. 

PupO.  .trvvtf  R«Urimfm,  889.  807.  1014. 

PupOlary  iaartioii.  hemiopir.  1013. 

Pupib.  uaeQxxat  1014:  in  cnwral  pamis«  897. 

Purpura.  743;   arthridr.   744;   cacbede.  743;   fol- 
w»,.>^fci»>     745:    H*naek'9.    745:    infectiou*.    743; 
merbamcal.  744:  neurotic.  743;  peUosis  rheuma- 
tica  in.  744:   bd^m^vrbaidca.   745:   my«lopatbic.    ' 
743;    peRU»hir-«*i.   "44:    simplex.   744;    »ympto-   • 
matic,  743:  toxic.  743;  urticaas.  744;  rariokMa, 

lis. 

Purpuric  orviema.  febrile.  744. 

Pu5  in  tbe  urine.  676. 

Pustule,  nuiliienant.  353. 

Putrid  *«»re  nuHitb.  435 

P>-apmia.  213:  arterial.  791;   idiopatbic.  216;  po»t- 

typbiiid.  S9 
P\-:rnuc  ahfwew  oi  liver.  563.  566. 
P>-eliti*.  7lW.  intermittent  fe\-er  in.  705;  pyuria  in, 

676.  7lV»:  in  typb^>id  fever.  SS. 
P>-elonei»hriti5.  7lW. 
r>  lepblehitist  atlbe^va.  542. 
Pylephlebitis,  in  tiy»enter>-.  245;  in  py-a^mia.  217; 

suppurative.  542.  564 
P>lorus.  hyi»ertn>|»hic  sten<ws  erf.  486;  conieeiutal 

h>i^rtn>phy  of.  487;  insuflSciency  of,  492;  spaum 

of.  492. 
Pyonrphr»»sis    7(13. 
Py«.>-pru'umothom\.  309.  657. 
Pyo-pneumoihorax  subpbrenicus.  472,  585,  660. 
ryorrhti*a  alve«>laris.  439. 
Pyraniiiial  tmct.  S70. 
l*\-uria.  676;  in  t>i>hoid  fever.  88. 

Qu.nrantine  afrnin.^t  cholera,  232 
Quartan  ague.  17. 
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Qmimdtt^B  himbar  ptxneture.  163.  928.  998. 
Quinine  raah.  137.  743. 
Quinsy  (see  ToN8iu.rn8,  Suppurativr). 
Quotidian  acne.  17. 

Rabies.  255. 

Radial  paralysis.  1036. 

Rac-picker's  disease.  254. 

Railway  brain,  1096. 

Raflway  spine.  1096. 

Rainei^9  tubes,  1. 

Rapid  beart.  835. 

Rasbes.  from  dru«B.  137.  743;  in  fdanderr.  203;  a 

measles.  142;  in  relapsinc  fever.  110;  in  rahrib. 

145;  in  searlet  fever.  132;  in  small-pox.  115. 1I&; 

in  syphilis.  268.  270;  in   typhoid  fever.  74;  is 

typhus  fever.  107;  in  psrsmia,  217;  in  vacrinstius. 

126;  in  varicella.  129. 
Raspborry  tcmcue  in  scarlet  fever,  133. 
Ray-funsus  (actinomyoes).  263. 
Raymawi'%  disease.    1100;   aphasia  in.  1101; 

scleroderma,   1110;   epilepsy   in,    1101; 

globinuria  in.  1101. 
Reaction  of  degeneration.  881 .  1003. 1021. 
voo  Recklinchauaen*s  disease.  1005 
Recrudesoenoe  of  fever  in  typhoid  fever,  72. 
Rectal  crises  in  tabes.  801. 
Rectum,  irritable,  1082;  stricture  ol.  276:  fMtUs 

of.  276;  tuberculoeb  of.  341 . 
Recurrent  buyitceal  nerve,  paralysis  of.  1027. 
Recurrinc  multiple  neuritis.  1001. 
Red  softeninc  of  brain,  978. 
Redux  crepitus,  177. 
Reflex  epilepsy.  1060. 
Reflexes,  absence  of,  in  transverse  lesion  of  thr  mri 

939. 
Reflexes  in  ascending  paralysui.  919;  in  eerrhnl 

hjemorrhage.  974;  in  locomot<»r  ataxia.  f«^.  #!: 

in  polio-myelitis  acuta.  916;  in  upastir  psn;-kca. 

910:    in    to'sterical    paraplegia,    914.    107^  ic 

progressive  muscular  atrophy.  903. 
Regurgitation,  tricuspid.  811. 
Reiehmann^9  disease.  492. 

Relapse  in  tsrphoid  fever.  92;  in  scarlet  frrw.  \%^ 
Relapsing  fever.  109;  spirillum  of,  110. 
Remittent  fever,  20. 
Renal  calculus,  709. 
Renal,  colic.  711;  epistaxis.  660;  sand.  700:  lyP^ii* 

277;  sclerosis.  604. 
Rendu' »  type  ol  tremor.  lOSO. 
Ren  mobiHs.  664. 

Resolution  in  pneumonia.  170;  delaj-vtl.  ISl 
Resonance,  amphoric.  331.  658;  tynpaaitar.  SI 

646.658. 
Respiratory  s>*stem.  diseases  of.  593. 
Rest  treatnoent.  1086;  in  aneurism.  861. 
Retiiui,  lesions  of.  1006. 
Retinal  hypenrstbeaia.  1008. 
Retinitis.    1007;    albuminuric.    1007;   in  anra^ 

1007;    in    malaria.    1007;    leukamir.   lOOT:  re 

mentoea.  1007;  syphilitic.  268.  1007. 
Retraction  of  head  in  meningitis.  303.  937:  is  «o&* 

media.  926;  in  typhoid  fever.  85. 
Retro-coUic  spasm.  1031. 
Retroperitonarum.  bmnorrhace  into.  114. 
Retro-pharyngeal  absceas,  444. 
Retropulnon  in  paralyas  agitaas.  1044. 
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Revaccination,  125. 

lUiabditiB  Niellyi,  47, 

Rhabdo-myoma  of  kidney.  714. 

Rhabdooema  inteatiisale.  51. 

Rbachitic  hone^,  426. 

Rhachith,  426. 

R(iagaile.4,  270. 

Eheuiimtic  fever.  21  d:  cerebral  com  plications  of, 

S24;  endcicarditia  ib.  223:  librouii  tiodiLkliw  in.  224; 

gtrm   theory  of.   221;   heriKliry   in.   220;   hyper* 

pyrexia    in,    223;    metahnlie    theory    of.    221; 

nervous    theory    of,  221:    j)«riearditi5    in,   223; 

purpura  in«  224;  Audden  death  iti  '22^, 
Rbeuniatic  gour  (sec  AHTHniTf*  DtirouMA^a). 
Rheumjitie  ncMlule?^  224 
RbeutDAtijcm,    chronic,    394;    muMular,   3:06;    lub- 

acute,  223;  and  tna^iUiti*.  445. 
Rheumatoid  arthritii!  <»eie  ARTHRni^  DitronMANB) 
Rbinttis.  fibrinous^  201;  meEnbranoufi,  20 1;  ayphi* 

litie,  260. 
Rihfl.  r«se€tioQ  of.  in  empyenia,  055. 
Ric^ water  MooIb,  231, 
Rickets.  426:  acute,  430.  753;  fo^taU   760. 
i?M7<i  tdLwaM,  150,435. 
Riiddity.  early,  in  bcnaiptagia,  970;  Lat«.  in  hetni- 

ple^,  974. 
Rigon.  in  abM«a8  of  brain,  994;  in  atMoeM  of  UvBr, 

505;  in  aipie.  16;  in  pneumonia.  172;  in  pyjcmia. 

317;   in   pyelitit,   706;   in    lub«rcuk>9ijj,   322;    in 

typhoid  fever,  74. 
RiaUfl  aardoniciu,  200. 
Roek-fever.  24fi. 

Rombtrg'a  tnajticatory  «tpa§m.  1018;  symptom,  890. 
Root-nerve  symptoms  in  co[opre«pi(in  paraplefia. 

93S. 
ftPOMry.  rickety,  42fl. 

PfcnirrTTln  («ee  Ro«e  Rash  or  Tvphqiu),  74;  ei»ideiiuo. 
I      145;  iryphiUtic.  208. 
1  •'  Rose  cold."  594. 

Ro9^  rash  in  typhoid  fever,  74. 

Rotation  in  epLlf'psy,  lOfld. 

Rotator)'  Mpaam  in  hysteria.  1080. 

KtMhein.  145. 

*'  Rou«h-<>u-rat9/*  poiaotiing  by,  379. 

Round-worm*  ►  38. 

Rub  {see  FRrrrtosf). 

Rubella,  145. 

Rubeola.  14iJ:  mirha.  \4^. 

Ruminattofx,  491. 

Runniuff  pulae  in  typhoid  fever,  76. 

S'ibtf  inteHifUit,  532. 

Baccharomyce«  albicans.  430. 

Sach'§  di^aM,  912. 

Bmcni  plexu».  le#ton§  of.  1038. 

8t.  V'ituji'ff  daQr«.  t045. 

fialaam  convubions,  lOM.  1080. 

Saline  injeeHoo*.  int ravenous,  in  diabetic  eoma, 

423;  fiubcutaneou*.  in  cholera,  233. 
Saliva,  arrMt  of.  441;  supers«cretion  of,  440. 
BoUvary  glands,  dlstOfai  of,  440;  inflammation  ol, 
'    441. 
Ballvation  (i^ee  PrrALfSM).  437,  440;  in  smoU-poi. 

117;  in  bulbar  paralyaia,  904. 
Baipingitis,  tuberoulouj.  34^. 
fB^ltmUfry  «pa«m.  1055. 
'Souatofia,  treatment  of  tuberculoflif  in,  354. 
T6 


Sand-flea,  55. 

Sand,  inteitiaal  532;  rmnaX.  709. 

Saprvmia,  213, 

Saran&c  Sanitarium.  354 

Sarcina,  ventricuil.  468;  in  lung  civiticfl,  324 

Barcocystis  Mte«cberi  I;  8.  bominii«.  I 

Sarcoma,  of  brain  968;  of  kidney.  714;  of  liver, 
SOS;  of  lung  641;  mediastinal.  001;  melouotie, 
of  liver  508. 

Sarcopt«»  acabiei  52 

Saturnine  ueuritus.  1002. 

Satumiimv  375. 

Sausage  poisoning.  381. 

Seapulodynia.  397. 

Scarlatina  mltiaris,  132 

S«arintina  sine  e^ruptlone.  134. 
j   Scarlatiiiai  nephrttia   1.14 

Scarleit  fever,  130;  anginoiie  farm.  134;  atypieol 
form.  134;  compHcationa  and  m>queliF.  134; 
desquamation  in^  134;  eruption  in,  132;  fulminant 
toxic  variety.  134;  hapmorrhagio  form,  134;  in- 
cubation of.  1.12;  mfectivity  of.  130,  138;  in- 
vasion in,  132;  malijfnant,  134;  puerperal  /hob 
ScaoiCAL);  surgical,  131;  and  typhoid  fever,  89, 
138. 

SchistoBomum  birmatobium.  27. 

Sehoninn's  disease.  744 

School-made  chorea,  1040. 

Schati  treatment  in  myurardial  disease,  829* 

Sekultm't  granule  mu»9e.s^  333. 

Schweningfr  cure  in  oJie«ity,  432* 

Sciatica.  1039. 

Sciatic  nerx'e.  affectionjt  of,  1038. 

Bcirrh<»u.«  cancer  of  lung.  041;  of  stomach,  480. 

Scleruma  in  cholera  infantum,  507. 

Sclerema  ne<inatorum,  1109. 

ScieriHlactylie,  1110. 

Selerodernoa,  1109, 

SchfroM  en  plaques.  930. 

Seierossi  of  the  brain.  928;  diffuse,  929;  diioemio- 
ated.  9(30;  intular.  930;  multiple,  929;  miliary, 
920:  tuberous,  930. 

Sekroeis,  eerebri><flpinal.  929;  degenerative,  929; 
developmental,  029;  inflammatory,  929;  of  scurvy 
752. 

Sderoob,  primary,  lateral,  909;  posterior  spina)  (aee 
LocoHOToH  Ataxia).  880;  in  chronic  ercotlsm* 
383;  primary  combinM.  020;  in  tubercles.  290; 
renal.  694;  toxic  combine<l.  922, 

Seieroetoma,  45. 

Sclerotio  gastritis.  400. 

8eolice«  of  echiaococruii,  34. 

SoorbutUB,  750. 

Screw-worm,  55. 

8ctt\'ener'»  paLiy«  1072. 

Scrofula,  304;  alleged  protective  inoculation  by ,  300, 

6erofijlou.i  pneumonia,  207. 

Scurvy.  750;  Infantile^  753;  prophyhudi  of.  752; 
■clerosis,  752. 

Seyhala.  525. 

Seasonal  relatione,  of  chorea,  1045;  of  malaria, 
10;  of  pneumonia.  167;  of  rheumatism,  219;  of 
typhoid  fever.  59. 

Seborrhcra  nigrieanii,  1083. 

Secondary  contracture  in  hemiplegia.  974. 

8econdar>^  deviation  in  eye  muscle  parolyeir,  1015. 

Secondary  fever  of  •mall'pox,  11  Oi 
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Self-lizxuUtlon  in  tubereulomB,  3^. 

Spaamodic  wryn««k,  1031.           ^^| 

SemiluQiir  eptkce  of  Trnub^^  647. 

Spasms,  in  ergotiwn,  3ik3;  in  h^^^H 

hy.Hteria,  1077;  of  face,    1022;   o^l 

Senile  empbyeeiuft,  638. 

facial  paralyos,  1023:   profMWMdf 

SenoKticm,  painful,  kus  of,  in  iyrmfomyelia.  943, 

i*iry,  1055. 

Spastic  paraplegia  of  aclulta,  tlOO;  hmi 

SeoftOry  system.  di»eA4ie*  of.  Sm. 

hysterical.  914;  Erb's  vyphmtic,  91ti 

SepUcwmtft.  213;  crj'ptogeneiie,  216;  general,  215; 

910;  secoQdar>%  9]3. 

89. 

Speci6c  treatment  of  typhoid  fev«r.  m 

Septico-pyirmiA.  215. 

Speetra,  fortification,  1067.                 ^M 

SerratUB  paralysia.  1036. 

Speech  (see  Afhaiivia),  tt.*!^.                 H 

Seven -day  fever,  109. 

^jeech,   in   adenoid    veccetmioatf,   fli 

Sewer-eoB  and  ton«iiliti».  445. 

paralysis,  904;  in  invulmr  aderoMa.  9M 

8ewer-g]i»  poisoning,  effects  of,  363. 

paralysis,   898;    in    hereditary    *lai 

Sex.  influence  of>  in  beart-di»ea»e ,  814. 

paralysifl    agit&ns,     1043;     wemnmi^ 

Sexes,  propurtion  af.  affected   with   acute  yellow 

selerods,  990. 

atrophy,  538;  in  chlarods,  721;  in  chorea,  1045; 

Spes  phthisica,  334. 

in  exaphthalmie  goitre.  765;  in  general  pftreeiB, 

Spina  bifida,  involvement  of  «»ada  «qi 

89G:  ID  hiimophUia,  74B. 

Bhaking  pul«y,  1042. 

Spinal  apoplexy,  936. 

8hell-fi*b.  puisoiiing  by,  383, 

Spinal  conciJ!««on.  effects  of,  10Q7, 

Sbinglem.  900. 

Spinal  eon),  rliffuw  nrtd  foc^  tHaeaaa 

Ship-fever,  lO.'i. 

Shock  a«  a  t&Mse  of  rraumatio  neuro««««  1090, 

anspmia    of,    934;    ehroaie    lipi1»^ 

Shock,  death  from,  in  acute  obstruction,  522. 

Shnemiikifr'f)  cramp,  1074. 

pression  of,  938;    cangfe^iai^^^^^^ 

Bick  headache,  1003. 

and  thrumboaiB  of  ▼^••bIb  l^^^H 

Sickness,  sleeping.  7,  8. 

of  veseel«  of,  935;   fistJiu**  toTf^f 

BiderodromophobU,  10«9. 

of,  932;  hsmorThA0e  Bot<»«  M6;^| 

eiderophobia,  1089. 

t)f,  92r>:  loraliaation  of  funetkXM^I 

6iderofii*.  031.632, 

Bignal  symptom  (in  cortical  lesioiui),  943,  990. 

of,   020;   diyphilia  ot,    271;    tabtfv^ 

I                               fiixigultua  (see  Hiccough), 

tumor?  of,  941 ;  uoilaterml  leiioiia  d 

Binuj    thromboflis.    9S3:    and    aoiemia,    983;    and 

Spinal  epilepsy,  910. 

ehlorofoa,  724.  983;  autochihunout,  983;  second- 

Spinal  irritation.  10&9. 

Spinal  membraDes,  hmnarrhac*  Ulift  < 

Siriasis,  385. 

of,  941.                                                    ^ 

Sixtli  n«rv».  paralysis  of.  1015. 

SpiiiiU  nervea.  diseaae«  of.  1033.      ■ 

Skin.  Hcbtni  of.  417,  535,  684.  699,  707. 

Spinal  neurasthenia,  10^,                 ■ 

Spinal  p  .ralysia.  atrophic.  914.         ^M 

pneumoma,  17<!). 

Spirak.  Curatkmann'*,  511,  SIS.       ^^ 

Sk^ill,  cif  congenital  aypbiliB,  270;  of  bydroeepbalus. 

Spirillum  of  relaptinc  fever,  110k 

997:  of  ricket«,  429;  percussion  of,  995. 

Spirochipte  of  Obern^er.  100. 

Sp]anchno|ito«i«,  528, 

Sleep-start  in  mitral  incompetenGy«  806. 

1  Spleen,  amyloid  deceaer»tioQ  of.  m  «] 

Blow  hc^t,  836. 

in  tuberculosis,  321. 

Small-pox,   112;  complications  of,   119;  eoo^uent 

Spleen,  disea«iea  of,  700;  Abaeaaa  ctf.  71 

form.  117;  contagiousnen  of,  112;  discrete  fnrm. 

761 ;    endothelionui    of.   71^;   gnvH 

116;  eniptiwn  in.  116;  ha?morrhagic,  117;  in>>cula- 

infarct  of.  761;  tumora  ol.  Td. 

tion  in,  112;  reourreat,  120;  vaccination  in,  1 12. 

Spleen,    enliu-Kemeiit     of,    in     i  i  tnjmA 

Stnall  sciatic  nerve,  alTeetions  of,  1038. 

269^  271;  in  maJ&ria.  15,  17. 

Smell,    affectiotja    of    aense    of    (see    Oltactort 

Spleen,  exci^on  of.  in  leukjMmua.  718w 

Neavb),  1006. 

Spleen   floating.  529,  700;  ptikftla^l 

Snake-virus,  purpura  caused  by,  743. 

Spleen,  in  a^ue   15.23;   in  aiit&t«x.|ll^ 

Snufflen,  270. 

of  Uver.  559.  5«1 ;  In  //erf^Vf  m 

Roftening  of  brain,  977. 

Icuksania,  732   734;  in  rie4«te,  4Ski 

Soil,  influence  of,  in  cholera,  230;  in  typhoid  fever. 

miliary  tuberculona,  2P9:  Ia  typM 

61. 

83;  in  typhus.  107. 

Solanin  poisoning,  384. 

Spleen,  rupture  of   701;  an  adlartak  ti( 

Solvent  treatment  of  renal  ealeuH*  713 

fever,  68. 

f 

Boor.  436. 

Splenectomy,  staturtics  <d^  Tl%2|^_ 

r 

Sordes,  79. 

Splenic  aniemi««  762.               ^■^^H 

Sore  throat,  442. 

1 

SoifO  bread,  422. 

Spleniaation  of  hukC.  SlO^  Atfl.^BjH 

Bpaaro,  congenital  Eaatrie,  487;  pyloric,  492, 

Splenomecaly,    fmadky^  or   to^ltf^| 

i 

1 

SfMMtn,  lock,  in  writer's  cramp,  1073. 

primitive,  703;  trofHicaL  0.      ^H 

INDEX. 


1139 


Spondylitis  deformans.  392. 

Spondyloae  rhixomelique,  393. 

Sporoxoa.  1;  parasitic.  1. 

Spotted  fever,  105,  157. 

Sprue.  500. 

Sputa,  albuminoid,  after  aspiration  of  chest.  G54; 
alveolar  cells  in.  603;  amoeba  coli  in.  6;  anchovy 
sauce,  6;  in  cancer  of  lung.  642;  in  influensa. 
154;  hicmatoidin  crystals  in,  566;  in  anthraoosis. 
633;  in  asthma,  611;  in  bronchiectasis,  606; 
in  acute  bronchitis,  602;  in  chronic  bronchitis. 
604;  in  putrid  bronchitis.  605;  in  gangrene  of 
lung.  639. 

Sputa,  in  phthisis.  323;  in  pneumonia.  175;  in 
acute  pulmonary  tuberculosis.  314;  prune-juioe, 
642;  uric>acid  crystals  in.  401. 

Staphylococci,  in  broncho-pneumonia.  623;  in 
diphtheria.  196;  in  endocarditis,  789;  in  peritoni- 
tis, 581;  in  pneumonia,  168;  in  pyaemia,  216;  in 
septicsemia,  215;  in  tonsillitis,  445. 

Status.  epUepticus.  1061;  hystericus,  1084. 

Status  lymphaticus.  755;  sudden  death  in.  755. 

Stellwag'B  sign.  766. 

Stenocardia,  839. 

Steno'a  duct,  gaseous  tumors  of.  442. 

Stenosis,  of  aortic  orifice.  802;  of  mitral  orifice, 
808;  of  pulmonary  orifice,  813,  845;  of  tricuspid 
orifice.  812. 

Steppage  gait,  378,  380.  1002. 

Stercoraceous  vomiting.  522. 

Stercoral  ulcers  in  colitis,  501. 

Stertor.  in  apoplexy,  970. 

Stiff  neck,  396. 

Stigmata,  in  hysteria,  1083;  in  purpura,  744. 

Stitch  in  side  in  pneumonia,  174;  in  pleurisy,  645. 

Stoket-Adama  disease,  834,  837.  852. 

Stolidity  of  face  in  general  paresis,  898. 

Stomach,  atrophy  of.  460;  atony  of.  492;  chronic, 
catarrh  of,  459;  erosions  of.  470;  foreign  bodies 
in,  486;  hs^morrhage  from,  474,  487;  hair  tumors 
in,  486;  hour-glass.  475;  neuroses  of,  490;  non- 
cancerous tumors  in,  486;  syphilis  of.  276; 
tuberculosis  of,  340;  ulcer  of,  470;  washing  out  of 
(lavage).  465. 

Stomach,  cancer  of,  479;  acute.  485;  absence  of  free 
HCl  in.  484;  diagnosis  from  gastric  ulcer  and 
chronic  gastritis.  485;  haemorrhage  in.  483; 
secondary.  480;  vomiting  in.  482. 

Stomach  contents,  examination  of,  483. 

Stomach,  dilatation  of,  467;  tetany  in,  468. 

Stomach,  diseases  of,  456. 

Stomatitis.  434;  acute,  434;  aphthous,  434;  epidemic, 
367;  fetid.  435;  follicular,  434;  gangrenous.  437; 
hen>etic.  436;  mercurial.  437;  neurotica  chronica. 
436;  parasitic,  436;  pemphigoid.  436;  vesicular, 
434;  uremic.  685. 

^^tone-cutter's  phthisis.  631. 

Stools,  of  acute  yellow  atrophy,  540;  of  cholera, 
231;  of  dysentery.  5.  244;  of  typhoid  fever,  80;  in 
h.Tmatemesis.  489;  of  obstructive  jaundice,  535. 

Strabismus.  1015. 

Strangulation  of  bowel.  519,  524. 

'*Strawberr>'"  tongue  in  scarlet  fever.  133. 

Streptococci  in  diphtheria.  196;  in  endocarditis. 
788;  in  pneumonia,  168;  in  peritonitis,  581;  in 
pleurisy.  044;  in  pyiemia.  216;  in  scarlet  fever. 
131;  in  septicaemia.  215;  in  tonsillitis.  446. 


Streptococcus  diphtheritiB.  196. 
Streptococcus  erysipelatos,  211. 
Streptococcus    pyogenes,    in    broncho-pneumonia, 

623;  in  erysipelas,  211. 
Streptothrix  actinomyces.  263. 
Stricture  of  bile-duct.  547. 
Stricture  of  colon,  cancerous,  521. 
Stricture  of  intestine,  521;  after  dysentery,  245. 

521 ;  after  tuberculous  ulcer.  341 ; 
Stricture  of  oesophagus,  453. 
Stricture  of  pylorus,  486. 
Strictures  and  tumors  of  the  bowel.  521. 
Stroke,  apoplectic.  969. 
Strongyloides  intestinalis,  51 . 
Stuttering  in  mouth-breathers.  449. 
Stjrrian  peasants,  arsenical  habit  in,  380. 
Subclavian  artery,  murmur  in  and  throbbing  of,  in 

phthisis.  331. 
Subphrenic  peritonitis.  584. 
Subsultus  tendinum  in  typhoid  fever.  85. 
Succussion,  Hippocratic,  659. 
Succussion  splash  in  dilated  stomach.  469. 
Sudamina,  in  rheumatic  fever,  222;  in  typhoid  fever, 

74. 
Sudoral  form  of  typhoid  fever,  75. 
Sugar  in  the  urine,  408. 
Sulphocyanides  in  excess  in  saliva  in  rheumatism, 

222. 
Sun-stroke,  385;  after-effects  of,  386. 
Supermotility  of  stomach,  490. 
Suppression  of  urine,  668;  obstructive,  711. 
Suppurative  nephritis.  704. 
Suppurative  pylephlebitis.  542,  564. 
Suppurative  tonsillitis.  446. 
Suprarenal  bodies,  diseases  of.  756;   hsemorrhage 

into.  760;  tuberculosis  of,  760;  tumors  of.  760. 
Suprarenal  extract,  treatment  by,  759. 
Surgical  kidney,  704. 

Suspension  in  compression  paraplegia,  940. 
Sweating,  in  acute  rheumatism.  222;  in  ague,  17; 

in  diabetes,  414;  in  phthisis,  328;  in  pysemia, 

217;  in  t>Thoid  fever.  75;  in  malignant  endo- 
carditis, 790;  profuse,  in  rickets.  428;  unilateral; 

in  cervical  caries,  939;  unilateral,  in  aneurism, 

860. 
Sweating  sickness,  367. 
Sydenham's  chorea.  1045. 
Symmetrical  gangrene,  1101. 
Sympathetic  ganglia,  in  Addiaon'a  disease,  757. 
Sympathetic  nerve  fibres  (see  Vabo-motor). 
Symptomatic  parotitis.  441. 
Syncope,   fatal,   in   cardiac   disease.   8(X).  827;   in 

phthisis.  338;  in  pleural  effusion,  648. 
Syncope,  local.  1100. 
Synovial   rheumatism    (see   Gonorrhoeal    Rhzu- 

matibm).  282. 
Synovitis,  gonorrhoea!.  282. 

Synovitis,  symmetrical,  in  congenital  syphilis.  271. 
Syphilides.  macular.  268;  papular.  268;  pustular. 

268;  squamous.  268;  the  late.  269. 
Syphilis.  265;  accidental  infection  in,  266;  acquired. 

267;  amyloid  degeneration  in,  269;  bone  lesions 

of.  271;  congenital.  269;  and  dementia  paralytica. 

269. 272;  early  nerve  lesions  in.  272;  gummata  in. 

267,  209;  hereditary  transmission  of.  266;  modes 

of  infection  in,  266;  of  brain  and  cord,  271.  988; 

of  circulatory  system,  276;   of  digestive  tract. 
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276;  and  life  inmirance,  281;  of  liver,  274;  and 
locomotor  ataxia,  260.  886;  of  lung.  273;  and 
marriaee,  281;  orchitis  in,  277;  primary  stage  of, 
267;  prophylaxis  of,  278;  quaternary  stage  of, 
269;  renal,  277;  secondary  stage  of.  267;  tertiary 
stage  of,  260;  third  generation,  271;  of  trachea 
and  bronchi,  273;  and  vaccinia,  126;  visceral, 
271. 

SsrphiUs  hsemorrhagica  neonatorum,  270,  747. 

Syphilitic  arteritis.  277. 

Syphilitic  fever,  267. 

Syphilitic  nephritis,  277. 

Syringomyelia,  043. 

Tabes,  diabetic,  418. 

Tabes  dorsalis  (see  Locomotor  Ataxia),  886;  in 
chronic  wgotism,  383. 

Tabes  dorsalis  spasmodique,  000. 

Tabes  mesenterica,  308. 

Tabo-paralysis,  805. 

Tache  c^r^rale,  75,  303. 

Taches  bleuAtres,  54,  75. 

Tachycardia.  766,835;  neurasthenic,  1000;  paroxys- 
mal. 836. 

Tactile  fremitus,  in  pneumonia,  176;  in  pleural 
effusion,  646;  in  pneumothorax,  658;  in  pulmo- 
nary tuberculosis,  320;  at  right  apex,  320. 

Tienifls,  varieties  of.  28,  20,  31,  32. 

Tape-worms,  28. 

Tapping,  in  ascites,  502;  in  cirrhosis  of  the  liver, 
563;  in  pericarditis,  782. 

Taste,  disturbances  of,  1026;  tests  for  sense  of.  1026. 

Tea,  neuritis  caused  by,  1002. 

Techomyza  fusca,  55. 

Teeth,  actinomyces  in,  264;  looseness  of,  in  scurvy, 
751;  effects  of  stomatitis  on,  438;  erosion  of,  438; 
/fufcAinson's.  271, 438;  ofinfantilestomatitb,438. 

Teichopsia,  1007. 

Telangiectasis,  multiple,  in  recurring  epistaxis,  505, 
740. 

Telegrapher's  cramp,  1072. 

Temperature  sense,  loss  of,  in  syringomyelia,  043; 
in  Morvan*9  disease,  044. 

Temperature,  subnormal,  in  acute  alcoholism,  360; 
in  acute  tuberculosis,  200;  in  apoplexy,  070;  in 
heat  exhaustion,  385;  in  malaria,  22;  in  pulmonary 
tuberculosis,  327;  in  tuberculous  meningitis,  303; 
in  ursemia,  684. 

Temporal  lobe,  tumors  of,  000. 

Temporo-sphenoidal  lobe,  centre  for  hearing  in, 
1023. 

Tender  points  in  neuralgia,  1060;  in  neurasthenia, 
1088. 

Tender  toes,  in  typhoid  fever,  86. 

Tendon-reflexes  (see  Reflexes). 

Tendon  transplantation  in  infantile  paralysis,  012, 
018;  in  hemiplegia  081. 

Tenth  nerve,  lesions  of.  1027. 

Terminal  infections,  218. 

Tertian  ague,  17. 

Testes,  tuberculosis  of,  348;  syphilis  of,  277;  and 
tonsils,  relations  between,  445;  (see  also  Orchi- 
tis). 

Tetanus,  258;  bacillus  of,  250;  cephalic,  260; 
neonatorum,  258;  pseudo,  260;  and  vaccinia,  127. 

Tetany.  1074;  after  thyroitiectomy,  1074;  epidemic 
or  rheumatic,  1074;  in  dilatation  of  the  stomach. 


468,  1074;  idiopathic  workman's.  1074;  in 
mjrxGBdema,  1074;  in  tsrphoid  fever.  86. 

Tetrodon,  poisoning  by.  383. 

Therapeutic  test  in  sjrphilis,  278. 

Therapy,  serum,  in  diarrhoeas  of  children.  510; 
in  exophthalmic  goitre,  766;  in  plague.  242:  in 
pneumonia,  160;  in  scarlet  fever,  140;  in  t>'photd 
fever,  102. 

Thermic  fever.  385;  continued,  387. 

Thermic  sense,  loss  of,  in  syringomyelia.  M3. 

Third  nerve,  diseases  of,  1013. 

Third  nerve,  recurring  paralysis  of,  1013;  signs  of 
paralysis  of,  1013. 

Tliirst  in  diabetes,  414. 

TAoffisen's  disease.  1112. 

Thoracic  duct,  tuberculosis  of,  298. 

Thorax,  deformity  of,  in  mouth-breathers.  449;  in 
rickets,  428. 

Thorax  in  emphysema,  636;  in  phthisis.  293  329. 

Thorn-headed  worms.  51. 

Thomwaldet  disease,  450. 

Thread-worm,  39. 

Throbbing  aorta,  864,  1000. 

Thrombi  in  heart,  800;  in  pneumonia.  171. 

Thrombi  in  veins  in  typhoid  fever.  7S. 

Thrombi,  marantic.  983. 

Thrombosis,  in  pneumonia,  181 ;  of  cerebral  arteries, 
977;  of  cerebral  sinuses.  983;  of  cerebral  veinit, 
983;  of  mesenteric  vessels.  533;  of  portal  vein.  542. 

Thrush.  436. 

Thymic  asthma,  599,  772. 

Thymus  gland,  diseases  of,  771;  abscess  of.  773; 
in  acromegaly,  1106;  atrophy  of.  773;  and 
exophthalmic  goitre,  773;  tumors  of.  773;  per- 
sistence of.  772;  enlargement  of,  772;  sudden 
death  in,  772. 

Thymus  Tod,  756. 

Thjrroid  extract,  administration  of.  771.  1076. 

Thyroid  gland,  aberrant  or  accessor>'  tumor»  <if. 
764;  absence  of,  in  cretins.  768;  a<ienumata  *>f. 
764;  cancer  of,  764;  congestion  of.  703:  in  ex- 
ophthalmic goitre.  767;  in  goitre.  764;  UnguAl. 
764;  in  myxccdema,  770;  sarcoma  of.  764: 
tumors  of.  764. 

Thyroid  gland,  diseases  of.  763. 

Th>Toidism,  771. 

Thjrroiditis.  acute.  763. 

Tic  convulsif.  1053. 

Tic  douloureux.  1060;  extirpation  of  Gaaeerian 
ganglion  in.  1070. 

Tick  fever,  53. 

Ticks.  52. 

Tinnitus  aurium,  1023. 

Tobacco,  influence  of,  on  the  heart.  842. 

Tongue,  atrophy  of.  1033;  ecsema  of.  43>:  geograph- 
ical, 438;  in  bulbar  paralysis.  904;  smoker's.  439; 
spasm  of,  1033;  tuberculosis  of.  339;  unilateral 
hemiatrophy  of,  1033;  tremor  of.  in  general 
paresis,  807;  ulcer  of  frsnum  in  whooping-cough. 
150. 

Tonsillitis,  445;  acute,  445;  albuminuria  in.  446; 
endocarditis  in,  446;  in  the  newly  married.  445. 

Tonsillitis,  chronic.  447;  follicular,  445:  lactmar.  445: 
suppurative.  446;  and  rheuniAtism.  445. 

Tonsils,  abscess  of.  446;  calculi  of.  450;  ehee#y 
masses  in.  450;  enlarge<i.  447;  and  testes,  rela- 
tions between.  445;  tuberculosis  of.  339. 
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ToDsilfl,  diseaaes  of.  445. 

Tophi.  401. 

Topical  diagnosia.  npinal,  ©31;  cerebral.  047. 

Torticollis.  396.  1030;  congenital.  1030;  facial 
asymmetry  in,  1030;  mental.  1031;  spasmodic, 
1031. 

Toxaemia.  214;  in  pneumonia,  188. 

Toxic  gastritis.  458. 

Toxines.  in  septicaemia,  213. 

Tracheal  tugging.  858. 

Traction  aneurism.  855. 

Trance  in  hysteria.  1078.  1084. 

Traube'a  semilunar  space.  647. 

Trauma  as  a  factor  in  abscess  of  the  liver,  563;  can- 
cer of  the  stomach.  479;  in  delirium  tremens,  371; 
in  hematuria.  669;  in  neurasthenia,  1096;  in 
cysts  of  pancreas,  577;  in  pneumonia,  166;  in 
tuberculosis,  295. 

Trembles  in  cattle,  365. 

Tremor,  alcoholic,  370,  1045;  in  Graves'  disease, 
767;  hereditary,  1045;  hysterical,  1045,  1080;  in 
exophthalmic  goitre,  767;  intention.  930;  lead, 
378;  in  paralysis  agitans,  1043;  Rendu'9  type  of, 
lOSO;  senile,  1045;  simple,  1044;  toxic,  1045; 
volitional,  in  insular  sclerosis,  930. 

Trichina  spiralis.  39;  distribution  of,  41;  statistics 
of.  in  American  hogs,  41;  in  Germany,  41;  modes 
of  infection.  41. 

Trichiniasis.  39;  epidemics  of,  42;  prophylaxis  of,  44. 

Trichocephalus  dispar,  51. 

Trichomonas  vaginalis.  25;  T.  hominis,  25. 

Trichter  brust.  329.  449. 

Tricuspid  regurgitation.  811. 

Tricuspid  valve,  disease  of,  811;  insufficiency  of, 
811;  stenosis  of.  812. 

Trigeminal  neuralgia.  1069. 

Trigeminus  (see  Fifth  Nerve). 

Trilocular  heart,  844. 

Trismus,  neonatorum.  258;  hysterical.  1079. 

Trommcr'a  test,  415. 

Trophic  disorders,  1100. 

Tropical  dysentery.  2. 

Trousaeau  $  symptom,  in  tetany,  1075. 

Trypanosomes.  varieties  of.  7.  8. 

Trypanosomiasis.  7;  and  sleeping  sickness,  8. 

Tsetze  fly  disease.  7. 

Tubal  pregnancy,  ruptured,  simulating  peritonitis, 
584. 

Tuberele  bacilli,  285.  323. 

Tubercle,  diffuse  infiltrated,  297;  miliary.  295,  318; 
changes  in.  295;  structure  of,  295;  noduiar,  295. 

Tubercles,  miliary,  in  chronic  phthisb.  318. 

Tubercula  dolorosa.  1005. 

Tuberculin.  286;  test,  350;  treatment,  356. 

Tuberculosis,  acute  miliary.  298;  general  or  typhoid 
form,  299;  meningeal  form,  301;  pulmonary  form. 
300. 

Tuberculosis.  284;  bacillus  of,  285,  323;  changes 
produced  by  bacillus,  295;  chronic  miliary,  318; 
of  circulatory  system,  349;  cirrhotic,  of  liver,  342; 
conditions  influencing  infection,  292;  congenital. 
287;  dietetic  treatment  of,  356;  distribution  of 
the  tubercles  in.  295;  duration  of  pulmonary  form 
of,  350;  hereditary  transmission  of,  287;  in- 
dividual prophylaxis  in.  352;  infection  by  meat, 
292;  infection  by  milk.  292;  infection  by  inhala- 
tion. 290;  inoculation  of.  289;  in  infants,  338;  in 


old    age.    337;    mastitis.    334;    treatment,    352; 
modes  of  death  in  pulmonary.  338;  modes  of  in- 
fection in.  287;  natural  or  spontaneous,  cure  of, 
352;  of  alimentary  canal.  339;  of  brain  and  cord, 
342;  of  Fallopian  tubes,  348;  of  genito-urinary 
system,  343;  of  kidneys,  345;    of   liver,  341;   of 
lymphatic  system,  304;  of  mammary  gland.  349; 
of  ovaries,   348;   of  pericardium,  309;   of  peri- 
tonaeum, 310;  of  placenta.  348;  of  pleura,  308; 
of  prostate,  347;  of  serous  membranes.  308;  of 
testes,  348;  of  ureters  and  bladder,  347;  of  uterus, 
348;  of  vesiculsB  seminales,  347;  pregnancy,  in- 
fluence of.  in,  351;  prophylaxis  in.  351;   pseudo- 
287;  pulmonary,  312;  and  typhoid  fever.  90;  and 
vaccinia,  126 ;  and  valvular  disease  of  heart,  337. 
TufneWa  treatment  of  aneurism,  861 . 
Tumors  of  brain,  988. 
Tunnel  anaemia,  44. 
Twists  and  knots  in  the  bowel,  520. 
Tympanites,  in  intestinal  obstruction,  522;  hypteri- 
cal,  1082;  in  peritonitis,  582;  in  tuberculous  peri- 
tonitis, 311;  in  typhoid  fever,  80;  as  a  cause  of 
sudden  heart  failure,  531. 
Typhlitis,  512. 

Typhoid  fever,  57;  abortive  form,  90;  afebrile,  74, 
91 ;  ambulatory  form,  71 ,  91 ;  anaemia  in.  76;  and 
tuberculosis.  90;  bacillus  of,  59;  chills  in,  74; 
circulatory  system  in,  76;  diabetes  in,  90; 
diarrhoea  in.  79;  digestive  system  in,  78;  Ehrlidi'a 
reaction  in,  87;  erysipelas  in,  89;  grave  form  of, 
91;  haemorrhage  in,  80;  hsemorrhagic,  91;  his- 
torical note  on,  57;  immunity  from,  59;  and 
influenza,  90;  in  the  aged,  91;  in  children,  91; 
in  the  foetus,  92;  in  pregnancy.  92;  laparotomy 
in,  103;  liver  in,  68,  83;  Maidstone  epidemic  of. 
62;  meteorism  in,  80;  mild  form.  90;  modes  of 
conveyance  of,  61;  nervous  system  in,  69,  85; 
noma  in,  89,  91;  osseous  system  in.  88;  oysters 
and.  63;  parotitis  in,  79;  perforation  of  bowel  in, 
67,  81;  peritonitis  in,  82,  103;  polyuria  in.  87; 
post-typhoid  variations  of  temperature  in,  72; 
prognosis  of,  96;  prophylaxis  of,  96;  p^niria  in, 
88;  relapses  in,  92;  renal  system  in.  87;  respiratory 
system  in,  84;  and  scarlet  fever.  89.  138;  serum 
therapy  in,  102;  skin  rashes  in.  74;  spleen  in.  83; 
i  tender  toes  in,  88;  tetany  in,  86;  and  tuberculosis, 
j       90;  varieties  of,  90;  Widal'a  reaction  in  typhoid 

fever.  94;  Durham's  theory  of  relapse  in.  93. 
I   Typhoid  gangrene,  78;  septicaemia,  89. 
'   Typhoid  psychoses,  86. 

Typhoid  spine.  89. 
I   Typhoid  state  in  obstructive  jaiudice.  536;  in  acute 
yellow  atrophy,  539. 
Typho-lumbricosis,  39. 
;    Typho-malarial  fever,  so-called,  95.  20. 
Typhotoxin.  65. 

Tj'phus  fever.  105;  complications  and  sequels  of, 
■        108. 
Tyi)hus  siderans,  108. 
T>'rosin,  539. 
Tyrotoxicon.  382. 

Ulcer,  cancerous,  of  intestine,  502;  gastric,  470;  of 
duodenum.   470;  of  bowel  in   dysentery.  3;    in 
typhoid  fever.  66. 
'    Ulcer  of  mouth.  435;  in   the  new-bom.  436;   in 
I       nursing  women,  435 ;  of  palate  in  infants.  436. 


1142 


INDEX. 


Uloer.  perforating,  of  foot,  in  tabes.  892;  in  diabetes, 
417. 

Ulcerative  endocarditis.  787. 

Ulcers.  Parrot';  436. 

Ulnar  nerve,  affections  of,  1037. 

Undnaria  Americana,  45. 

Uncinariasis.  44. 

Unconsciousness  (see  Coma). 

Undulant  fever.  247. 

Uraemia,  683;  cerebral  manifestations  of.  683; 
coma  in,  684;  convulsions  in.  684;  diagnosis  from 
apoplexy,  685;  dyspnoea  in.  684;  headache  in. 
684;  in  nephritis.  688.  702;  latent.  668;  local 
palsies  in.  684;  mania  in.  683;  oedema  of  brain 
in,  965 ;  stomatitis  in.  685 ;  theories  of.  683. 

Urate  (lithate)  of  soda  in  gout,  399. 

Urates  in  the  urine,  677. 

Urates  (lithates).  amorphous,  677. 

Ureter,  blocking  of.  668;  mucous  cysts  of,  2;  ob- 
structed by  calculi,  711;  psorospermiasis  of,  2; 
tuberculosis  of,  347. 

Urethritis,  gouty.  405. 

Uric  acid,  calculus,  709;  deposition  of,  677;  in  gout, 
398;  in  urine,  677;  "  showers,"  405. 

Uric-acid  diathesis  (see  Lxthjeiiia),  677. 

Uric-€udd  headache,  405. 

Uric-acid  theory  of  gout.  398. 

Urinary  calculi.  709. 

Urine,  anomalies  of  the  secretion  of.  668. 

Urine,  density  of.  in  acute  nephritis.  688;  in  chronic 
nephritis.  608;  in  diabetes.  415;  in  diabetes  in- 
sipidus. 425. 

Urine,  haemoglobin  in.  670. 

Urine,  in  acute  yellow  atrophy  of  liver.  540;  in 
grave  anaemia.  729;  in  diabetes  insipidus,  425;  in 
diabetes  mellitus,  415;  in  diphtheria,  204;  in 
erysipelas.  212;  in  gout,  402.  404. 405;  in  jaundice. 
535;  in  melanuria,  680;  in  pneumonia.  179;  in 
pulmonary  tuberculosis.  334;  in  typhoid  fever. 
87;  oxalates  in,  678;  pus  in.  676. 

Urine,  quantity  of.  in  chronic  Bright's  disease. 
698;  in  diabetes  insipidus.  425;  in  diabetes 
mellitus,  415;  in  intestinal  obstruction,  522. 

Urine,  retention  of,  in  typhoid  fever,  87. 

Urine,  suppression  of,  668;  treatment  of,  669;  in 
cholera.  231;  in  acute  nephritis,  689;  in  scarlet 
fever,  135;  in  acute  intestinal  obstruction,  5Z2; 
obstructive  suppression,  711. 

Urine,  tests  for  albumin  in,  673;  biliary  pigment  in, 
535;  blood  in.  669;  albumose  in.  674;  peptonesin. 
674. 

Urobilin,  increase  of,  in  pernicious  anaemia,  729.    4 

Uro-genital  tuberculosis,  343. 

Urticaria,  after  tapping  of  hydatid  cysts,  35;  in 
bronchial  asthma.  610;  epidemica,  56;  giant  form 
(see  Neurotic  (Edema).  1104;  with  purpura,  744; 
in  small-pox.  116;  in  typhoid  fever,  75. 

Uterus,  tuberculosis  of,  348. 

Uvula,  oedema  of,  442;  infarction  of,  442;  necrosLa 
and  sloughing  of,  442,  745. 

Vaccination.  123;  law.  124;  mark,  125;  technique  of, 
127;  rashes.  126;  ulcers,  126;  value  of,  127; 
against  typhoid  fever.  98. 

Vaccine,  antityphoid,  98. 

Vaccine  lymph,  choice  of.  127. 

Vaccinia.  123;  bacteriology  of .  125;  generalised,  126. 


Vaocino-syphilis,  126. 

Vagabond's  discoloration.  54,  758. 

Valleix's  points,  1088. 

Valvular  disease  of  heart,  793;  and  tubereuloeis, 
337. 

Varicella,  128;  haemorrhagic,  129. 

Varicella  bullosa.  129;  escharotica.  129. 

Varicellae  variolaformes.  129. 

Varices,  oesophageal,  in  cirrhosis  of  liver.  452.  559. 

Variola,  112;  haemorrhagica,  115,  117.  118;  vera. 
115. 

Variola  hsemorrhagica  pustulosa,  118. 

Variola  sine  eruptione,  119. 

Varioloid.  115.  119. 

Vaso-motor  disorders.  1100. 

Vaso-motor  disturbances  in  caries.  939;  in  chronie 
pleurisy.  656;  in  exophthalmic  goitre.  767:  in 
hemicrania.  1067;  in  myelitis.  945;  in  neuralgia, 
1069. 

Veins,  cerebral,  thrombosis  in.  983;  cervical  dias- 
tolic collapse  of.  788;  pulsation  in,  333.  1049. 
1090;  sclerosis  of,  851. 

Vena  cava,  twist  in.  645. 

Vena  cava,  superior,  perforation  of.  by  aneurism. 
856.865. 

Venereal  disease,  265. 

Venesection  (see  BLOODLETTiNa) 

Venous  pulse,  333,  1049.  1090. 

Ventricles  of  brain,  dilatation  of  (hydrocephalus). 
996;  puncture  of,  998. 

Ventricular  haemorrhage.  968. 

Verruca  necrogenica,  289 

Vertebrae,  caries  of,  938;  cervical,  caries  of.  939. 

Vertebral  artery,  obstruction  of.  979. 

Vertigo,  auditory.  1024;  cerebellar.  954;  in  arterio> 
sclerosis.  852;  in  brain  tumor,  989;  gastric.  462; 
labyrinthine,  1024;  endemic  paralytic.  1025. 

Vesiculae  seminales.  tuberculosis  of,  347. 

Vestibular  nerve,  lesions  of.  1024. 

Vicarious,  epistaxis.  596;  haemoptysis.  617. 

Vincent' »  angina.  201. 

Viru9  fixe,  257. 

Visceroptosis.  528. 

Vision,  double.  1016. 

Vitiligoidea.  535. 

Vocal  fremitus.  176.  637.  646;  resonance.  177.  647. 

Voice  (see  Speech). 

Voice,  alteration  of,  in  mouth-breathers.  449. 

Volitional  tremor,  930. 

Volvulus,  520,  524. 

Vomica,  319;  signs  of,  in  phthL«is,  331. 

Vomit,  black,  237;  coffee-ground,  483. 

Vomiting,  in  AddUon'a  disease.  758:  in  Brmktt 
disease,  699;  in  cerebral  abscess,  994;  in  cerebral 
tumor,  989;  in  acute  obstruction  of  int««tine». 
522;  in  chronic  ulcerative  phthisis.  333;  in  gall- 
stone colic,  711;  in  gastric  cancer.  482:  in  g;%^ 
trie  uloer,  474;  hysterical  faecal.  1082;  inter- 
mittent, of  Leycfen,  1103;  in  chronic  obstruction 
of  intestines.  523;  in  tuberculous  meningitis.  302: 
in  migraine,  1067;  in  peritonitis.  582:  in  small- 
pox. 115;  nervous.  491;  primary  periodic.  491; 
sterooraceous.  522;  uraemic,  685. 

von  Noorden't  dietary  in  obesity.  432. 

Wall-paper,  poisoning  by  arsenic  in.  379. 
Warnings  in  apoplexy.  969 
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Wart-pox,  119. 

Warta,  post-mortem.  289. 

Waflhing  out  stomach.  465,  470. 

Water-hammer  pulse.  801. 

Water,  infection  by.  in  diphtheria,  193;  in  cholera, 

229;  in  typhoid  fever.  61 . 
"Water  on  the  brain,"  301. 
Weber,  syndrome  of.  303,  973,  991. 
Weber'B  test  in  gastric  haemorrhage,  474. 
WeU'B  disease.  364. 
WerlhofM  disease,  745. 

Wernicke**  hemiopic  pupillary  inaction,  1012. 
Wet-pack.  139. 
Whip-worm,  51. 

White  infarct  of  coronary  arteries,  823. 
White  softening  of  the  brain,  978. 
White  thrombi  in  heart,  809. 
Whooping-cough,  148. 
WinckeVa    disease    (see     Epidemic    HjEMOOLOBi- 

NURiA  OF  THE  New-born),  270,  671,  747. 
*'  Winged  scapuls,"  329. 
Wintrich'a  sign,  331. 

Wiring  and  electrolysis  in  aneurism,  862. 
WoUlez,  maladie  de,  614 


Wool-florter  ■  disease.  252,  254. 

Word-blindnem,  959. 

Word-deafness,  959. 

Wormian  bones  in  hydrocephalus,  997. 

Worms  (see  PARABiTEa). 

Wounds  of  the  heart.  831. 

Wrist-drop.  1037;  in  lead-poisoning,  377. 

Writer's  cramp,  1072. 

Wryneck.  1030;  spasmodic,  1031. 

Xanthelasma,  535. 
Xanthine  calculi.  710. 
Xanthomata,  417.  535.  551. 
Xanthopsia,  39;  in  jaundice,  536. 
Xerostomia,  441. 

Yellow  fever.  233;  epidemics  of,  233. 
Yellow  softening  of  brain,  978. 
Yellow  vision,  39. 

Zinc,  peripheral  neuritis  from,  1002. 
Zoomotherapy,  356. 
Zona,  900. 
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